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Editor's Note

Dear Readers,

another important step has
been taken: now the German
Medical Journal can be
downloaded from the internet.
With this step the Journal does
not only reach ten times more
readers than before, it can
also reach totally new target
groups, such as the laptop
generation, which gets all the
information it needs straight
from the world wide web.

Just as the printed version the
Digital Edition is available in
two languages, and it offers
the same contents and design.
Although we are of course
well aware of the fact that our
Arabic readers speak English
fluently, it is still very important
to use to address them in their
native language. Thus, we
would like to show our respect
and sympathy for a great
culture.

Still another new factor has
caught us by surprise: with the
English part of our Journal we
are able to reach not only our
Arabic readers but also readers
from many Asian countries

or even from any other part

of the world. We see this as

a very positive development
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and would like to thank you all
for your interest. Maybe you
would like to have a look at the
Digital Edition.

On the German Medical
Journal web page you can
subscribe to the Digital Edition:
www.german-medical-journal.eu

Professor Dr. Hans Fritz
Editorial Board
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It's good
to have
Pro Vita

Background Information

Faisal had a traffic accident
with his motorcycle in Novem-
ber 2004 in Dubai in which he
suffered a high paraplegia. The
initial medical care was pro-
vided in Abu Dhabi. For further
medical treatment Faisal was
moved to the accident clinic

in Murnau in Bavaria in mid
December 2004.

In March 2006 Faisal was able
to move to an apartment in
Munich, where he has since
then received out-of-hospital
intensive care provided by Pro
Vita. He still lives in this apart-
ment today. A first report about
the course of his therapy ap-
peared in the German Medical
Journal 2/2007.

The Journal has visited Faisal
and has asked him how he
feels and lives today. We have
met a young man who enjoys
his life, is full of humour and
interested in everything. With
the tools and assistance pro-
vided for him he manages to
master his life.

How are you?

| am in a good mood. My
movement is coming back
again slowly and step by step.
| can move my head and sup-

port it alone now. | can sitin a
wheelchair. | can eat and drink.
| can manage a little back and
shoulder movement, this is a
new development. | am work-
ing on this with my physio-
therapists.

How did you come across
Pro Vita?

The doctors in Murnau told me
about Pro Vita. Then | wanted
to go there to take a look, how
they treat the patients. When |
went there, | saw that all is re-
ally fine. They treat the people
well. | like it here.

What do your days look like?
In the morning | take a shower,
then | get physiotherapy for
two hours. When the weather
is nice | go outside and when
it rains or snows | have my
laptop for the internet and for
reading e-books. | manage the
laptop with a special joystick
and the keyboard is shown

on my screen. Later | work
with my training machine, an
electronic bicycle. They fix my
legs on it so that | can train the
muscles in my legs.

Which therapies do you take
partin?

At least two times a day for
two hours | get physiotherapy
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Interview

for the whole body in order to
support and improve the blood
circulation.

Which tools and machines do
you need?

Every patient has his or her
very own tools.

| have two aspiration machines
and two respirators, an inhala-
tor, a humidifier for the breath-
ing air, a cough assistant, a
recliner for the shower, two
wheelchairs (one electronic
and one manual), a Motomed
training machine, i.e. an elec-
tronic bicycle, a Hoyer patient
lifter, a Thekla stand-up bed, an
intensive bed, a special mat-
tress with massage function
and a transporter.

How many people take care
of you?

There must always be some-
body, a nurse. To go to the
shower or everywhere else, to
the wheelchair etc., she must
call a second person. Addition-
ally I have a person for cooking
and cleaning.

How do you see your per-
spectives for the future?

In the future | want to have a
normal life. | have finished high
school and when | am back

in Abu Dhabi | am planning to
study. But | have to take it step
by step.

How do you want to bring
your plans into reality?
Time will show.

What interests do you have?
| read a lot on my laptop, |

like Arabic TV and music. As
everyone else | love to have
visitors and | like to chat with
my friends. In summer | like to
go shopping in the city centre.
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What are your personal
wishes and hopes for the
future?

Actually, | have almost every-
thing | want. Since the accident
my situation has improved a
lot. The pressure of the res-
pirator has just been lowered
significantly and still | can
speak loudly and clearly now.
After the pressure was low-
ered | could only whisper at
first. Naturally | hope that | will
make further progress and that
my condition will improve even
more.

Do you see a potential for
returning to Abu Dhabi?
This year Pro Vita is planning
to open a new house in Abu
Dhabi. We will see. If it is
possible, | would really like to
return to Abu Dhabi.

You are a very positive per-
son. This is really admirable.
In spite of everything | have
been really lucky. | have not
hurt my head at all. What good
would it have been, if my body
worked but my brain didn’t?
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Interview

Pro Vita out-of-Hospital
Intensive Care

Life is precious

“We would like to enable the
patients in our care to live in
dignity, and we would like to
offer them and their families
positive perspectives full of
hope.”

Since 1995 Pro Vita has spe-
cialized in patients who are in
need of very intensive care, i.e.
patients with a high paraplegia
with and without respirator,
COPD, neuromuscular dis-
eases, craniocerebral injury and
other severe disorders.

In Germany alone Pro Vita
operates eight units, plus

one in Austria and one in the
United Arab Emirates. In June
2008 preparations will start

for a new house in Abu Dhabi,
where patients will probably be
admitted from September on.

With the help of family and
friends, Pro Vita creates a
comfortable environment for
the patients and provides the
best possible care. They can
lead an independent life within
their families, in living com-
munities with other patients or
in small homes. Right from the
beginning the patients receive
rehabilitation treatment such as
perception and mobility train-
ing, breathing and speaking
training.

And of course attending school
or university, cultural activities
such as concerts and exhibi-
tions as well as holiday trips
also play an important role in
the lives of a paraplegic person
and allow him or her to lead a
full and positive life.
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Pro Vita also depends on the
help and support of sponsors
and investors and of people

who really appreciate its work.

Contact:

Christina Shawky-Béhme

Pro Vita

Extra Clinical Intensive Care
info@pflegedienst-provita.de
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Intensive Patients Care
in a non-hospital setting
for adults, babies and children

* Long term assistance in rehabilitation
and recreation in a non-hospital setting

* Non-hospital intensive care for
mechanically ventilated patients

» Service possible in various countries
and regions

* Health care form in group living settings

* Intensive care for babies and children

in a non-hospital setting /’\
ProVita

* Intensive care for babies and children
In a small-scale skilled nursing home

AuBerklinische Intensivpflege

Pro Vita
AuRerklinische Intensivpflege
* Intensive palliative care for patients Christina Shawky-Bohme GmbH & Co.KG
in a non-hospital setting Jahnstrasse 38

83278 Traunstein, Germany

Phone: +49 (0)861 209 180

info@pflegedienst-provita.de
Life is precious. www.pflegedienst-provita.de
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Endoprosthetics

Prof. Dr. W. Knopp
Prof. Dr. T. Pohlemann

Endoprosthetics
in Hand Surgery

Fashionable Trend or Real
Therapeutic Progress?

Summary

The indication for endopros-
thetic care in the area of the
hand is generally given in cases
of rheumatoid arthritis and
posttraumatic arthrosis.

The implantation of a prosthe-
sis typically provides substan-
tial functional improvement for
the patient. Upon the definition
of the indication, however, the
compliance of the patient as
well as the degree of physi-
cal strain is to be taken into
account.

A stiffening or partial stiffening
of the wrist are always con-
nected with a loss of function
whereas endoprosthetic care
may bring substantial function-
al improvement.

The MBW wrist prosthesis
with a Bioverit/zirconceramic
surface from the year 2002 can
be seen as the latest promising
development.

Ulnar head prosthesis is an
interesting therapeutic alterna-
tive in case of the very painful
arthrosis of the distal radioulnar
joint with substantially impaired
function as a primary procedure
as well as after the primary
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Fig. 1: Stiffening of the wrist.

Fig. 2: Partial stiffening of the wrist.
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Endoprosthetics

arthroplasty in case of instabil-

ity. The prosthetic care of the
thumb basal joint is becoming

more and more important since

the achievable function is bet-
ter than after a trapezectomy.
Due to the high surgical-tech
requirements, this procedure
should only be carried out in
special medical centers.

The Swanson prosthesis

(silicon spacer) has established

itself in many cases as an
alternative to the procedures
of arthrodesis and resection
arthroplasty. Ceramic and

pyrocarbonate prostheses with

better osteointegration have
also been reported to achieve
promising results.

Problem

In cases of posttraumatic or
rheumatic joint destructions
stiffening the wrist is a safe
and long approved therapy

option, which is always con-
nected to a loss of function,

however (29, 9, 14). In the area

of the wrist, partial stiffenings
depending on the location and
the degree of the destruction

have been developed over the
last 10 years in order to avoid

a complete loss of function of
the affected joint (19, 32).

The endoprosthetic replace-
ment of the wrist can be

seen as consistent progress
in this area (8). However, the
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Fig. 3: Development of different wrist prosthesis types
(from the technical illustrations of the companies).

peanall Jumbad Tymiaall o galall ¢y Zalina ¢l yaghad ¥ a3l JSl

(St Laaria 310 o g1l (y)

RECNTIRTI T

aabally Zallaall sia vl !
eL@_!?I EJ.C,\:Q LA.QA.!. _r:_ual" l
Jseanll sy Lala a3sanl JiSI
Oo SS) Bl g Guuad e

a3 s lalac aay Jualall Gpuunill
ks <y .o pmiall auts alaall
O 5,0 Tl jall oLilhazall
9_5 Sllaall sia a3 ui N
Aala 5Se

eiaall aabll Llee =30 il
((sSebeaally saall) 5305 J
sllaal dhay obilaaS Lgiay8
Jenball plady Jontall pis
.L;L_\LAIM

L5085 saally daolyaadl e
Sllss Joail galie Jlowst I
LS Bucly gl aas o oS
bl sl 5 uys

LS all

ool s Lo i il ohall e
L siay el st 5

(VEAYA) Zaale gl luzs I
@ eoailldasuy pdge

Suall Jlga 3o L Juaiall

Slas ciatl elliy ALl ol i

Jeotall 3 Lol Loyl ol



Endoprosthetics

first prosthesis types always
showed high complication
rates, specifically, the loosen-
ing of the artificial joint (5, 8,
12, 25, 26, 27, 28, 31). The
development of new cement-
free prosthesis types on the
other hand seem to be very
promising.

Development of the Wrist
Prosthesis

Gluck was the first to apply
wrist prostheses made of ivory
(17). In 1967, the first silicon
prosthesis was introduced by
Swanson. It was, however, not
a real artificial joint but rather
an elastic spacer, which gave
the wrist a certain mobility

(38) and thus had to keep its
function as a dynamic spacer
for a long time until a new
"capsule” of cicatrical tissue

had formed around the implant,

which began to guide the joint.

This silicon arthroplasty results
in substantial pain reduction,
functionally adequate wrist
mobility, and a high degree

of satisfaction for the patient
(35). In addition to a high rate
of fracture of the silicon, a
high rate of osteolysis occured
within the bone bed in the
middle and long term due to
silicon abrasion.

The changes of the implant
lead to an increase of instabil-
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Fig. 4: Arthrosis of the wrist,
Implantation of a MBW prosthesis.
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ity (6, 15, 31, 35, 37). Although
the short-term results were en-
couraging, it showed that the
complication rates increased
with the length of the postop-

ASEal I astally Ja glall
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erative interval (38). Fig. 5: Painful instability after partial resection of the ulnar head: Implantation (YV.¥o.xy Vo)
H.C. Meuli presented his first ~ ©f @ ulnarhead prosthesis. sall e 8L G oS oo a Il
wrist prosthesis (MWP 1) in prlll s ol plall ol (Soall il sny pliall oLl pue 10 (o2 53 e

(sl aliall ) il Juae a3 L dants saadll
B S Baall ubhas L VS ILEQ Y
Jsl e a8 (YA) alall Janll
VAVY ale 3 (MWP 1)
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1971 (25, 26, 27).

In 1974, the prosthesis model
of Volz (13, 20, 41, 42) fol-
lowed. Both prosthesis types
were made of metal and poly-
ethylene and were anchored by
methylmethacrylate cement.

Meuli's prosthesis (MWP [)
was a spheroid joint prosthesis
and consisted of three compo-

nents (3, 24, 28, 35, 40). JasShiis
The Volz-prosthesis was based 2y ghal il \za.’c.“ el
on the normal anatomic range o)ls QA-L-LL;-A-"J Ss,S Ui

of movement and had two
components, a proximal com-
ponent with a concave joint
base and a distal component
with a convex base (1).

Due to various problems these
prosthesis types were repeat-
edly modified.

(£« FO . YANE YY) ol ye
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owed (1, 3, 4, 23, 24, 34, 35, .

39). The main problem of these
prostheses still was the loos-
ening of the carpal component
(21, 34). The latest promising
development is the MBW wrist
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Fig. 6: Painful posttraumatic arthrosis of a distal radioulnar joint with instability A us-‘ ( va. Vo, V¢
prosthesis with a Bioverit/zir- of the ulna. >
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Indications for the Implanta-
tion of a Joint Prosthesis in
the Area of the Hand

Professionals have been very
reluctant to implant joint pros-
theses in the area of the hand

in the last few years. They can N
be used if a reconstructive Fig. 7: Implantation of an ulnar head prosthesis with capsule ligament pasty. - ‘?'q

mobility-preserving operation Aball bly gaiad po bl plaadl el priall palall 655V aaed 53
is no longer possible and if

the indication for a stiffening
of the joint is present (29, 34).
Joints, which can be replaced
via endoprosthetics are the
wrist, the distal radioulnar joint,
the thumb basal joint, and the
finger joints.
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Wrist

In cases of rheumatoid arthritis
where the wrists have been

completely destroyed endo- -
prosthetic care is indicated in = LYl
the late phases (29, 34). It is

very important to preserve the aazall

function and mobility of the
wrist, for patients with rheuma-
toid arthritis affecting multiple
joints in order to preserve the
functionality of the entire hand
(7, 34). These patients can
benefit tremendously from a
prosthesis implantation (21).
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Fig. 8: Rhizarthrosis: implantation of a thumb basal joint prosthesis.
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A prosthesis implantation can
also be considered in case of

degenerative and posttrau-
9 P AM‘,(VE,;V)LQ_‘.&\S%AQ."&:\EJ

matic destruction of the wrist f ‘ N o thumb bacal fo e with enod o]
.o . 19. 9. Implantation of a thum asal joint prosthesis with a strengthened joint .. I .-
(30). The decision for or against Cagpsule P jomtp ¢ : palall &J{wﬁes JShy el
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biological age of the patient,
his/her profession, as well as
his/her activities in daily life
(30). Counter indications are
hard manual work, osteoporo-
sis, and a lack of compliance by
the patient (29).

Js b aieall aaball e Y
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Distal Radioulnar Joint

Arthrosis in the distal radio-
ulnar joint causes a painful
impairment of the mobility of
the lower arm with a loss of
strength in the hand as well as
substantial functional limita-
tions.

sl g yuasl gudyll Juadall
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The operative care according to R
Sauve-Kapandii with a stiffen- go aeball Jaul (3 alsall 45 a1
ing of the joint (arthrO(_jGSIS) Fig. 10: Implantation of a thumb basal joint prosthesis and arthrodesis of the Lf@a" sumy < Sl plass
and a segment resection from  cyIC joint II. Lshada
the distal ulna can only be seen CMC Jenbs i3 po algs ¥l 3ucll) paiall Jeasall g 5500 ¢ (canid 53l )l

as a last resort method due to
frequent pain and problems in
the area of the segment resec-
tion. The arthroplasty accord-
ing to Bowers and to Darrach
(partial resection of the distal
ulna) can be seen as an alterna-
tive (11).

However, about one third of
the patients still suffer from

a remaining painful instability
(36).

A prosthesis of the ulnar head
makes it possible in these
cases to solve the painful insta-
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bility problem.
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. . ig. 12: Intraoperative finding with cartilage lesion — implanted pyrocarbonate . . . .. s
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long-term results.

Thumb Basal Joint
When performing a power- plel Susld ot
ful grip, the thumb basal joint
is exposed to compression
powers 24 times as high as
the generated grip power (16).
Therefore, minimal incongruen-
cies can lead to overstraining
of the articular cartilage, mostly
towards the edges. In case of a
rhizarthrosis, the trapezectomy
with or without interposition,

is the most frequently applied
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surgical procedure. sia Llal Js PERPAENR
Lalall oldasll JAiSI Jngall
Persisting problems are caused PRI

by the chronic pain and the in-
creasing proximal migration of
the first metacarpal bone (11,
21). Therefore, the prosthetic
care of this joint becomes
more and more important, due
to the achievable functional
improvement being better.
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Due to high surgical-tech
requirements, this procedure
is not frequently used and
should only be performed in
special centers (10, 43). The
remaining articular cartilage
and ligament structures are
of major importance for the
implantation technique (18, 34, Fig. 13: Clinical and radiological findings three years after the implantation. G \‘B’ﬂ)dl“"’:‘l‘“‘ e oLl
35). Eooll o ol i S5 any Laeladilly Loyl o g gall VY a3 a1l ‘;a_LAJI pakall e 5 a3ls byl
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Compared to the trapezectomy,
the good pain relief as well as
the preservation of the length
of the thumb cord must be
mentioned here, which means
that the opposition and the
grasp function of the thumb to-
wards the other fingers as well
as the strength development
are improved (22).

Indications are patients with
painful advanced rhizarthrosis
(35). After the trapezium has
been removed, prosthetic

implant of the thumb basal JS Ll
joint can then be carried out
successfully as a secondary mlaY) Jolia

measure in the event that
these problems arise. .. . .. :
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After an arthr.OdeSiS aswellas  Fig. 14: Posttraumatic arthrosis of the finger middle joint, surgical care by Jeatall Sl o ¥la b Syall
after a resection arthroplasty means of prosthesis implantation. . ) ST
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ample the compression power
in the finger joints is ten times
higher than at the finger pad
(2). Artificial hinge joints, how-
ever, are exposed to a direct,
undamped power transmission
(30).

Uncoupled prosthesis types
require perfect ligament guid-
ance and are therefore only
indicated if the ligament struc-
tures of the affected joint are
still intact. In case of additional
instability, partially coupled
prostheses and flexible spacers
are used. An advantage is the
formation of the soft tissue
cicatrix (encapsulation), which
facilitates a potential exchange
of the spacer in case of compli-
cations.

In practice, the Swanson pros-
theses (silicon spacers) at the
base joint has established itself
as the standard procedure

for PIP and MCP joints over
the last 30 years. Promising
results are also reported about
ceramic and/or pyrocarbonate
prostheses with an improved
osteointegration (12, 33).

Conclusion

The indication for endopros-
thetic care in the area of the
hand is generally present in
cases of rheumatoid arthritis
and posttraumatic arthrosis.
The implantation of a prosthe-
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Fig. 15: Clinical and radiological find-
ings two years after the implanta-
tion of a pyrocarbonate finger joint
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sis typically provides substan-
tial functional improvement for
the patient. Upon the definition
of the indication, however, the
compliance of the patient as
well as the degree of physi-

cal strain is to be taken into
account.

An implantation of artificial
joints in the area of the hip and
the knee has become a routine
procedure with a high number
of cases (10, 29). Indications
for joint replacement in the
area of the hand still rarely
occur. Therefore, it is logical to
carry out these surgical proce-
dures only in medical centers
specializing in hand surgery
with experienced surgeons
(11).
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End-Stage
Renal Disease

Modern Treatment
and Prevention

Summary

The incidence of end-stage
renal failure is increasing world-
wide. Vascular renal disease,
including renal involvement in
diabetes mellitus, hypertension
and arteriosclerotic vascular
disease probably is responsible
for most of this increase.
Whereas renal replacement
therapy, including hemodia-
lysis, peritoneal dialysis or renal
transplantation can be offered
to a majority of patients, all
these forms of therapy may
impose considerable strain on
many patients. Alternatively,
nephrologists have to do their
utmost to prevent or slow the
progression to end-stage renal
disease. The most important
measures are inhibition of the
renin-angiotensin system by
angiotensin-converting-enzyme
inhibitors or angiotensin
receptor blockers and the use
of statins. Generally, blood
pressure should be kept below
130/80 mm Hg. Smoking
cessation and dietary protein
restriction are important non-
pharmacological measures.

World-wide, the prevalence of
chronic renal failure is steadily
increasing. One of the reasons

for this phenomenon is that
vascular renal disorders are
more and more frequent.
Whereas in earlier decades
inflammatory renal diseases
were more prevalent, now

the renal consequences of
vascular disease including
hypertension, arteriosclerosis
and diabetes mellitus underlie
the marked increase in chronic
renal insufficiency. Fig 1 shows
the increase in the prevalence
of end-stage renal disease in
the USA according to the US
Renal Data System, including
an estimation of the prevalence
in 2010.

In the last decades, the ex-
plosive increase in end-stage
renal disease due to diabetic
nephropathy has been espe-
cially important. This extraor-
dinary increase in diabetes-
related renal disease is on the
one hand due to the marked
increase in the incidence of
type 2 diabetes mellitus, which
is a consequence of improved
nutrition in many countries,
and on the other hand to the
fact that treatment of the
cardiovascular complications of
diabetes mellitus have mark-
edly improved over the last
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Renal Disease

Fig. 1: Prevalence of end-stage renal
disease according to the US Renal
Data System. The prevalence in 2010
has been estimated on the basis of
the available data [1].

decades, thus allowing much
more diabetics to survive until
diabetic nephropathy develops
several decades after diabetes
has been diagnosed first.

Chronic renal disease mostly
leads to end-stage renal
disease after a more or less
prolonged course. The symp-
toms typical of end-stage
renal disease are commonly
comprised under the term of
uremia or uremic syndrome.
Mostly, uremic symptoms
develop if glomerular filtration
rate (GFR) is below 10 ml/min,
although also higher GFRs
may be associated with uremic
symptoms. If untreated, ure-
mia is unevitably lethal.

Till the end of world war I,
there was no effective treat-
ment for end-stage renal failure
patients. First attempts to treat
end-stage renal failure patients
with dialysis were done by
Georg Haas in Giessen, Ger-
many in 1923, but it was Kolff
in 1945 who first performed
successful hemodialysis treat-
ment in uremic patients. Since
that time, the methods to treat
patients with end-stage renal
failure have been much more
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refined and extended. First,
peritoneal dialysis has been de-
veloped in its different forms,
although in most countries
hemodialysis is used by much
more patients than peritoneal
dialysis. Second, renal trans-
plantation, both cadaveric and
living donor transplantation,
gained more and more impor-
tance.

The above mentioned types of
renal replacement therapy offer
the great advantage of long-
term survival to end-stage renal
failure patients, who otherwise
would have no chance of sur-
vival. However, these therapies
impose considerable strain on
end-stage renal failure patients.
Dialysis therapy may be time-
consuming and fraught with
complications.

After renal transplantation, the
potential side effects of im-
munosuppressive therapy and
the danger of graft failure may
severely restrict quality of life.
Therefore, timely prevention of
end-stage renal failure may be
preferable to renal replacement
therapy starting once renal
failure has become manifest.
In the last decades, important
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Renal Disease

Fig. 2: In the MDRD trial, the loss of
glomerular filtration rate was depend-
ent on the amount of protein excre-
tion. The higher protein excretion the
higher the effect of more intensive
blood pressure lowering on loss of
GFR [5].

developments have been made
in the prevention of end-stage
renal failure, especially with the
advent of novel renoprotective
drug treatment.

To halt or slow the progression
of chronic renal disease, first
causal treatment will have to
be considered, such as im-
munosuppressive treatment
of chronic glomerulonephritis
and percutaneous dilatation
or stenting in renovascular
disease. On the other hand
there are several renal disor-
ders which are not amenable
to causal treatment, e.g.
hereditary disorders such as
polycystic kidney disease.

Independent from the type of
renal disease, there are several
mechanisms operative which
effect a steady progression
until end-stage renal failure is
manifest. Accordingly, it is of
utmost importance to halt or

at least to slow these mecha-
nisms ultimately leading to the
complete loss of renal function.

The progression of chronic
renal disease is mediated

by progressive loss of intact
nephrons. As a consequence
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of reduced renal mass and to
meet the demands of homeos-
tasis, functioning nephrons
undergo structural and func-
tional adaptations resulting in
glomerular capillary hyperten-
sion and hence an increased
single nephron GFR. It is these
adaptive glomerular changes
associated with glomerular hy-
perfiltration which are respon-
sible for chronic glomerular
injury following a loss of intact
glomerula [2].

Brenner's «hyperfiltration
theory», which was put for-
ward more than 20 years ago,
meanwhile has been confirmed
in clinical practice by the
advent of drugs which reduce
glomerular capillary hyperten-
sion and hence glomerular
hyperfiltration.

Among the mechanisms
maintaining glomerular capillary
hypertension, angiotensin-de-
pendent mechanisms are most
effective, since angiotensin Il
increases systemic blood
pressure and efferent arteriolar
tone. Hence it is not surpris-
ing that angiotensin-converting
enzyme inhibitors (ACEls) and
angiotensin receptor block-

ers (ARBs) effectively control
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Renal Disease

Fig. 3: In patients with chronic renal
disease (serum crea-tinine 3.1 - 5.0
mg/dl) 20 mg benazepril daily signifi-
cantly reduced the percentage reach-
ing the primary end point (end-stage
renal disease, doubling of serum
creatinine or death) compared with
placebo (each n=112). Blood pres-
sure was similar in both groups [7].

glomerular capillary hyper-
tension and hence offer the
potential to retard renal disease
progression [3].

Besides those hemodynamic
effects of Ang Il, several impor-
tant nonhemodynamic effects
of Ang Il mediate renal disease
progression. Among these
effects production of reactive
OXygen species, upregulation
of cytokines, cell adhesion
molecules, profibrotic growth
factors and TGF-f play an im-
portant role.

Although we do not yet under-
stand the mechanisms of renal
disease progression complete-
ly, reduction of glomerular
capillary hypertension and
especially, inhibition of the
actions of angiotensin Il has
proved a cornerstone in the
prevention of end-stage renal
disease. All drugs which lower
intraglomerular pressure are ef-
fective in slowing renal disease
progression.

First, intraglomerular pressure
can be lowered by lower-

ing systemic blood pressure.
Accordingly, effective antihy-
pertensive therapy has been
repeatedly shown to slow renal
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% reaching primary end point

Placebo

disease progression. It is espe-
cially in diabetic nephropathy
that blood pressure lower-

ing treatment was shown to
beneficially affect renal disease
progression [4].

Moreover, the effect of anti-
hypertensive treatment on
renal disease progression is
dependent on the extent of
blood pressure reduction and
of proteinuria (Fig 2) [5]. If pro-
teinuria exceeded 1 g daily, a
more intensive blood pressure
lowering below 125/75 mm Hg
was more effective in slowing
renal disease progression than
treatment targeting the con-
ventional blood pressure goal.

Beyond blood pressure lower-
ing per se, the type of antihy-
pertensive treatment appears
to be important for preserving
renal function. Drugs targeting
the renin-angiotensin system,
i. e. ACEl or ARB, apparently
are more effective in slowing
renal disease progression, in-
dicating the importance of the
above mentioned angiotensin
[l-dependent non-hemodynam-
ic effects on glomerular struc-
ture and function. Therefore,
both in diabetic and non-diabet-
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Renal Disease

Fig. 4: Loss of glomerular filtration
rate per year in incipient diabetic
nephropathy treated with either
telmisartan or enalapril [6].

The decline in renal function was
similar with both drugs.

ic nephropathies, inhibition of
the renin-angiotensin system
appears to slow renal disease
progression independently
from blood pressure lowering
effects (Fig. 3).

Currently, only few studies
have been done to investigate
whether ACEI or ARB are su-
perior in slowing renal disease
progression. The DETAIL study
[6] revealed that in incipient
diabetic nephropathy the ACEI
and ARB tested had a similar
effect on the course of glomer-
ular filtration rate (Fig. 4).

Besides tight blood pressure
control using inhibitors of

the renin-angiotensin system
preferably, there are other
vascular targets for slowing
renal disease progression.
Statins have also been shown
to beneficially affect the course
of chronic kidney disease [8].
The effects of statins appear
to be independent from serum
cholesterol levels and may be
due to the pleiotropic effects of
these agents (Fig. 5).

Besides pharmacologic ther-
apy there are some additional
measures which appear to
slow renal disease progression:
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Telmisartan

loss of GFR (ml/min/1,73 m?/y
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. Protein restriction: Dietary
protein restriction has been
repeatedly shown to reduce
the decline of renal function
[9]. Mild protein restriction
to 0,4 g/kg body weight/d is
sufficient to affect renal dis-
ease progression and avoids
malnutrition.

2. Smoking appears to be a
signifcant risk factor for
renal disease progression
[10]. The long-term effects
of smoking on renal function
are at least comparable to
those on coronary or peri-
pheral vessels, but are far
less known.

Taken together, we are facing a
world-wide epidemic of chronic
renal disease and hence of
end-stage renal failure. Given
that end-stage renal failure

is manifest, various forms of
renal replacement therapy such
as hemodialysis, peritoneal di-
alysis and renal transplantation
are available.

Alternatively, end-stage renal
failure can effectively be
prevented if a comprehensive
therapeutic approach is taken
when renal function is still

Enalapril
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Fig. 5: Hazard ratio of progression

to end-stage renal failure in patients
with with peripheral arterial disease
and different degrees of renal failure
(eGFR estimated glomerular filtration
rate) who were being treated with
statins (hazard ratio < 1 statins
better) [8].

partially preserved. Obviously,
these pharmacological and
non-pharmacological measures
to slow renal disease progres-
sion are much less trouble-
some to the patients than renal
replacement therapy.

4. Kasiske BL, Kalil RSN, Ma JZ, et al.: Effect of

eGFR (ml/min/1.73 m?)

0.4 0.6
Hazard Ratio (95%CI)

References:

1. Collins AJ: End-stage renal disease - are we
ready for an emerging epidemic? Postgrad Med
108:13-15, 2000

2. Hostetter TH, Olson JL, Rennke HG, et al.: Hyper-
filtration in remnant nephrons: a potentially
adverse response to renal ablation. Am J Physiol
241:F85-F93, 1981

3. Taal MW, Brenner BM: Renoprotective benefits
of RAS inhibition: from ACEI to angiotensin Il
antagonists. Kidney Int 57:1803-1817, 2000

antihypertensive therapy on the kidney in pa-
tients with diabetes: a meta-regression analysis.
Annals of Internal Medicine 118:129-138, 1993

5. Sarnak MJ, Greene T, Wang X, et al.: The Effect
of a Lower Target Blood Pressure on the Progres-
sion of Kidney Disease: Long-Term Follow-up of
the Modification of Diet in Renal Disease Study.
Ann Intern Med 142:342-355, 2005

6. Barnett AH, Bain SC, Bouter P, et al.: Angio-
tensin-Receptor Blockade versus Converting—
Enzyme Inhibition in Type 2 Diabetes and Neph-
ropathy. N Engl J Med 351:1952-1961, 2004

7. Hou FF, Zhang X, Zhang GH, et al.: Efficacy and
Safety of Benazepril for Advanced Chronic Renal
Insufficiency. N Engl J Med 354:131-140, 2006

8. Feringa HHH, Karagiannis SE, Chonchol M, et al.:
Lower Progression Rate of End-Stage Renal Dis-
ease in Patients with Peripheral Arterial Disease
Using Statins or Angiotensin-Converting Enzyme
Inhibitors. J Am Soc Nephrol 18:1872-1879,
2007

9. Kasiske BL, Lakatua JD, Ma JZ, et al.: A meta-
analysis of the effects of dietary protein restric-
tion on the rate of decline in renal function. Am
J Kidney Dis 31:954-961, 1998

10. Haroun MK, Jaar BG, Hoffman SC, et al.: Risk
factors for chronic kidney disease: a prospective
study of 23 534 men and women in Washing-
ton County, Maryland. J Am Soc Nephrol
14:2934-2941, 2003

Prof. Dr. Walter Zidek (MD)
Med. Clinic IV

Klinikum Charité

University Hospital of Berlin
Walter.Zidek@charite.de

LI 1LYl (8,5 s Jass 10 JSaI
slajny Llaas 5Lk oLl

2 6GFR) 5l ) gm0 daling
pallaally (GARall (S et ) Jass

Ol ! (V> ohall Jurs) .ol

8] Lia 3uass s lisslawdl

£33 Glotnlly el Jlaalls
Sy s Ll Sy 51 Y1 LIS
el Jalye &gaa e JLG
Laghs 51 S 13) L5 Lgall g5
Lis3a UGS JI53 Lo L 1<

Ll sall LBl el ,a Y slag
PRI PEWE R
PSS Tyl JaT 20 LY
e Bl e ol e
Aagaall LK dalladll


http://www.german-medical-online.com/Department-of-Nephrology-and-Endocrinology-Charite-Campus-Benjamin-Franklin.html

Reflux Disease

in the

German
Medical

aly I
EPRN |

Journal .11y

FEATURING THE BEST OF GERMAN MEDICINE

Current Concepts

Management of
Gastroesophageal
Reflux Disease

Abstract

Gastroesophageal reflux
disease (GERD) manifests

as a chronic disease charac-
terized by heartburn and/or
regurgitation of acid. However,
atypical manifestations may
also appear. The incidence of
GERD is increasing, in parti-
cular increasing numbers of
adenocarcinomas of the distal
esophagus have caused con-
cerns. Hence, despite its poor
accuracy, it is useful to have an
index endoscopy performed in
every GERD patient for stage
adjusted therapy and exclusion
of severe premalignant or ma-
lignant complications of GERD.
Generally the most effective
therapeutic approach is the
use of proton pump inhibitors,
other conservative or inter-
ventional treatment modalities
have to be considered on an
individual basis.

Introduction
Gastroesophageal reflux
disease (GERD) has a high
prevalence and an increasing
incidence. 10-50% of the
Western population suffer
from one or both predominant
symptoms -heartburn and acid
regurgitation- of GERD at least

weekly [1,2]. Chronic cough,
asthma, laryngitis, globus
sensations in the throat, belch-
ing, hoarseness or a burning
feeling on the tongue, etc. are
often reflux-related and known
as atypical or extraesophageal
manifestations of GERD.
Pathological reflux may lead

to significant complications,
ranging from erosive reflux-
esophagitis to peptic strictures
and Barrett's esophagus [3].
Furthermore a causal pathway
from GERD via Barrett's
esophagus to esophageal
adenocarcinoma is speculated.
Concern has been raised since
there has been a dramatic
increase in the incidence of
carcinoma of the distal esopha-
gus [4,5]. Therefore there is an
urgent need for early recogni-
tion of GERD and its complica-
tions. On the other hand the
demand for patient-friendly and
cost-effective management of
GERD in daily practice is chal-
lenging [3].

Pathophysiology

GERD is characterized by
unphysiological stress on the
esophageal mucosa, caused
by the movement of gastric
contents into the esophagus.
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Reflux Disease

Figure 2:

Adenocarcinoma in an early stage
(TTm-type), developed on a long-seg-
ment BE (for contrast enhancement
acidic acid was used).

Y U<
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Until the 1980s, it was widely
believed that episodes of
gastroesophageal reflux were
due to a weak resting tone in
the lower esophageal sphinc-
ter (LES). Some patients with
GERD do indeed have a weak
LES, accompanied by a weak
crus of the diaphragm and
increased intra-abdominal
pressure [6]. Therefore it has
been speculated that hiatus
hernia might play a role in
GERD, because in combination
with reduced LES pressure
hiatus hernia is often found in
association with moderate to
severe reflux esophagitis [7].
In the 1990s it became clear
that in most patients with
GERD, the pressure exerted
by the LES is normal or even
increased [8]. These patients
are also known to have more
frequent LES relaxations that
are not induced by swallowing.
They are named transient LES
relaxations (TLESRs) and are
the cause of reflux-associated
symptoms in the majority of
GERD patients [9,10].

In one pattern, reflux occurs
more during daytime and in the
upright position (“day burper,”
“upright refluxer”), in the se-
cond pattern, the reflux occurs
mostly at night and also in the
supine position (“night burner,”
“bipositional refluxer”) [11]. As
mentioned above it is known
that two different pathologi-
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cal mechanisms appear to be
responsible for these observa-
tions: increased TLESRs in
the milder forms of GERD,
accounting for approximately
90% of cases, and reduced
LES pressure with a large
hiatus hernia in the more
severe forms of GERD,
accounting for the remaining
10% [7].

Diagnosis

A very simple way to diagnose
GERD is to perform an empiri-
cal therapy with PPl in standard
dosage (e.g. 40mg esomepra-
zole, 40mg pantoprazole, 20mg
omeprazole, 20mg rabeprazole,
30mg lansoprazole) and see
whether symptoms improve
after 2-4 weeks. This so-called
PPl-test is fairly cheap and ac-
curacy is acceptable [12]. How-
ever, to diagnose GERD only
on the basis of the PPI-test in-
cludes the risk to miss GERD-
associated complications, such

Figure 3:

Mucosal breaks in the distal
esophagus not longer than
5mm (Los Angeles classifica-
tion grade A)
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Reflux Disease

as Barrett's esophagus (figure
1) or cancers which might
have been detected in an early
stage (figure 2) if an endoscopy
would had been performed.

It has been reported that a
so-called “index endoscopy”
in patients with GERD-symp-
toms is cost-effective [13]. In
addition, the patient feels safe
if a severe disease can be ruled
out. On the other side, there
have been reports that only
50% of individuals suffering
from chronic heartburn have
typical inflammatory changes
such as erosion and/or ulcera-
tions (figure 3) detected in en-
doscopy [14,15]. The sensitivity
of endoscopy for establishing
a primary diagnosis of GERD
on the basis of endoscopic
signs of reflux is therefore
low. In addition, the severity
of reflux symptoms does not
correlate with the grade of
reflux esophagitis [16]. Reflux
disease should therefore not
be discarded as a diagnosis on
the basis of a negative endos-
copy [3I.

As mentioned before, every
patient with typical or atypical
reflux-associated symptoms
should receive one “index-en-
doscopy”, when possible “off-
PPI" to differentiate between
an erosive - (ERD) or a non-
erosive Reflux Disease (NERD).
Dealing with ERD endoscopy
should be repeated once after
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a four weeks lasting PPI
therapy to exclude Barrett's
esophagus. Having an uncom-
plicated course of GERD (no
strictures, no severe inflamma-
tion, no Barrett’s esophagus,
no deterioration of reflux-
associated symptoms under
therapy) follow-up endoscopies
are not necessary.

Approximately 20% of GERD-
patients do not respond to PP
[17]. It is often unclear wether
these patients suffer from
functional reflux associated
symptoms or are not treated
sufficiently. The 24h-intralumi-
nal-multi-channel-impedance-
measurement in combination
with a pH-monitoring (figure 4
and figure 5) offers the possi-
bility to investigate the quantity
and quality of non-acidic and
weakly acidic refluxates apart
from the acidic reflux in the
esophagus. Approximately 30-
40% of the patients are refrac-
tory to adequate PPl therapy
and show pathological findings
in combined pH-metry and
24h-multichannel-impedance
monitoring [29,30].

Other diagnostic tools such as
manometry and/or barium x-ray
should not be recommended
to establish the diagnosis of
GERD. The only role for these
measures is to further evaluate
dysphagia ruling out severe
motility disorders.
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Reflux Disease

Figure 4:

Multiple impedance channels are
required to detect the direction of
bolus movement. A reflux episode
is declared when retrograde bolus
movement occurs. The pH-antimon
probe claryfies whether the episode
is acidic or weakly/non-acidic.

Therapy

So far, GERD-therapy consists
of non-drug therapeutic ap-
proaches, medical therapy, sur-
gery and endoscopic therapy.

For life-style factors as a non-
drug measurement for GERD
it has been shown that there
is only a little basis in scientific
fact [18]. For example, it has
been stated for many years
that individuals with typical
GERD symptoms should sleep
with the head in an elevated
position and should avoid the
recumbent position for three
hours postprandially [19,20].
However, in the meantime it
has been recognized that the
recumbent position provokes
fewer reflux events in the
majority of GERD patients

(i.e., mainly in those without
erosive changes). This pheno-
menon led some authors to
speculate that the recumbent
position may even represent a
therapeutic strategy in patients
with mild GERD [21]. Other
general recommendations,
which are often pronounced
for GERD patients are weight
loss, abstinence from alcohol,
coffee, and cigarettes. Meals
should be preferably small, and
with low fat and sugar content.
A benefit concerning clinical
improvement of reflux asso-
ciated symptoms is not proven
on this issue. On an individual
basis some measures might
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pH-monitoringgy

help. To identify certain unbe-
neficial habits we recommend
a "reflux-diary”.

For medical therapy, PPI have
been shown to be very effec-
tive. PPl are well tolerated

and have the best healing rate
for acute esophagitis and are
more effective with respect to
maintanance of remission than
H2-blockers. In the majority of
cases (appr. 80%) PPI therapy
brings relief to the patients.
We recommend to start with

a standard dosage of PPI for
at least 4 weeks. Then symp-
toms have to be reevaluated to
differentiate between PPl-res-
ponder and -non-responder.
For those who respond, PPI
therapy has to be continued
using a “step-down” regimen
in order to find the treatment
that is most effective for

the individual GERD patient.
Therapy on demand should be
achieved, although, in some
cases long-lasting PPl therapy
with rather high doses on a
daily basis might be necessary.

The PPI-non-responder remain
the most challenging problem
in the management of GERD.
When a pathological reflux
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Reflux Disease

Figure 5:

Impedance falls when swallowing
or reflux is present because the
bolus conducts electricity between
the metallic impedance contacts.

A reflux episode is declared when
retrograde bolus movement occurs.

is proven with 24h-intralumi-
nal-multi-channel-impedance-
measurement in combination
with a pH-monitoring a modi-
fication of therapy has to be
enforced. First step is to
escalate the dosage of PPl up
to double standard-dosage until
the patient is “"symptomfree”.
A step-down-therapy after

3 months relief has to be
aimed. If symptoms persist and
the objective measurements
still show pathologic findings

a further escalation of PPl may
be necessary. Alternatively,
additive baclofen therapy can
be administered. Baclofen is a
GABA1-agonist and showed a
significant reduction of TLESRs
[22]. However, this therapy is
not recommendable for daily
practice and has to be super-
vised in the course of clinical
trials in specialized centers.

The often discussed benefit of
an additive prokinetic or anti-
depressive therapy is limited
as well. Taking the longterm-
side-effects and the potential
of adaption into consideration
this therapy should be avoided
especially in young patients.
The additional use of antacida
beside a PPl therapy is not
recommendable at all.

For surgical procedures an
operative therapy with Nissens
fundopliatio may be performed.
We recommend to carry
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Swallow

Bolus Movement

Bolus Entr

out this operation preferably
laparoscopically in centers with
sufficient experience in the
technique of this intervention.
Motility disorders and func-
tional GERD has to be ruled
out before surgery. Therefore
pH-metry for 24 hours (when
nessessary in combination
with intraluminal multichan-
nel impedance measurement)
and manometric data on the
esophagus have to be docu-
mented prior to the operative
intervention. PPl-responder are
known to have a durable long-
term relief after laparoscopic
fundoplication [23]. It is known
that patients with pathological
findings in combined pH-metry/
impedance measurement as
determined by a positive symp-
tom index (more than 50% of
the symptoms are associated
with a reflux-episode) also
benefit from fundoplication
[31].

Recently several endoscopic
"antireflux-procedures” have
been evaluated. The middle
course between non-invasive
treatment and patients unwill-
ing to receive a chronic medical
therapy seemed to be found.
The enormous scientific (about
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500 hits in medline) and the
hugh economic interests kept
on pushing “antireflux proce-
dures” forward for more than
5 years. The first promising en-
doscopic intervention has been
the treatment with radiofre-
guency energy, named Stretta®
[24]. Then the endoscopic
implantation of polymeres like
Enteryx® and Gate-Keeper®
have been abandoned due

to lack of tong-term efficacy
(for the latter) or serious side
effects (Enteryx) [25-28]. The
first generation of endoscopic
gastroplication, named En-
doCinch® [26] was tested in
clinical trials and showed a
lack of durability, due to suture
loss. It led to the develop-
ment of a potentially durable
transmural plication technique
(Plicator). In a prospective-ran-
domized, sham-controlled trial
the Plicator procedure proved
superiority concerning reflux
symptoms, medication use and
esophageal acid exposure [32].
We still have to await longterm
results showing a significant
improvement after the Plicator
procedure before it generally
can be recommended.

Conclusion

The current concepts in the
management of GERD are
based on accurate diagnosis
and effective therapy. For
diagnosis, it is important to
ask the patient for typical or
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atypical symptoms. If there is
a clear suspicion for GERD an
index endoscopy should be
performed to exclude severe
complications.

Other diagnostic tools are
reserved only for patients
before surgery or those who
do not respond to standard
therapy. For therapy, due to
their high efficacy, PPls are the
drugs of first choice. Surgery
is an alternative for younger
patients requiring long-term
PPI-therapy. For those patients,
who do not respond to PPl and
have pathological findings in
objective measurements (e.g.
intraluminal-impedance-moni-
toring) under PPI-therapy we
have no clear solution so far.
Escalation of PPl or an inter-
ventional therapy may bring a
symptom relief. The decision
on how to proceed should

be made on the basis of the
criteria for surgery, medical- or
endotherapy, availability of local
endoscopic and surgical ex-
pertise and to a certain extent
patients’ preference.
Improvements in drug-therapy,
(minimal invasive-) surgery and
endoscopy are on the way and
we have to wait and see what
the future has in store for us.
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Operative Therapy s ot dallaall

of Peripheral
Nerve Damage

Injuries of Peripheral Nerves

Injuries of peripheral nerves are
among the most frequent and
severe injuries in trauma and
hand surgery emergency care.
Even newborns are affected in
the form of the traumatic bra-
chial birth palsy. It is especially
this brachial birth palsy, which
has acquired great historical
importance as it also affected
the German Emperor Wilhelm
II. (1859-1941)(Fig. 1).

Even today injuries of periphe-
ral nerves are not treated in

an optimal way and still lead
to severe permanent deformi-
ties and loss of function. Even
in cases of small, seemingly
inconsiderable cuts, treatment
of the functionally decisive
peripheral nerves are often
overlooked. Due to the lack of
special training for the sur-
geons as well as due to the
fact that the affected patients
are not admitted to special
microsurgical surgery centres,
nerve injuries are therefore of-
ten not adequately treated. The
illustration of the anatomy of
the entire body shows that pe-
ripheral nerves can be affected
in almost all injuries and bone

fractures of both the upper and
the lower extremities (Fig. 2).

Anatomical Complexity of
Peripheral Nerves

The plexus of the arm extend-
ing from the cervical spine
down into the upper arm
shows the complexity of the
peripheral nerves. The ex-
change of nerve fibres of the
nerve roots C5 to TH1 begins
above the collarbone and
ranges peripherally far into the
upper arm. The active fibre ex-
change from the cervical cord
down to the peripheral nerves
of the upper extremities leads
to a very complex situation,
which has to be considered in
case of a surgical reconstruc-
tion. Contrary to the visible
anatomy, the microscopic
anatomy of the peripheral
nerves has not been very well
known for a long time.

In the same way the gliding
amplitude of the peripheral
nerves during movement of
the extremities was not consid-
ered. The classification of the
nerve sheath as epineurium,
perineurium and endoneurium
has been standardized and is

well known today.
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Operative Nerve Therapy

Nerve Healing
(Waller Degeneration and
Nerve Regeneration)

The process of nerve healing is
unique in our body:

The transection of a periphe-
ral nerve obligatory leads to

a complete conduction block
(Fig. 3, A-E) which causes
changes of the internal archi-
tecture of the nerve even far
away from the site of injury,
called Waller degeneration.
After the internal architecture
of the nerve cord has died off,
the nerve conduction can be
reconstructed starting from the
point of transection towards
the periphery of the body. This
makes instant recovery within
days or weeks impossible.
Towards the body centre a so-
called dying-back phenomenon
occurs, i.e. a small part of the
transected nerve also dies off
in the direction of the body
centre, which is then regener-
ated by the cell body of the
nerve cell that is located in or
besides the spinal cord. In case
of a good nerve suture or an in-
complete injury, the nerve will
recover along the decomposed
nerve towards the extremity.
This nerve reconstruction
happens at a speed of about

1 millimetre per day.

At the same time suturing a
nerve on the day of the acci-
dent does not mean that the
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Operative Nerve Therapy

in a newborn. In this case a
good partial regeneration can
generally be observed without
surgical therapy.

The most severe injury form

is called neurotmesis, i.e.

the complete transection of
the nerve. By definition all
nerve sheaths are completely
transected or torn apart.

Again, a complete palsy oc-
curs, but without operative
measures, i.e. a suture, inlay of
a nerve tube or nerve trans-
plantation, a recovery is impos-
sible. Surgery is indispensable
here.

Diagnosing Peripheral Nerve
Injuries

A typical problem concerning
the therapy of nerve injuries

is a lack of or incorrect diag-
nosis. Normally, the diagnosis
must be made on a clinical
basis by means of an adequate
peripheral clinical neurological
examination. It is not only the
neurologists who must be able
to perform this examination
but also adequately trained
plastic and/or hand surgeons.
The electroneurography plays
a very minor role compared

to the clinical examination.

In case of doubt injuries with
suspected nerve lesion must
immediately be treated with a
surgical revision since a nerve
suture applied on the day of
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the accident is the only guaran-
tee for an optimal result in
cases of simple cuts.

Important Prognosis Factors
for Conservative and Surgical
Therapy

From follow-up examinations
we know that a number of
prognosis factors can influence
the result after a nerve suture
and/or nerve transplantation.

The most important factors
influencing the quality of the
nerve regeneration are the
patient’s age, the severity of
the accompanying injuries and
especially the experience of
the surgeon carrying out the
nerve suture and/or transplan-
tations. Experience has shown
that with young patients recov-
ery is also possible after severe
injuries. The more severe the
accompanying injuries, es-
pecially in case of soft tissue
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defects, fractures and circula-
tory disorders, the less positive
the regenerative prognosis.
Especially nerve transplanta-
tion represents a surgical
procedure, which can only be
successful if carried out by

an absolute specialist. Here
we see significant differences
as far as the postoperative
results are concerned between
experienced and inexperienced
surgeons.

Generally speaking, the therapy
of nerve injuries can be sepa-
rated into two groups: opera-
tive therapy of the nerve itself
and on the other hand — and
independent of the develop-
ment of the injury over time

— operative therapy of the
affected organs, sometimes
years later. These can be called
replacement operations.

Neurolysis, Nerve Suture,
Nerve Tubes, Nerve Trans-
plantation

The following operative proce-
dures are used for nerves:
Neurolysis, nerve suture, im-
plantation of a nerve tube and
nerve transplantation.

The method of neurolysis
(exposure of the nerve from
cicatrical tissue) can be seen
as a cicatrization of the nerve
and/or the nerve tract in which
the nerve is embedded. By
definition the continuity of the

Nerve tube

nerve must be intact for this
procedure (neurapraxia, axonot-
mesis). The method of neu-
rolysis, especially neurolysis
performed in the nerve itself, is
a very demanding and difficult
operation. If the operation is
performed too aggressively,

a paralysis and — happening
even more frequently — chronic
pain can occur. Microsurgical
operation technology, i.e. the
use of a surgical microscope,
is compulsory for microsurgical
neurolysis (Fig. 4).

Surgical treatment of the pe-
ripheral nerves was revolution-
ized by the application of the
surgical microscope and the
development of very precise
microsurgical instruments as
well as microsurgical suture
material and corresponding
needles (Fig. ).

Applying a primary nerve su-
ture on the day of the accident
is the therapy of choice for
injuries and should always to
be achieved.

Nerve defects, however, re-
quire a different treatment.

In these cases it does not
make sense to try to force the
nerves back together using ten-
sion and rough suture material.
Nerve defects up to a length of
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three centimetres can now be
reconstructed by the applica-
tion of a synthetic, degradable
tube, in which the nerve ends
are inserted (Fig. 6, 7).

If the nerve defect is larger,
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another operative session (& Jsal)
is necessary after a certain
latency period between six
weeks and six months, where & SomS B, 58 Slaal a3 adl

the defect has to be visual-
ized, measured and generally
grafted by the use sensitive
nerves for example from the
lower legs (Fig. 8).

The resulting nerve donor
site morbidity with sensitive
failures on the exterior of the
foot can be neglected consider-
ing the increased functionality
of the affected organ. Recent
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sults of a nerve reconstruction
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way by nerve transplantation.
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of nerve transplantation ac-
cording to its inventor Millesi is
an extremely demanding and
protracted technique. More-
over, important aspects for the
post-operative treatment have
to be taken into account even
during the operation.

Replacement Operations

Generally speaking, the so-
called replacement operations
refer to functional replacement
operations, which can be car-
ried out even decades after the
nerve injury occurred.

Here, tendons and muscles
can be transposed. The tendon
transfers in the rehabilitation

of radial palsies radialis re-
placement plastic of the drop
hand can be mentioned as an
example. The deactivation of
tendons and the operative stiff-
ening of joints as semi-static
and static operations only play
a minor role.

However, we must not forget
the so-called sensitive replace-
ment operations, which involve
neurovascular flap plasty as
well as the restoration of sur-
face sensitivity. One example
of these procedures is restor-
ing the sensitivity of the thumb
by means of a neurovascular
flap plasty from the ulnar side
of the ring finger from the
innervation region of the N.
ulnaris.
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Fig. 7: Implantation of a nerve tube

Follow-up Treatment
after Injuries and Operative
Therapy of Peripheral Nerves

The follow-up treatment after
injuries and therapy of periphe-
ral nerves initially consists of
an immobilization of 10 to 21
days by means of splinting.
What follows is a long phase of
physiotherapy and ergotherapy.
Orthopaedic tools such as
splints must be prescribed on a
temporary and long-term basis.
There are still different opin-
ions concerning electro-physio-
therapy. If nothing else, itis a
psychological help for the pa-
tients as it keeps the paralysed
muscles visibly in function until
the reinnervation.
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Conclusion

In summary we would like

to point out that an injury of
peripheral nerves raises more
severe surgical problems than
this is generally assumed.
Many patients only achieve
sub-optimal recovery due to
delayed therapy.

As a rule of thumb we can say
that an injury of a peripheral
nerve must be treated within
six months after the injury oc-
curred. Once this time period
has passed, all surgical meas-
ures described above show
significantly reduced healing
prospects.
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Treatment
Strategies for in

Diabetic
Edema

Introduction

Diabetic macular edema
(DME), a swelling of the central
retina, is the most frequent
cause for loss of reading vision
in diabetic patients. DME is
caused by increased retinal
vascular permeability factors,
such as interleucin 6, vascu-

lar endothelial growth factor
(VEGF), hyperpermeability leak-
age of intravascular fluid from
microaneurysms and abnormal
retinal capillaries into the intra-
retinal and subretinal space
from a general blood-retina-
barrier (BRB)-breakdown.

Stereoscopic examination
techniques can clinically detect
DME. Microaneurysms accom-
panied by hard exudates are
usually the first signs. Micro-
aneurysms present hypercel-
lular saccular outpouchings of
the capillary wall, and impose
as deep red dots varying from
15 um to 60 um in diameter.

A standard definition, describ-
ing the severity of DME, is
essential in clinical decision
making and communicating
among colleagues. The Early
Treatment Diabetic Retinopathy
Study (ETDRS) has been the
basis for this standardized com-

Macular

Figure 1

munication. [t defines “clinical
significant macular edema”
(CSME) (Fig. 1) if the following
features are present:

1) thickening of the retina at
or within 500 um to 3000
um of the center of the
macula.

2) hard exudates at or within
500 um of the center of the
macula, if association with
thickening of adjacent retina
is apparent.

3) a zone of retinal thickening
with a size of 1 disc area or
larger, any part of which is
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Figure 2: Focal (a), diffuse (b) and ischemic (c) diabetic maculopathy

within 1 disc diameter of the
center of the macula.

Fluorescein angiography (FA)

may differentiate three forms

of DME: according to the an-
giographic pattern:

A. Focal DME is limited to
well-defined focal leakage,
such as microaneurysms.

B. Diffuse DME is mainly
defined as a zone of retinal
thickening of 2 disc diame-
ter including the avascular
zone, associated with wide-
spread and poorly demar-
cated leakage induced by a
generalized disruption of the
BRB.

C. Obliteration and closure of
the terminal arterioles sup-
plying the retinal capillaries
may cause non-perfused
areas with subsequent
ischemia in the adjacent
retina (Fig. 2).

Cross-sectional optical coher-
ence tomography (OCT) as a
novel diagnostic tool can read-
ily and non-invasively asses the
retinal thickness with an axial
resolution of approximately

15 um. The retinal architecture
is displayed as a 2-dimensional
image (Fig. 3).

Treatment

The goal of any treatment mo-
dality is to reduce the amount
of the macular edema and
leakage on FA, thus prevent-
ing visual loss and leading to
improved visual acuity (VA).
The treatment should start with
medical control of metabolic
abnormalities. All approaches,
argon laser, surgical or anti-
angiogenic therapy aim to
prevent or delay a permanent
alteration in the central macular
region.

Photocoagulation

Argon photocoagulation

has been the most common
standard treatment for diabetic
maculopathy. Early treatment
with focal macular photo-
coagulation refers to a treat-
ment of leaking aneurysms in
the edematous retina within
3000 microns of the center of
the macula.

Grid pattern laser photocoa-
gulation in diffuse DME in-
creases the proliferation of reti-
nal pigment epithelial cells and
improves integrity of the BRB.
However, more recent studies
demonstrated decreased VA in
24.6% of eyes after 3 years of

follow-up, thus grid laser is no
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more recommended for diffuse
DME.

Role of the Vitreous

The posterior hyaloid is also
considered to contribute, in a
subset of eyes, to the patho-
genesis of DME. Eyes with
DME are associated with a
higher incidence of attached
posterior vitreous as well as
vitreomacular traction (VMT).
Visual improvement and
release of macular edema

is more likely to occur in the
presence of posterior vitreous
detachments (Fig. 4a, b).

Vitrectomy

Pars plana vitrectomy (PPV)
with removal of the premacular
posterior hyaloid may resolve
the DME and improve vision

in patients who previously
failed to respond to conven-
tional laser treatment. In recent
years, numerous retrospective
studies evaluated the surgi-
cal results in patients with a
thickened and taut posterior
hyaloid membrane in combina-
tion with DME and stated that
early surgical intervention may
result in better visual outcome.
They postulated that trac-
tional forces are decisive for
the pathogenesis of macular
edema. A relief of tractional
forces induced by the vitreous
or epiretinal membranes dem-
onstrated a strong correlation
to the reduced DME.
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Figure 3: Tomographic OCT scan
demonstrating the normal retinal
architecture

The resolution of DME after
vitrectomy with or without ad-
ditional peeling of the inner lim-
iting membrane (ILM) may also
be beneficial but remains spec-
ulative. It was reported that
the posterior vitreous would
then continue exerting trac-
tional forces upon the retinal
surface. The greater structural
improvement after ILM-peeling
may result from the additional
removal of residual vitreous
cortex after the initial surgical
posterior vitreous separation.
However, a direct staining of
the ILM with vital dyes such as
indocyanine green (ICG) may
have a negative side-effect on
the functional results after ILM-
peeling (Fig. b).

Intravitreal Drug Application
Intravitreal cortisone injection
may also assist in reducing
DME. Corticosteroids can
modulate the vascular permea-
bility by surpressing production
of VEGF, extracellular matrix
metalloproteinases (MMP)
expression, down-regulating
intercellular adhesion molecule
(ICAM)-1 expression, as well
as reduction of basic fibro-
blast growth factor-induced
migration and tube formation
in choroidal microvascular
endothelial cells and decreas-
ing major histocompartibility
complex-Il antigen expres-
sion. Steroids also have an
indirect angiostatic affect of
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inhibiting inflammatory cells
e.g. leukocytes, monocytes
or macrophages, which may
release cytokines or additional
proangiogenic growth factors;
in particular, corticosteroids.

Intravitreal triamcinolone (IVTA)
may decrease vascular perme-
ability during inflammation.

A prospective study demons-
trated that after a single 25-mg
IVTA injection, visual improve-
ment from 0.12 + 0.08 at
baseline to 0.19 + 0.14 after a
mean follow-up of 6.64 + 6.10
months (P < 0.001). However,
another there was no signifi-
cant difference to a matched,
but unrandomized, control
group including 16 patients,
who underwent grid laser pho-
tocoagulation.

An additional investigation
included 16 eyes with persist-
ing “clinically significant” DME
after laser photocoagulation
treatments and reported mean
visual improvement of 2.4, 2.4,
and 1.3 Snellen lines at 1-, 3-,
and 6-month following IVTA.
The central macular thickness
decreased by 55, 57.5, and
38% on OCT-readings (Fig. 6).

Long-term efficiency and safety
reports of repeated intravitreal
injections remain uncertain, but
encouraging reports promote
the development of long-term
sustained release devices for

Figure 4a, b: Vitreous traction in
diabetic maculopathy

corticosteroid therapy.

Current evaluations investi-
gated the antipermeability
effects of anti-VEGF drugs in
DME. Additional experiments
suggested that the isoform
VEGF165 may have had a
specific central role in the
pathogenesis of DME. A recent
phase Il study reported that
pegaptanib sodium (Macugen,
Pfizer Inc., New York, NY) has
promising results. The drug
was given by intraocular injec-
tions every 6 weeks for 12 to
30 weeks, results included:
better VA, reduced central
retinal thickness, and the provi-
sion of a unique opportunity

to explore potential effects of
this selective anti-VEGF165
inhibitor. Additional unselec-
tive anti-VEGF-drugs including
Lucentis (Novartis) or Avastin
(Roche) are currently being
tested to prevent retinal or
choroidal neovascularizations.
While the initial reports are
encouraging, further long-term
studies are needed to demon-
strate the benefits. A general
concern is that a complete
blockage of VEGF may damage
the physiologic capillary pattern
thus inducing retinal ischemia.
Activation of beta isoform of
protein kinase C (PKC beta)

is implicated for both the early
and late-stage manifestations
of diabetic retinopathy. Studies
suggest that orally adminis-
tered LY333531, a beta-isoform
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Figure 5: Vitreous traction before and
after vitrectomy
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specific PKC inhibitor, may

be effective in ameliorating
progression, proliferation and
retinal vascular leakage. The
status of ongoing clinical trials
aimed at addressing the effi-
cacy of PKC beta with regard
to diabetes-induced retinal per-
spectives on the role of PKC
beta are under investigation.

Conclusion

DME results from a series

of biochemical and cellular
changes that ultimately cause
progressive leakage and exuda-
tion. At this time, focal photo-
coagulation represents the gold
standard for patients with dia-
betic maculopathy. However,
the availability of new agents
raises the possibility of improv-
ing the current therapeutic
approaches in the near future,
if significant benefits can be
validated in randomized clinical
trials. Current evidence sug-
gests that the vitreous could
be implicated in the develop-
ment or exacerbation of DME
through several mechanical or
physiological mechanisms.

Figure 6: Macular edema before and
after intravitreal injection

References

1. Meyer CH: Current treatment approaches in
diabetic macular edema. Ophthalmologica
2007;221:118-131.

2. Meyer CH, Degenring R: Intravitreal triamcinolone
acetonide: indications- preparations — applica-
tions. edited by Sandeep Saxena: Focus on Macu-
lar disease. Jaypeer brothers medical publishers:
New Delhi, 2007 280-296.

3. Rodrigues EB, Meyer CH: Meta-analysis of chro-
movitrectomy with ICG in macular hole sugery.
Ophthalmologica (in press)

4. Rodrigues EB, Meyer CH, Schmidt JC, Kroll P:
Surgical management of epiretinal membrane
with indocyanine-green-assisted peeling. Oph-
thalmologica 2004;218:73-74.

5. Eter N, Krohne TU, Holz FG: New pharmacologic
approaches to therapy for age-related macular
degeneration. Bio Drugs 2006;20:167-179.

6. Ladewig MS, Ziemssen F, Jaissle G, Helb HM,
Scholl HP, Eter N, Bartz-Schmidt KU, Holz FG:
Intravitreal bevacizumab for neovascular age-
related macular degeneration. Ophthalmologe
2006;103:463-470.

Prof. Dr. Frank G. Holz (MD)
Prof. Dr. Carsten H. Meyer (MD)

Department of Ophthalmology
University of Bonn
frank.holz@ukb.uni-bonn.de

~

e oall aay s Ja Aadalll Lody 1\ <2
sl

Alesll toslly Gae ¥y 33
okl 5 sl JGIL
S5 Ky ol yo liay

o PKC beta Zllas ayst Llls
oSl olall L s ya Yl

Gl_"‘.'sl.....Yl

elyiall LAkl Lads ants
5235 Le yana Ope duSuall
o Lgan LlasSs dysla
e ati g Ly Tl
AT e N a3l Sa
ol 23l (g5l sl
Bl Yiel b pal sl
YEINEN ujalﬂy ul ¥ Sl
ssbd Jlaial o w3
ol Jafuall (3 Lpas La e
Tac sill w13l wa®s oSl o el g
Al plue £ 5500 ol o e Lgd
sl o Tpuall oLyl iy
B S (B 535 93 alasll
e TSl ol aall LAl Lad
Tanplsarhs LSolSes oLl sae

A_JLIJ

_ Hod Blys o gundgrn
T b G S s

Info

YooY Bualy bl 23 S

T iy 8,8 il Sy ¢ paud
Tl BUAS (aliy Juail
Lago Lm s cbnel LS (23S all
slial Elataall o sl oyl
Jaki3 Jia e sill VEGFA 0
aé VEGF_U 3aliaall & yu¥)
Lucentis K 4se 4ull

Avastin Ji (Novartis)

s L_.JL;,.CAJ 25 (Roche)

o Laaall e V1 i Lois

O sy astudlly LSl

a1 5] Ramo Tl V1 sl
by s DY iy
505l (gue padil ¥ ilgh
AR B gual ol duleal
VEGF Ll bassis ) 54 Led Lol
Tac sV b (g3 08 JolS J<ius
ALy sl all L pal
AR 4y 558 (el
ColaS opig s il faads Suny
s yall o IS 5 (PKC beta)
LSl JMeY alally J1,Y
O el kel 3y 55Kl
LYF¥YO¥ N (5 yaill slac Yl
Gy basll o g3 Lasts 5a)

oo lBI 5 aasy 08 (CHLaS (a3 g 5l


http://www.german-medical-online.com/University-of-Bonn-Department-of-Ophthalmology.html

Gynecology

The significance of radiother-
apy to the whole breast after
breast conserving operations
has been well documented in
numerous studies. In addition
to a reduction in the 10-year
local recurrence rate from ap-
prox. 30-40% to less than 10%
[3,22], a survival benefit of
4-8% has been demonstrated
in current meta analyses [1,23].
Even patients with low risk of
local recurrence benefit from
adjuvant irradiation [4,5,11].

Currently, various studies using
different radiation techniques
are testing whether intraopera-
tive or perioperative irradiation
of the tumour bed in highly
selected patients is equivalent
to homogenous irradiation of
the whole breast.

Design of the TARGIT Study
TARGIT (TARGeted Intraopera-
tive radioTherapy) is an interna-
tional, multicentric, prospective
randomised, clinical study
which tests the hypothesis that
a single radiation dose applied
intraoperatively to the tumour
bed is equivalent to conven-
tional fractionated percutane-
ous radiotherapy. Intraoperative
radiotherapy (IORT) is supple-
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Intraoperative
Radiotherapy
(IORT) for

Breast Cancer

mented with percutaneous ra-
diotherapy of the whole breast
only if certain risk factors are
present. The primary end point
is the local recurrence rate.
Patients above the age of 50
with ductal invasive breast
carcinoma <2 cm as verified by
biopsy, which is unifocal in the
preoperative image (mammo-
graphy and sonography), can
be included.

The randomisation is per-
formed preoperatively into a
conventional treatment arm
and a study arm with [ORT. If
the final pathohistological ex-
amination of the surgical speci-
men vyields a risk factor [other
histology, extensive intraductal
component (EIC), lymph vessel
invasion (Li) or a free margin
<1 cm], percutaneous external
beam radiotherapy is applied to
the whole breast.

The systemic therapy is con-
ducted in accordance with the
usual guidelines, while neo-
adjuvant pre-treatment is not
allowed. Currently almost 1000
patients are included in 15 cen-
tres in 6 countries (status Oc-
tober 2007). The participating
centres in Germany are listed
in Table 1 in the sequence of
joining the trial.
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Rationale for Accelerated
Partial Breast Irradiation
(APBI)

Over the past three decades
we have experienced a drama-
tic change in the surgical local
therapy of breast carcinomas.
The ultra-radical operational
methods have increasingly
been replaced by a risk adapt-
ed breast conserving approach
with postoperative radiothera-
py of the entire breast.

This shift in the treatment
strategy was based on a range
of randomised clinical studies
which were able to clearly
show the equivalence of the
breast conserving procedure
[1, 3, 22, 23].

As the survival benefit due to
the postoperative radiotherapy
was unclear for a long time,
numerous studies questioned
whether radiotherapy could be
omitted for patients with a low
recurrence risk. However, none
of these prospective studies
were able to identify a group of
patients that did not significant-
ly benefit from radiotherapy
4,5, 11].

Based on a more detailed
analysis of the randomised
studies on breast conserv-
ing treatment showing that
some 90% of recurrencies
were localised in the original
tumour bed (e.g. [20]), several
groups have formulated the
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Centre

University Clinic Mannheim
DRK Hospital / TU Munich
Gertrauden Hospital Berlin /

Clinic Neuk®dlIn

LMU Munich

University Clinic Frankfurt
Charité Berlin

Table 1

Age of the Patient
Size of the Tumour

Multifocal / Multicentric

Direction

Wenz, Melchert/Siitterlin
Eiermann, Molls
Blohmer, Feyer

Sommer, Friese
Kauffmann, Bottcher/Rodel
Budach, Schneider

Since
2002
2005
2006

2007
2007
2007

V Jsaall

Other Histology than Ductal Invasive

Extensive Intraductal Component (EIC)

Lymph Vessel Invasion (Li)

Table 2

hypothesis that radiotherapy

to part of the breast would

be equivalent to radiotherapy
of the whole breast in the re-
spective patients. From these
clinical studies, and based on
pathologic analyses [2, 5, 9,10],
it was possible to identify risk
factors for a recurrence outside
of the tumour bed (elsewhere
in-breast tumour recurrence,
Table 2) which form the basis
for a corresponding patient
selection.

The importance of suitable
patient selection for a success-
ful application of partial breast
radiotherapy, is illustrated by
the results of the Christie Trial
[16] which is repeatedly cited
as an example of unsuitable
selection and ultimately an
unsuccessful historic attempt
of partial breast radiotherapy.
In this study, 800 patients were
randomised after a breast con-
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serving operation into either a
group with external beam ra-
diotherapy to the whole breast
or a group which received a
percutaneous radiotherapy to
the tumour bed with electrons
only. The unacceptably high
local recurrence rate in the
tumour bed-only arm was 25%.
According to today's know-
ledge, the inclusion criteria
were defined very generously
which meant that tumour sizes
of up to 4 cm, lobular invasive
histologies and tumour with
extensive intraductal compo-
nent (EIC) and/or lymph vessel
invasion were included.

If we consider a sub-group
analysis with ductal invasive
histologies only, virtually identi-
cal recurrence rates

(11 or 15%) occurred in both
arms, while the EIC (21%) and
lobular invasive histology (34 %)
resulted in significantly higher
recurrence rates for partial
breast radiation.

If patients with these risk fac-
tors are excluded, the same
local recurrent rates would be
expected from a partial breast
irradiation as from conventional
radiotherapy to the whole
breast, which is being exam-
ined in current studies.

Physical and

Technical Aspects

The miniature X-ray generator
INTRABEAM (Fig. 1a, b; [12])
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produces low-energy X-rays.
Electrons are accelerated with
a voltage of 30-50 kV and hit
the gold target at the end of
the 10-cm drift tube.

Here the low-energy Brems-
strahlung is released nearly
isotropically, similar to a point
source (Fig. 2). Due to the
sharp dose fall-off, minimal ra-
diation protection measures are
required and the treatment can
be carried out in unmodified
operation theatres. Depending
on the size of the resection
cavity, spherical applicators of
different size (1.5-5 cm in dia-
meter, Fig. 1 a) are available for
radiotherapy during the breast
conserving operation.
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Figure 1a,b

Figure 2
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After tumour excision, the
specimen and the tumour bed
are measured and the respec-
tive applicator inserted in the
tumour bed after careful hae-
mostasis. The mobilized breast
tissue adjacent to the tumour

bed is adapted to the applicator

surface with holding sutures.
For protection, the skin adja-
cent to the applicator neck is
undermined and everted

[19, 20, 21].

The treatment time depends
on the applicator size used and
the dose prescription and lasts
on average 20-50 minutes. For
a dose of 20 Gy at the applica-
tor surface, the physical dose
at a depth of 1 cm is approxi-
mately 6-7 Gy depending on
the applicator size, with the
dose gradient being more shal-
low for the larger applicators.
After IORT the applicator is re-
moved and the wound closed
as usual (Fig. 3).

The percutaneous fractionated
radiotherapy, which only fol-
lows for patients with defined
risk factors (see above), is
performed with a total dose of
46 Gy in daily doses of 2 Gy
starting around 5-6 weeks after
the operation.

Radiobiological Aspects
Low-energy X-rays have certain
physical and radiobiological
properties that distinguish
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them from other radiation
types, in particular a higher
relative biological effectiveness
(RBE) in comparison to high-
energy X-rays (Fig. 4).

While, on the one hand, the
physical dose gradient is very
steep, the RBE, on the other
hand, increases with decreas-
ing dose, i.e. with increasing
distance from the applicator.
This complexity is increased
further by the low dose rate
of the INTRABEAM radiation
allowing a certain amount of
repair in the normal tissue
during irradiation. Traditional
radiobiological model concepts
reach their limits in such situ-
ations so that new algorithms
became necessary to model
the biological effects of this
radiation [7,8].

The modelling of the normal
tissue toxicity results in the
expectation that the breast
wall thickness is sufficient to
reduce the dose to the lung be-
low the pneumonitis threshold.
Due to the protracted dose ap-
plication, a lower risk of fibrosis
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in the breast is also expected,
which agrees with the clinical
observations up till now with
an average follow-up observa-
tion period of approximately

2 years (maximally 5 years)
[13,14,15,24].

Regarding sterilisation of the
tumour cells, simply speak-
ing doses in the vicinity of the
applicator surface reach a level
(20 Gy physical single dose)
sufficient to sterilise macro-
scopic tumours, implying an
efficiency above that of a total
dose of 50-60 Gy of fraction-
ated radiotherapy.

With increasing distance from
the applicator surface, i.e. with
increasing depth into the breast
tissue, the dose, and therefore
the efficiency of the IORT, de-
creases below the efficiency of
the external beam radiotherapy
to the whole breast.

A spherical volume is sug-
gested where the IORT is
equivalent to a percutaneous
external beam radiotherapy
(sphere of equivalence).

The size of the spherical
volume depends on the size
of the applicator, the dose
prescription and the voltage
settings. The validity of this
hypothesis and of this novel
target volume concept is veri-
fied in the TARGIT study.
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Conclusion for the Practice
The intraoperative radiotherapy
(IORT) for breast canceris a
novel method for accelerated
partial breast irradiation (APBI).

In various studies (for instance
the TARGIT Trial) the equiva-
lence of this new, risk-adapted
approach is examined in com-
parison to the fractioned exter-
nal beam radiotherapy of the
whole breast. Because of the
complexity of the underlying
radiobiology and the physical
and technical aspects, the ap-
plication of IORT alone should
only be performed within clini-
cal studies until valid clinical
results are available [14].
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A Center of Leukemia
Treatment and Research

The Department of Internal
Medicine, Hematology and
Oncology of the University

of Minster Hospital is an
internationally leading leukemia
center. Not only ranges the
number of leukemia patients
treated on the top for Germany
and beyond, the broad
experiences are also based
upon Minster as a coordination
center of national and
international leukemia research
since 1978. We here address
AML as one of the most
aggressive human malignant
diseases and the typical acute
leukemia in adults.

Experience and Progress
in the Big Multicenter Trials
With Mnster as coordinator
the multicenter, treatment
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Progress In the
Treatment of
Acute Myeloid
Leukemia (AML)

optimization trials started in
1978 and were among the
first worldwide to provide

the data on the effects of
different drugs, dosages, and
sequences of chemotherapy
for AML (1). Successful
strategies like prolonged
maintenance (2,3) and double
induction (4-6) were created by
the German AML Cooperative
Group (AMLCG). Furthermore,
the indication and role of
particular approaches such

as autologous and allogeneic
stem cell transplantation (6,7),
growth factor support (8)

and priming of antileukemic
chemotherapy (9,10), and the
use of antiinfectious agents
(11) could be substantiated by
the AMLCG.

Steps of Improvement

in AML

Until the 1970s the median
survival in patients with AML
was less than five months
and all patients died within

2 years from diagnosis.

The introduction of potent
antileukemic substances like
the antimetabolite cytosine
arabinoside and the antracyc-
lines like daunorubicin (1) then
allowed bringing about half
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Leukemia

of the patients into complete
remission (CR), a status

with no residual leukemia
detectable.

The induction of CR, however,
proved as being only a
temporary success since all
patients not continuing with
chemotherapy in CR relapsed
with their leukemia. Only the
subsequent development

of post-remission therapy
gradually increased the rate
of permanent CR to 30 - 40%
equalling the true cure rate in
AML (3). The regimens used
by the AMLCG are shown in
Figure 1.

Heterogeneity of AML

and Risk Factors

With the increasing therapeutic
responses and cure rates it
became obvious that AML is

a heterogeneous disease with
successes varying by age and
cytogenetic groups. Thus, the
cure rate is as low as 10 -20%
in older patients of 60 years

or older (1,12) and approaches
50% in younger patients (6).
Highly predictive as well are
the genetic features expressed
by the cytogenetic groups with
favorable outcomes in patients
with translocations t(8;21)

and inv(16) affecting the core
binding factor (CBF leukemias).

In contrast, complex
karyotypes with multiple
chromosome abnormalities
are associated with very poor
outcomes (Figure 2). More
recently, the description of
mutations of special genes in
particular the nucleophosmin
(NPM1) gene and the FLT3
gene supplemented the risk
profile (Figure 3). As a general
finding, the genetic risk
profiles so far are not overruled
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TG=6-thioguanine, ARA-C=cytosine arabinoside, DNR=d
*in patients of 60+ years ARA-C 1 instead of 3g/m?

Induction Therapy

100mg/m? g 12hrs orally days 3-9
100mg/m?d contin. i.v. infus. days 1 and 2
100mg/m? q 12hrs 30 min i.v. infus. days 3-8
60mg/m?2 60 min i.v. infus. days 3,4,5

3g/m? (*) g 12hrs i.v. infus. over 3hrs days 1-3
10mg/m?d 60 min i.v. infus. days 3,4,5

Maintenance Therapy
100mg/m? g 12hrs s.c. days 1-5
45mg/m?/d60 min i.v. infus. days 3 and 4

ARA-C
T6

100mg/m? q 12hrs s.c. days 1-5
100mg/m? g 12hrs orally days 1-5

ARA-C
CTX

100mg/m? g 12hrs s.c. days 1-5
1g/m?i.v. day 3

aunorubicin, MITOX=mitoxantrone, CTX=cytoxan

Figure 1
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by variables of established
antileukemic treatment (13).

Novel Treatment Alternatives
for AML

Beyond their function as risk
factors the newly detected
genetic alterations are
increasingly used as
therapeutic targets (14-16).
Thus, a number of FLT3
inhibitors are currently tested
in randomized trials.

The most striking example of a
molecularly targeted treatment
is the use of all-trans-retinoic-
acid (ATRA) in the subclass

of AML with t(15;17) and the
resulting PML/RARa fusion
gene characterizing the acute
promyelocytic leukemia (APL)
where ATRA combined with
chemotherapy improved the
cure rates to 70-80%. Apart
from molecularly targeted
treatments the combination

of gemtuzumab ozogamizin
utilizes the AML typical CD33
as an immunologic target.

Progress in Stem Cell
Transplantation

New developments in
allogeneic stem cell
transplantation (SCT)

aim at circumventing the
chemotherapy resistance

in refractory AML by the
graft-versus-leukemia effect.
A recently demonstrated
reduction in the intensity of
conditioning regimens may
allow even older patients to
obtain allogeneic SCT from
related or unrelated donors (7).

Figure 4 shows the steps of
improvement in the relapse-
free survival according to the
sequence of multicenter trials
by the AMLCG since 1978.

A superior result is shown in
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the selected group of younger
patients undergoing allogeneic
stem cell transplantation.

Structures of Cooperation
against AML

Since the detection of new
biomarkers in AML has
markedly improved our
understanding of the disease
biology, cooperative structures
are essential to test the novel
therapeutic approaches in
the various AML subgroups.
A structure combining 60
hospitals, central diagnostics,
biostatistics, and experience
with the treatment of AML
since 30 years is represented
by the German AMLCG (1).

Recently, we joined forces with
another German multicenter
trials group into the Study
Alliance for Leukemia (SAL).
AMLCG and SAL are now

part of the AML Intergroup, a
network of all separate AML
study groups in Germany. The
cross-trial networking among
the groups is provided by a
general up-front randomization
and a common standard
treatment arm to which 10%
of all patients are allocated.
Within the frame of the
European LeukemiaNet

(ELN) the German AML
Intergroup serves as a model
of a European AML network
(17) (Figure 6). The shared
therapeutic standard and the
accumulated experience should
form the best basis to most
effectively developing and
validating the novel diagnostic
and treatment approaches in
AML today.
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Development of

New Endoprosthetics
for the Human Knee
with Natural Knee

Mechanics

The Natural Human Knee

Observations Made about the
Natural Human Knee

The knee joint, articulatio
genus, is the largest and most
complicated joint of the human
body.

It has two contact points
between the articular surface
of the thigh and the articular
surface of the lower leg (Fig. 1,
2, 3): The knee joint consists
of two joint compartments,

an inner (medial) and an outer
(lateral) compartment. In the
first compartment the medial
part of the articular surface of
the thigh (Fig. 3) contacts with
the medial part of the articular
surface of the lower leg; in

the second compartment this
contact takes place between
the corresponding lateral
articular surfaces.

When the knee is bent (starting
from a straightened position)
first the articular surface parts
of the lower leg (tibia) roll
against the corresponding
articular surface parts of

the thigh (femur). In this
movement the two contact
points between tibia and femur
move from front to back on the
articular surface of the tibia:

the tibia surface and the femur
surface roll against each other.
If the rolling continued, the
femur would simply “roll off"”
the tibia. This is prevented by
the fact that after a bending
angle of about 30° gliding is
the predominant movement so
that the contacts on the tibia
joint surface are stopped and
do not move any further.
When we are walking or
running the knee bends out of
a straightened position: but as
long as the foot has contact
with the ground (stance phase)
the bending never exceeds

an angle of 30°. After the foot
loses ground contact (swing
phase), the knee bends further
to about 60°.

It is only during the stance
phase that the knee is strained
by high compressive forces.

Interpretation of the Natural
Behaviour

During the stance phase the
low friction strain of the rolling
movement is taken advantage
of in the knee. The fact that
the contact points move on
the tibia causes the entire tibia
surface to be strained equally.
In the rolling movement the
tibia surface is strained by
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vertical forces, the shear
forces remain small. We can
thus conclude that the human
knee is optimized as far as
friction is concerned not only
by an excellent gliding fluent
(synovia) and extra smooth
surfaces, but also by the knee
movement mechanism itself,
which forces the articular
surfaces to roll against each
other when strained.

Morphological Curvature
Behaviour of the Joint
Surfaces within the Natural
Knee (private research about
the asymmetry of the lateral
and medial joint surfaces)
The contours parallel to

the functional level, which
correspond to the contact
traces of the femur on the
tibia, are convexly curved in
the lateral joint and concavely
curved in the medial joint.
The contours of the femoral
joint surfaces parallel to

the functional level, which
correspond to the contact
traces of the tibia on the femur,
are a close approximation to
circles, whose centres do
not fall together. The medial
contour is shifted anteriorly.

alae AL, Jeaie cya allie 1\ <2
(b) coilall dpndll alie o (a) 153l

Fig. 1: Bones of the knee joint,
femur (a) and tibia (b)

Fig. 2: Knee joint with remaining
joint capsule (a), patella (b) and Lig.
Patellae (c)
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The Sensoric Apparatus of
the Knee: Histomorphological
Findings in the Ligaments
The knee joint possesses a
large apparatus of ligaments,
which is a necessary
requirement for well-focussed
movements.

A comparison was made
between ligament structures
whose deformation depended
solely on the relative position
of tibia and femur (“connection
ligaments”) and ligament
structures whose deformation
depends on muscle power
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Fig. 3: Surgery location with femoral
condyle (a)
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(“power ligaments”). The
connection ligaments are:
cruciate ligaments, lateral
ligaments, tibial connections of
the menisci. Power ligaments
are: patella tendon, lig.
Meniscopatellare (Fig. 2).

The connection ligaments
contain significantly more
Ruffini corpuscles reacting

to shearing, while the power
ligaments contain practically
none.

Fast adapting Pacini corpuscles
exist in larger numbers only
within the cruciate ligaments.

The system of the connection
ligaments consists of a 6D-
sensor system for the relative
position of tibia and femur.
The cruciate ligaments are

a measurement system on
the functional level. Collateral
ligaments are a measurement
system for abduction and
adduction parallel to the
functional level. The tibial
connections of the menisci are
a measurement system for the
axial rotation.

Fig. 4: Design of the knee endopros-
thesis
a. titan-covered femoral condyle

As a total endoprosthesis
destroys parts of this sensor
system, this destruction
should be compensated for
by an automatic run within
the endoprosthesis and by a
mechanically stable allocation
for every flexion angle.

Structure of Conventional
Endoprostheses

The joint duct is laterally

and medially identical in the
function direction: The two
tibial articular surfaces as well
as the two femoral articular
surfaces show the same
curvature. The friction problem
is taken into consideration

FEATURING THE BEST OF GERMAN MEDICINE

b. tibia plateau with polyethylene plate.
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by the coupled gliding: the
femoral surfaces are high
gloss polished metal surfaces,
the tibial surfaces consist auf
softer polyethylene (Fig. 4, 10).
However, there are no
constructive guidelines for a
reconstruction of the beneficial
rolling and gliding behaviour of
the natural knee.

One precondition is the
construction of a friction-fitted
transmission system with
automatic run, which forces
the knee to roll initially (up to
about 30°) and than to glide,

if the joint surfaces are held

in contact by a compressive
force. Other preconditions are
mechanically stable settings of
the degrees of freedom of axial
rotation and abduction in each
flexion position.

LY. KNIEGELENK

Fig. 5: Lateral MRT image: The incon-
gruent articular surfaces are clearly
visible.

6ol Y LU MRT dsla 5y 5em 1 0 JSaI
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Implementing the

Constructive Requirements

of an Endoprosthesis

¢ The medial and the lateral
joint surfaces of the thigh
have the same curvature
radius in the function
direction. But the centre
points (axes) of the articular
surfaces are moved a few
millimetres forward.

 The tibial joint surfaces
have different curvatures:
the medial joint surface is
concavely curved (as is the
case with conventional joints)
while the lateral surface
shows a concave curvature.

Mechanics of the New Knee
Endoprosthesis AEQUOS G1
Due to the fact that in
conventional endoprostheses
the medial and the lateral
joint surfaces show identical
curvature in the function
direction, the tibia can only

Tl a2 Ll Zad 2 <2
Ustueall Ll lol) 38,0 Lnin relauad

Fig. 6: Lateral x-ray: Articular surfaces
in the knee endoprosthesis.
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glide around the femur here. LS, dyaiall agalall Jac oyl
Consqugntly thg joint contact AEQUOS G1 ssall
on the tibia remains almost ol Ll - i
locally firm. S d P
8 Wil Liuad yelay (gualasll
LY Lbatall 7 gl IS
m sl Eayls s L3l Lutn
GYRYL has Cgnlall o o8, il

The fact that the new knee
endoprostheses show different
curvatures of the articular
surfaces, however, forces both

contact points in the medial LAadllalie Joa
and in the lateral part of the o deadall ulas pla JGlL
joint to depend on the angle .‘1 - e LLL:. LdL: S o gl

of bending. The curvatures

and the altered position of the
femoral centre points are now
optimized in a way that in small
knee movements (0°-30°) this
dependence on the bending
angle is identical to a rolling
down of the joint surfaces in
most parts (Fig. 5, 6)
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In comparison to conventional
knee endoprostheses, here
only the surface curvature

of the joint parts is changed.
Other constructive parts such
as the fixation of artificial

joint surfaces on the bone
structures remain unchanged.

Implantation Procedure
AEQUOS G1 is the first
knee endoprosthesis (knee-
surface-replacement), which
moves just like the human

Lds Jeasall cLaasYl
knee. All surgical steps are ) ) . . i
closely defined (Fig. 7-10). o Jeatall 2 ¥ el ¥l Lot
The endoprosthesis can be Fig. 8: All four cuts are made with an ol Q—.‘J\}I olaall Jae a3:A J< Jatall Latiall 7 shaully el
cemented or not. The size incision block. ol Juis o
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definition and adjustment of
the femoral incision blocks
offer optimal security when

the incisions are made. All four
cuts are guided by the incision
block. The rectangular incisions
at the tibia without a slope
simplify the surgery procedure
as this is integrated in the tibia
joint surfaces of the prosthesis.
The implanted prosthesis
makes it possible to adjust the
axes of the tibia implant.

Prof. Dr. Jochen Fanghénel (MD)
Prof. Dr. Tomasz Gedrange (MD)
Policlinic for Orthodontics,
Preventive Dentistry and
Paediatric Dentistry

Centre for Dentistry and
Orthodontics of the Ernst-Moritz-
Arndt University, Greifswald
gedrange@uni-greifswald.de
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Prof. Dr. Dietmar Kubein-
Meesenburg (MD)

Prof. Dr. Hans Négerl (PhD)
Department for Orthodontics
Centre for Dentistry and
Orthodontics of the

Georg-August University, Gottingen
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CANCER HOSPITAL

SANAFONTIS

personalized anti-tumour therapies,
including new cancer drugs

customized complementary therapies,
e.g. pain therapy, Traditional Chinese
Medicine

PET/CT for optimum cancer diagnosis
customized health checks

tumor and reconstructive surgery
international multilingual medical team

set in beautiful surroundings on the edge
of the Black Forest

Cancer Hospital SanaFontis Info

An den Heilquellen 2
79111 Freiburg/Germany

Medical Information Service:
Phone: +49 761/888 59-5874
Fax:  +49 761/888 59-5878
medinfo@sanafontis.com
www.sanafontis.com
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The Saarland

Culture, Leisure and

Tourism

Welcome to the smallest of
the German federal states in
the sunny southwest corner of
the country. Everywhere you
can see gently rolling hills and
forests, which finally move
down to the wide valley of the
river Saar. From east to west
the Saarland measures 90
kilometres and 60 kilometres
from north to south. Over one
third of the area is covered

by a beautiful mixed forest,
although the Saarland was
marked by he coal and steel
industry over the last centu-

ries. Today, you can find here
the most wonderful bike and
hiking trails and the relicts of
the Saarland’s past as a steel
country have been declared
world cultural heritage. An-
other speciality of the region
is its closeness to France and
Luxemburg. The people in the
Saarland are very close to their
neighbours and this you can
also see, feel and taste in its
gastronomy and hospitality.

The capital of the region,
Saarbriicken (180,000 inhabit-
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ants) is not only the political
but also the economic and
cultural centre of the Saarland.
Saarbriicken is a lively city full
of hospitality. The best way to
experience this is with a cup
of fresh coffee in one of the
numerous street cafes at the
baroque St. John's Market.
Those who love barogue archi-
tecture will also enjoy a visit to
the castle of Saarbrlcken and
its surrounding buildings. The
baroque ensemble is complet-
ed by the Ludwig's Square and
the Ludwig's Church.
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Volklinger Steel Works

For a very long time, the city at
the river Saar was one of the
major steel producing places in
the region. After the serious
steel crisis the furnaces

were shut down in 1986. The
furnace ensemble, which is
unique in the entire world,
could be saved from tearing
down. In 1994 the UNESCO
declared it world cultural herit-
age. The enormous skyline of
the steelworks, the history of
iron and steel to be seen in the
“Ferrodrom”, the compressor
hall with its massive machines,
all this is a great background
for art and cultural events.
Exhibitions and concerts take
place here.
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Saarlouis AT gall
The city of Saarlouis was
founded in 1680 by the Sun aasdyly

King Louis XIV as a French
fortification at the river Saar —
hence the name Saarlouis. The
Prussians further expanded
the city after 1815. Today the
GroRer Markt (Great Market)

is the centre of the city and of
the picturesque old town with
its many restaurants and street
cafes.
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Bostalsee (Bostal lake)

The largest leisure lake in
southern Germany is located
in the north-eastern part of the
Saarland in the natural park
Saar-HunsrUck: the Bostal lake.
With its surface covering 120
hectares it is perfect for every
kind of water sport. Further-
more many events take place
here in the summer months.
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St. Wendel

The fruit market with its beauti-
ful old town houses from the
18th and 19th centuries is a

highlight of this town as well Bagae olilue
as the basilica St. Wendalinus

iltin the | hi .Th .
built in the late Gothic era e i il

city hall is located in the former
castle of the Duchess Louise.
Over the last years St. Wendel
has become well known and

popular especially through its .. . e .
. . A aall K e awlsll
many great sportive and leisure RS =

events. There is a golf course ol usiallaigd il dws
as well as one of Europe’s poll aa g Baiall b gall 4l
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Schlossberg Caves, Homburg
Below the ruins of the Hohen-
burg castle in Homburg on

the mountain Schlossberg

are Europe'’s largest new red
sandstone caves. Hidden
walkways lead the visitors to
impressive domes, which are
especially attractive due to the
red, yellow or mixed colouring
of the sandstone. The new red
sandstone, which forms the
mountain range above the city
of Homburg dates back

250 million years.
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European Culture Park
Bliesbruck-Reinheim

In this archaeological park,
which even crosses the border
between Germany and France,
visitors can see a reconstruct-
ed cairn of a Celtic princess
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as well as excavations of a
gallo-roman town with the
reconstructed water system of
an antique spa.

Ottweiler

Only the tower of the city wall
dating back to the 15th cen-
tury has remained standing.
The historic city centre shows
wonderful buildings from the
Middle Ages, from Renais-
sance and late Baroque. In the
neighbouring village of Firth
the largest oil mill of the Saar-
land can be found.

Wolf Park Merzig

About 20 wolfs live comfort-
ably in this large park, taken
care of by the scientist Werner
Freund, who studies them.
Two elevated platforms are
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perfect for observing the wolf
pack in its natural habitat.

Garden of the Senses, Merzig
Garden of sounds, garden of
seasons, water garden, rose
garden — all these are part of
the Garden of the Senses in
Merzig. Other gardens of the
project “Garden without
Limits” can be found all over
the Saarland and in the neigh-
bouring France.

Visitor Centre Villeroy und
Boch, Mettlach

The old Benedictine Abbey
was turned into a porcelain fac-
tory of Villeroy und Boch back
in the 19th century. Production
and administration depart-
ments are located here as well
as the visitor centre and the
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MANDARIN ORIENTAL
MUNICH

SM

It would be a pleasure for us
to welcome you i1n our hotel.

Mandarin Oriental, Munich
Neuturmstraf3e 1
80331 Munich, Germany
Phone.: +49 (0)89-29 09 80
Fax: +49 (0)89-22 25 39
E-Mail: momuc-reservations@mohg.com

www.mandarinoriental.com
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ceramic museum. Visitors can
buy porcelain at cheaper prices
here.

Villa Borg, Perl-Borg
Everywhere in the Saarland

traces from its Roman past can #

be found. In the town of Perl-
Borg archaeologists have exca-
vated the remains of an estate
from the third century AD and
have reconstructed every detail
of it. In the Roman tavern visi-
tors can enjoy original Roman
meals.

Roman Villa in Perl-Nennig
In the town of Nennig the
probably most luxurious villa
of Roman times at the river
Mosel was built. Today, only
the large mosaic floor measur-
ing 15 times 10 metres is left
from the original building — it's
the largest and best preserved
mosaic floor north of the Alps
and it shows various motives
from the life of a Roman
gladiator.

Wine Culture at the Mosel
The Saarland wine does not
grow at the river Saar but in a
relatively small region at the
upper Mosel. Eleven private
winegrowers run well estab-
lished family businesses there
producing excellent wines. On
the weekends between April
and October the winegrowers
open there doors for th the
"Saarland Wine Summer.”
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The Saar Loop

In the south of the Saarland
the river Saar flows evenly and
broadly towards its debouchure
into the river Mosel. Close to
the town of Mettlach it then
flows around a mountain and
thus creates one of the most
impressive river loops in Ger-
many. Visitors have the best
view on it from the Cloef, a
rock above the Saar loop.

Info

© Tourismus Zentrale Saarland,
www.tourismus.saarland.de
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Department of Ophthalmology
Klinikum rechts der Isar, TUM

Healthy and youthful Retina Prof. Lohmann examining a patient Cataract (White Water)

Precise diagnostics, modern technology,
customed therapies, personal commitment,
innovation, research and science facilitate our
wish to help our patients in every way and give
them an optimal medical care.

We are specialists for all kinds of eye disease:

»  Cataract (White Water)
Lasik

Diabetic Retinopathy
Corneal Transplants
Glaucoma

Retinal Detachment
Tear Duct Diseases

Contact us:

Dept. of Ophthalmology
Klinikum rechts der Isar, TUM
Ismaninger Str. 22

81675 Munich, Germany

*  Orthoptics Phone: +49 89 41 40 - 23 20
*  Special Lens Implantation Fax: +49894140-48 58
*  Age-related Macular degeneration Email: augenklinik@lrz.tum.de
* Paedriatic and Neuroophthalmology www.augenklinik.med.tum.de

We cannot make our dream of making the blind see come true for
everyone. But we have the possibility of preserving, protecting and
improving eyesight.

We emphasize our features
on services and specialized
doctors and nursing staff
for a maximum guarantee
of medical care.
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Interview with

Mr. Markus

Braun,

Chairman of the
German Healthcare
Export Group

Which companies are
organized in GHE (German
Healthcare Export) and

what are the most important
business fields?

Right now our association

has 49 member firms, which
mostly come from the field of
"“classical” medical technolo-
gy. However, there are also
member firms from the fields
of diagnostics, IT, communica-
tion and other sectors. As we
cover a very broad range on the
health market with our mem-
ber firms, we have decided to
use the term “healthcare” in
our name.

Our members include firms like
Siemens Healthcare, B. Braun
and Drager, but also medium-
sized companies such as seca,
Meiko or Tunstall. They all

ers in their line of business.

share their role as global play-
ers on the market with a heavy
focus on export. Many of our
member firms are market lead-

How can the members bene-
fit from GHE?

The exchange of knowledge
and experience among the
member firms is GHE's top
priority. We create the frame-
work for all companies to

talk freely about subjects like
markets abroad, market entry
and business presence. This
exchange mainly takes place
during our internal meetings
three times per year. Other
meeting points are our mem-
ber areas on the internet as
well as — very important —
direct contacts with the firms.
This reflects the strength of
our network. We provide the
members with up-to-date infor-
mation regarding the export of
medical technology and organ-
ize seminars about this subject
(e.g. Medical Techno-logy in
Mexico on April 10th, 2008 in
Stuttgart). Moreover, we organ-
ize joint stands at the most
important international health-
care fairs such as the Medica
and the Arab Health. Often

gt slSLf

U9l pusSsla sl
dailal¥ de ganall yuad,
daaall Glaadl jusail

oo HUol Buan gl ! e yanall
Bual3 ol Skl ot 1)
Ll olegdge Jon L
Uil m el 3l e
piz Jlee ¥l alaal 5 Sl )
155 L8, Lll Lo glaall Juls
s Talalall e lelaia ¥ JMa
il plall 5 ol 535 33
Y UMA e Lyl Geliael
eIl g8 danl SV,

ellig slac ¥l Hule 5, 5Ll
i€y ik 555 gue S
closlaall 2l Geliacl 5y
palaisy Llall Lnmill ppaas Jola
) oless sall sia Joa el gunll
il clanall 3 Lol Ll
Ol Ve JJL:J‘,L'“:. & bl

b i I3 e ISV Yo A
Tmaall LUl G2 ,Las alins
WL cla Spare o Zulgal
£ C):\SJ\-f“-t” oo, 0SS Lo
il e Liaaligs (o
el Lia Lo gl

ALY Ao ganall Jugal aly iuS
¢GHE Lyaall dyliadl pyuuall
Sl s 5l slne VI by ¥

Lol s oL V1 by
Tudalal slelaial b 3, Luall

o danluall oS il oala
Lliadl il dlalY) de ganall
Sdaaall

“dsanl Jasdl Jsia jiSI ga Lay
T ys £4 Liunan sl Y1
S 213 0SS Lo Bule o Al
A walssll Lpbll Lol Jia
Sl yall o vae dlia lia oo
il & L gall Jsda (o
YLtV (T ol plaall oSS
o i LS aLus¥l 3L,
Soeall B gouly (0 sl
Sle ¢S5 o Byps el bl
AECHRASUNREY ¢ SRRTEREWTY
T Jio slitel Ul yo Sk
098l @ danall HUall (uiaw
Ao g ol pall el 5 30
o 15Sese (S Jia paall
oal50ls gaaal paliy . s 55
39Sl o Bl G gl 3

Sro a3y paaaill e LI
bsha 5 80l aa Uik pe

A Oseshy Al Jandl

(o elae¥) siiieny S

bt psail dulal¥l de ganall
¢GHE duaall

Jols Slasls ¥l Ea3 (o suing
slael s wloglaally ol yall



Interview

delegation trips are part of our
program — this spring we travel
to Saudi Arabia, for example.

How is GHE financed?

There are no member fees for
GHE. However, we do charge
member fees for the participa-
tion in our internal meetings.
Additionally, all members
share the financing of our joint
fair stands. Brochures, flyers
and our web page also create
costs. And all joint activities are
paid for jointly. But our mem-
bers see: for every Euro they
pay, they directly get a useful
service in return; there is no
lump sum payment involved.
The volunteer work our mem-
bers provide for the community
is also a very important point.
Be it work in the management
board or as a support for cer-
tain countries, these activities
for the community are not
remunerated. This makes our
organization so efficient.

How can customers benefit
from GHE?

GHE represents almost the
entire product range of medical
technology. Companies from
all areas and fields are among
our members. Or, let's put it
differently: We are capable of
providing the entire equipment
for a hospital. Therefore, we
are a competent contact for
interested persons, institutions
and companies in the entire
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field of healthcare. We channel
requests and establish con-
tacts to the right companies.

How do the German member
firms support each other?
The GHE members exchange
information that comes directly
from their daily business: How
can we organize the market
entry in region x? Which dealer
can you recommend in country
y? Which permits do you need
to achieve for country z? This
is information that no other
institution can provide in this
form. Moreover, different joint
projects are created frequently,
where one GHE member
includes and invites other
members to participate.

What does one of these
current joint projects look
like, e.g. in the Arab region?
One good example is the
Hospital 57357, a paediatric
hospital for cancer patients,
which was opened in Cairo

in summer 2007. Siemens
Healthcare was the main
organizing partner here, but

it also needed supplies from
other companies. In order to
provide the full equipment for
the hospital, Siemens cooper-
ated with member firms of
the German Healthcare Export
Group.
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Which role does the Arab
Health play for GHE?

The Arab Health is one of the
largest and best-known special
fairs in the Arab region. It has
become more and more im-
portant especially over the last
few years. For our members
the Arab Health is the second
most important international
fair after the Medica. That is
why we took part in the fair
again this year with a joint
stand. Reactions were very
positive. This also confirms our
intention to come back next
year.

Which expectations and
special requirements does
the professional public have
from German companies?
Medical technology “made

in Germany” has a very good
reputation in the Arab region.
Professionals appreciate the
reliability of the German pro-
ducers and their ability to de-
velop complex products of high
quality and to react flexibly to
the customers’ wishes at the
same time. But only products
with an optimal cost-benefit-
ratio can be successful in the
long run. One positive point

is the presence directly in the
Arab region.

It is naturally expected that for-
eign companies respectfully ac-
cept the cultural and economic
situation and conditions. And

it is appreciated if foreigners
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do not get involved in political
affairs.

Globally and specifically also
in the Arab region medical
technology is one of the
largest growth markets.
Which opportunities does
GHE see here for itself and
for German companies?
German medical technology
achieves a large part of its
sales abroad, 60 percent last
year. Our member firms, which
focus strongly on export, even
achieved over 80 percent of
their sales abroad. Export sales
rose by 11 percent last year.
The largest sales markets are
the industrialized countries.
But we also see high growth
rates in India, China, Malaysia
and South America. Also the
Arab region is still of major
importance. The population is
growing and life expectancy

is increasing. Therefore, the
countries of the MENA region
are working on an extension of
their healthcare system. The
number of private clinics is
growing. Of course you have to
look at each country individu-
ally, but on the whole we can
assume that German providers
of medical technology have
good opportunities worldwide.
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Planning

Following the
EU Guidelines



www.hospitalplanning.eu

We design
the future

% hospital/practice certification according to
EU/ISO standards and/or KTQ certification

% planning and development of hospitals,
health centres and medical practices

% hospital furnishings and
infrastructure

% CT and MRI diagnosis equipment

% operating rooms and furnishings

% management structure, medical structure
% information design, interior design

% hospital and practice marketing

% presentation and appearance in public
(public relations)

% internal presentation and appearance
(human relations)

% development of the corporate identity (Cl)

% website optimization, screen design

Hospital
Engineering
made In
Germany

Hospital
Planning
Alliance

Berlin  Munich
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