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More information: www.adac.de/ambulance.
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Editor's Note

Dear Reader,

During the last few years
medicine has developed to
become one of the leading
growth sectors. Whereas in
the last few months many
export-oriented economic
sectors had to contend

with great difficulties, the
international, i.e. cross-country
patient tourism has made
substantial progress within the
same period of time.

Specialists are convinced that
this trend will continue, as
more and more people can
afford high-quality western
medicine. At the same time,
many people seek medical
care in countries in which the
range of medical services is
considerably less expensive
than at home.

Germany has much to
contribute on the way to global
medicine. German medicine
is held in high repute on an
international scale and is
extremely competitive due to
its moderate price structure.
With more than 2,000
modern clinics, best-educated
physicians, experienced
nursing staff and diversified
rehabilitation facilities, the
country exhibits a first-

class medical infrastructure.
At present about 80,000
foreign patients are treated

in Germany annually - with
upward tendency.
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The German Medical Journal
and the German Medical
Online Portal offer important
decision-making and
orientation support for people
who would like to receive
medical care in Germany. The
journal provides information
on German medicine through
medical-scientific articles; the
portal provides comprehensive
information on German
clinics, physicians and service
providers. And what is unique:
the journal is digitally linked to
the portal.

Enjoy your
German Medical Journal!

Visit the German Medical
Journal at the Healthcare Travel
Exhibition in Dubai,

on 15th17-th November, 2009,
in the Al Bustan Rotana Hotel,
German Pavilion.

Professor Dr. Hans Fritz
Editorial Board
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The German Pavilion
at the

Healthcare Travel
Exhibition 2009

Germany presented itself at EEE——
the Healthcare Travel in Dubai B _ =
under the motto “Germany

— your health in good hands”.
12 participants, among them
renowned university hospitals, | e !
got together at a joint stand . | : Vour Health
and claimed the floor for their g : in good Hans
contributions at the subse- : -
quent, internationally attended

congress. The German Medical [EESEes 132 i

Journal took care of the organi- - fpo s - i

sation and the stand design. [ " [P —-“1_ (ierr ~ny: d -
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Travelling abroad for medical
treatment is one of today's
biggest trends. The Healthcare
Travel sector is growing world-
wide at 15-20 percent annually.
Besides Germany, exhibitors
from Malaysia, India, Thailand,
Iran, Egypt, Lebanon, Cyprus
were present at the 3rd Health-
care Travel Exhibition.

: ! . '_'l'hurﬂitr]fm
,__. > .pﬂ'li{fmilﬁ. l andsy Fm H'!
e '1f3ﬂ.. e 1

I : w N







University Medical
Center
Hamburg-Eppendorf

Most modern hospital in Europe

The University Medical Center Hamburg-Eppendorf is the larg-
est hospital in Hamburg, Germany, incorporating 14 centers
with 80 departments and more than 1,000 hospital beds.

Each year, the medical center treats more than 50,000 in-pa-
tients, 250,000 out-patients and 50,000 emergency patients.

Founded in 1884, the UKE has opened its ultramodern new
building in January 2009 and thus combines tradition with
state-of- the-art technology. We are currently the most modern
hospital in Europe.

One of the cornerstones of the UKE mission is to continue
developing novel and improved diagnostic methods and proce-
dures for disease management, in particular for complex and
rare medical problems. Being a university hospital, we combine
research, science & education with medical treatment. This
combination is the basis of our success.

The UKE offers a wide spectrum of treatment options for pa-
tients. The range of medical care extends from general diag-
nostic services to highly specialised and complex treatments,
necessary for more uncommon diseases. The UKE is the only
hospital in this region that can carry out many of these therapies
and complicated surgical procedures, especially in the fields

of cancer, transplantations, heart diseases, systemic children’s
diseases as well as many further categories and sub-speciali-
ties. The UKE also has the world-leading clinical department for
prostate cancer.
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Hamburg-Eppendorf

UKE International Office -
Patients

The hospital’s medical treatment, science and research have
an excellent international reputation. As a result, international
patients have been coming from all over the world for medical
treatment by the University Medical Center Hamburg-
Eppendorf’s renowned specia-lists, professors and doctors.

We treat about 1,000 patients from abroad per annum. About
50% of them come from Arabic countries. Every aspect of a
patient’s stay, starting from the first contact up to finishing a
treatment with a final talk to the professor, is accompanied by
the dedicated team of the International Office of the UKE, which
is a specialised department, taking care of all administrative

and organisational issues before, during and after a patient’s
stay, paying special attention to his or her personal, cultural and
travel-related needs.
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Among other things, we offer
a 24-hour interpreter service,

a driver service, assistance in
finding suitable accommoda-
tion for the patient’s family, etc.

We also have an Interna-

tional Ward that is comfortably
equipped for and tailored to the
needs of patients from abroad.
Services here include a prayer
room, Arabic food, Arabic TV &
newspapers and many more.

UKE International Office -
Guest Doctors

The International Office also
deals with all administrative
issues concerning guest doc-
tors, guest scientists and guest
students from abroad who plan
to work in a clinical department
of the UKE.

There are various possibilities
of working and collaborating for
guests from foreign countries
ranging from a few weeks of
internship up to several years
to achieve specialisation in a
specific medical field («Fach-
arzt»).

For further information please
visit our multilingual website
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or contact us via e-mail or
telephone:

Phone: +49 40 7410 5 1690
Fax: +49 40 7410 5 1691
E-mail: patients@uke.de
Website: www.uke-io.de

University Medical Center I
Hamburg-Eppendorf
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centrovital

Where health is at home.

HEALTH

centrovital —
Where health is at home

As an old saying goes, Berlin is worth a visit, which today is
more apt than ever. The city with its eventful past and exciting
present entices with its cultural variety, impressing shopping
opportunities and international flair. In addition to arts, culture,
shopping and history, Berlin attracts its visitors with a wide
range of therapy, prevention and wellness services.

centrovital is Germany’s first Medical Therapeutic Health Centre
which combines health care with the comfort of a 4-star hotel.
"Our motto is relaxing with style and enjoying healthy"” the
Managing Director Karmen Savor says. Health prevention,
rehabilitation and wellness is a recurrent theme throughout the
hotel, from its allergy-friendly rooms and light life-enhancing
cuisine all the way to the combination of conventional, natural
and alternative medicines.
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Health Centre

In addition to cardiologic and
orthopaedic check-ups, the
Health Centre offers pro-
grammes to lose weight,

physical therapy, dietary advice,

cookery courses, acupunc-
ture, naturopathy, alternative
medicine as well as preventive
therapy.

Hotel and SPA

The elegant hotel with its old
brick masonry is connected to
the Health Centre via a glass
bridge. Stylish ambience,
excellent service, cuisine
adapted to Arabian needs and
the impressive thermal land-
scape at centrovital fulfil even
the highest demands.

The 158 rooms and suites
designed with love invite you
to relax; the huge wellness
area with a 256-m-pool, exer-
cise pool, event showers, six
saunas, beauty lounge and
hairdresser let your body, mind
and soul relax. In the beauty
lounge you can expect classic
beauty treatments, event mas-
sages and beauty rituals from
all over the world. With mod-
ern training equipment, more
than 80 fitness courses and
personal training programmes,
the Fitness Centre exhibits
everything that makes you fit,
healthy, slim and beautiful.
The gourmet kitchen attaches
special significance to fresh-
ness, variety and taste.
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a trip to Germany's fascinating Dolael il Ll

capital city with a stay at this
extraordinary establishment!

Entrust your health to
experts!

centrovital

Neuendorfer Stralke 25
13585 Berlin, Germany
Phone: +49/ 30/ 818 75-147
Fax: + 49/ 30/ 818 75-119
www.centrovital-berlin.de
info@centrovital-berlin.de
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Heart Surgery
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Dr. Hendrik Ruge
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Dr. Markus Krane

Prof. Dr. Robert Bauernschmitt
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Summary

Background: There is an
increasing number of patients
suffering from strongly symp-
tomatic aortic stenosis whose
operative risk is unacceptably
high due to their high age and
significant concomitant
diseases. Catheter-based
methods of aortic valve implan-
tation are a new therapeutic
option for these patients.

Methods: From June 2007 to
July 2009, 266 patients were
treated with the new methods
of catheter-based aortic valve
implantation at the German
Cardiac Centre Munich. During
this procedure, a valve mount-
ed on a stent frame is folded
up to catheter diameter, moved
into aorta position while transil-
luminated and unfolded.

Results: In case of the high-
risk patients treated here, the
30-day-lethality was 11.8%.
The most frequent postop-
erative complications were an
AV-block °lll with the neces-
sity of a pacemaker implanta-
tion (46/266, 17%), vascular
complications (39/266, 15%)
and cerebrovascular incidents
(16/266, 6%). Six months
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after the surgery, a significant
clinical improvement of the pa-
tients became evident at good
haemodynamics of the new
prostheses.

Conclusions: The technical
feasibility of the new methods
of catheter-based aortic valve
implantation could be dem-
onstrated at several centres
worldwide. Based on the
results of the short and long-
term randomised and observa-
tion studies, the indications for
this procedure will have to be
narrowed down further. The
clinical improvement of the
patients previously considered
as inoperable is remarkable.
Thus, the goal has to be to
offer the individual patients the
procedure involving the low-
est-possible risk and the best
long-term success.

Clinical Core Statements:

e For an increasing number
of patients suffering from
severe aortic stenosis, the
risk of a surgical aortic valve
replacement is unacceptably
high due to their high age
and significant concomitant
diseases.

¢ A new curative therapeutic
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Heart Surgery

Table 1: Preoperative patient charac-
teristics

approach for this group of
patients is the catheter-based
aortic valve implantation.
During this procedure, the
aortic valve prosthesis folded
up to catheter diameter is
moved into aorta position
while transilluminated and
unfolded. The catheter valve
can be implanted transarteri-
ally, usually above the inguinal
region or the cardiac apex.
The technical feasibility has
already been demonstrated at
several centres worldwide.
The future significance of this
new therapeutic procedure
will depend on the results of
the randomised and observa-
tion studies on larger groups.

Introduction

The calcific aortic stenosis is
the most frequent acquired
valvular disease in Western
countries; its prevalence in-
creases along with the increas-
ing age of the patients. The
treatment of choice in case

of severe symptomatic aortic
stenosis is the surgical aortic
valve replacement (1). The
therapeutic benefit concern-
ing symptom-freeness and
survival is well-documented (1).
In a rapidly aging population,
however, there is an increasing
number of patients suffering
from severe aortic stenosis
whose risk of a cardiac surgical
intervention is unacceptably
high due to their high age and
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Total number of patients
Average age upon surgery

Proportion of female patients

Average mortality risk (logistic EuroScore,

WWW.euroscore.org)

n=266

81+7 years
n=162 (61%)
21+13%

Aortic valve opening surface 0.64+0.18cm?
Maximum gradient via the aortic valve 78+25mmHg
Average gradient via the aortic valve 49+17mmHg

Coronary heart disease
Status post PTCA/stent
Status post bypass surgery

Pulmonary hypertonia (systolic pulmonary
arterial blood pressure > 60mmHg)

n=142 (53%)
n=59 (22%)
n=39 (15%)

COPD n=55 (21%)
Renal insufficiency (creatinine > 1.5mg/dl) n=53 (20%)

Status post cardiac surgery
Bypass surgery
Valve surgery
Combined/Other

Status post apoplexy

significant concomitant diseas-
es. Up to 60% of the patients
suffering from severe aortic
stenosis are not admitted to
surgical valve replacement
under conservative treatment,
in spite of severe complaints
and a bad prognosis (2).

In order to able to offer these
patients an adequate treatment
with acceptable risk, minimally
invasive catheter-based
methods of aortic valve implan-
tation have been developed in
the last few years. During this
procedure, a valve mounted on
a stent frame is folded up to
catheter diameter, moved into
aorta position while transillumi-
nated and unfolded. As the
native aortic valve remains in
situ, this procedure is referred
to as catheter-based aortic
valve implantation, as opposed
to the surgical aortic valve

n=49 (18%)
n=35 (13%)
n=8 (3%)
n=2 (2%)

)

n=29 (11%
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Heart Surgery

Fig. 1: top, v.l.: Edwards Sapien
prosthesis, transapical positioning,
transfemoral positioning (with the
approval of the company Edwards
Lifesciences)

bottom left: Puncture of the femoral
artery, right: Dilatation of an Edwards
Sapien prosthesis by means of a
balloon

replacement, in which the
native aortic valve is excised.
The surgical intervention is
performed on the beating heart
without using a heart-lung
machine and on some patients
it can even be carried out with-
out endotracheal anaesthesia.
This shall avoid the complica-
tions regarded as the reason
for operative risks in case of
multimorbid, advanced-aged
patients: the large surgical
trauma during sternotomy, the
consequences of extracorpore-
al circulation and the extensive
anaesthesia and postoperative
respiration period.

This work presents the experi-
ences at the German Cardiac
Centre Munich concerning the
various methods of catheter-
based aortic valve implantation.

Methods

Patients

Between June 2007 and July
2009, 266 patients underwent
a catheter-based aortic valve
implantation at the German
Cardiac Centre Munich. These
patients exhibited either a con-
traindication for conventional
surgery, such as e.g. severe,
extensive sclerosis of the as-
cending aorta or an especially
high age with severe concomi-
tant diseases (Table 1).

Prostheses
At present, two types of
prostheses are available for
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the catheter-based aortic valve
implantation, which received
the CE certification in 2007
(Fig. 1, 2). The Edwards Sapien
prosthesis (Edwards Lifesci-
ences, Irvine, California) is

a bovine pericardial valve
mounted on a steel stent. It

is unfolded via balloon dilata-
tion. During the positioning

of this prosthesis, it has to be
especially ensured that it is
not implanted too high, as the
coronary flow may otherwise
be affected. The introducer
catheter, on which the folded
prosthesis is moved into aorta
position (22-24 french, depend-
ing on the size of the prosthe-
sis), can be inflected during
the retrograde transfemoral
implantation so that the aortic
arch can be passed through
more easily. The Edwards
Sapien prosthesis is available
for transarterial and transapical
implantations. In case of the
CoreValve prosthesis (Core-
Valve, Irvine, California), a pig
pericardial valve is sewn into

a calyx-shaped nitinol stent,
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whose distal, broader end al-
lows for additional anchoring
in the ascending aorta. Due to
the characteristics of nitinol,
the prosthesis unfolds on its
own during the release and is
not unfolded by a balloon, in
contrast to the Edwards Sa-
pien prosthesis. The coronary
perfusion is not affected by
the grid system of the pros-
thesis. The introducer catheter
of the CoreValve prosthesis

is 18 french in diameter. The
CoreValve prosthesis as well
is available for transarterial and
soon for transapical implanta-
tions. So far, both prostheses
are available in two sizes.

Preoperative Evaluation

In addition to the regular
examinations prior to the aortic
valve replacement, a computer
tomography of the thorax, the
abdomen and the pelvis is con-
ducted in patients intended for
catheter-based valve implan-
tation. The exact size of the
aortic valve ring can be deter-
mined from this data in order
to be able to select the most
suitable type of prosthesis and
the correct prosthesis size.
Furthermore, the arterial ves-
sels are assessed with regard
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to diameter, path, calcification,
stenoses and previous inter-
ventions in order to plan the
best-possible approach path
for the patient (Fig. 3). This
information is supplemented
by an additional transthoracic
or transoesophageal echocar-
diogram.

Approaches

The catheter-based aortic valve
implantation can be performed
via several approach paths (Fig.
3), which are all used at our
clinic.

1. Transarterial, retrograde
catheter valve implantation
Transfemoral catheter valve
implantation (n=185)

The transfemoral approach was
performed either via percuta-
neous puncture (n=120) and
subsequent closure by means
of an arterial closure system

or via surgical exposure of one
of the femoral arteries (n=65).
This approach is limited by the
anatomy of the inguinal vessels
and the aorta. A lumen diame-
ter of the peripheral artery of at
least 6.5mm is required for the
CoreValve system and at least
7mm for the Edwards Sapien
system. Contraindications for
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Fig. 3: Computer tomography of the
aorta with illustration of the possible
approach paths for a catheter valve
implantation

a transfemoral approach are
dissection or severe kinking of
the iliac vessels or the aorta,
e.g. in case of scoliosis, as well
as previous bypass surgeries or
stent implantations in the area
of the peripheral vessels of the
abdominal aorta.

Catheter valve implantation
via the subclavian artery
(n=9)

For patients whose inguinal
vessels are not suitable for the
valve implantation, an approach
via the subclavian artery can
be considered. In doing so,

the left subclavian artery is to
be preferred, as the implanta-
tion angle is unfavourable via
the right subclavian artery. The
above-mentioned minimum
diameters of the vessel must
be observed in case of this
approach as well. In our group,
three patients (n=8 left subcla-
vian artery, n=1 right subclavi-
an artery) were treated via this
approach. For this purpose, the
subclavian artery is exposed by
surgical measures via an inci-
sion of approx. 4-5 cm in size
below the clavicle.

Alternative approach via the
ascending aorta (n=4)

In case of two patients eligible
for neither transarterial nor
transapical approach, we im-
planted a CoreValve prosthesis
directly via the ascending aorta.
For this purpose, an upper par-
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Arteria subclavia ———%~

Aorta ascendens

tial sternotomy was carried out
and the prosthesis implanted
via puncture of the ascending
aorta.

2. Transapical, antegrade
catheter valve implantation
(n=68)

In case transarterial implanta-
tion is not possible for the
above-mentioned reasons, the
approach is performed via the
cardiac apex. The cardiac apex
is localised in the 5. intercostal
space via a left anterolateral
mini-thoracotomy. After ap-
plying a felt-supported purse-
string suture, the prosthesis
can be brought into aorta
position via the left ventricular
apex.

Implantation

of the Prosthesis

All patients were treated under
endotracheal anaesthesia in
order to ensure stable haemo-
dynamic conditions and to be
able to immediately intervene
in case of complications. The
procedures were carried out

in a hybrid operating theatre
(Fig. 4) with a firmly installed
angiography unit. As a result of
this, the optimal visualisation
during the positioning of the

T~ Arteria subclavia

~ Cardiac apex

{ A\
Groin artery ——* §

"~ Groin artery
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Fig. 4: Hybrid operating theatre;
1=Diaphanoscope, 2=Screens for
monitoring angiography, echocardio-
graphy and vital parameters

valve prosthesis is ensured,

while at the same time having
full surgical equipment in case
of complications requiring im-
mediate surgical intervention.

The implantation is always
preceded by a balloon valvu-
loplasty of the stenotic aortic
valve. For this purpose, a bal-
loon catheter of adequate size
is inserted via an access in the
artery or the apex and dilated
under tachycardiac ventricu-
lar stimulation (referred to as
“rapid-pacing”, 160-180/min).
The valve prosthesis catheter
is subsequently inserted along
with the folded-up prosthesis.
The CoreValve prosthesis is
unfolded on the beating heart
step by step; the Edwards
Sapien prosthesis is dilated
by means of a balloon under
repeated tachycardiac ventricu-
lar stimulation. In doing so,
the native aortic valve remains
in situ and is pushed to the
edge of the aortic root by the
prosthesis.

Postoperative Care

All patients were moved to
the cardiac surgical intensive
care unit and extubated after
about two hours. Continuous
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monitoring by means of ECG is
required for at least three days,
as a sudden AV block may oc-
cur even several days after the
implantation. Lifelong antico-
agulation with 100mg ASS/day
is recommended for both types
of prostheses; in case of the
CoreValve prosthesis, 75mg
Clopidogrel/day is additionally
administered for the period of
6 months.

Results

Clinical Results

262/266 catheter valves could
be implanted successfully.
Immediate conversion to the
surgical aortic valve replace-
ment was required for one
patient due to a rupture of the
ascending aorta; supravalvular
dislocation of the prosthesis
occurred in case of a second
patient so that conversion was
required as well. The prosthe-
sis could not be positioned in
two patients. In case of seven
patients, cardiac depression
occurred, which made the con-
nection to a heart-lung machine
necessary. All patients could
successfully be stabilised this
way and disconnected from
the heart-lung machine again.
In case of the high-risk patients
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Fig. 5: Kaplan-Meier survival curve
after catheter valve implantation at
the German Cardiac Centre Munich.
30-day-survival: 88.2% (236/266)

treated here, the 30-day-
lethality was 11.8% (30/266,
n=17 cardial/valve-associ-
ated, n=13 non-cardial). In the
further course, 21 additional
patients died (n=8 valve-associ-
ated, n=13 non-cardial,

Fig. b).

The most frequent postop-
erative complications were an
AV block °lll with the neces-
sity of a pacemaker implanta-
tion (46/266, 17%), vascular
complications (39/266, 15%)
and cerebrovascular incidents
(16/266, 6%).

Prior to the implantation of the
aortic valve prosthesis, all pa-
tients were in the NYHA states
[1I-1V; after 30 days and after 6
months, 95% of them were in
the NYHA states |-l (p<0.001).
The self-estimated health con-
dition on a scale of 0%-100%
was 52 % prior to the surgery,
69% after 30 days, 63% after
6 months (p<0.001).

Haemodynamics

The haemodynamic function of
these new aortic valve pros-
theses is evaluated by means
of echocardiography for each
patient upon discharge and
after a period of six months.

The average gradient via the
catheter valves determined
by echocardiography is
7-13mmHg; the effective
opening surface is 1.4-1.7cm?
(Fig. 6).
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Days after catheter based aortic valve implantation

The frequency of paravalvular
leaks =°ll is 11% upon dis-
charge and 7% after a period
of 6 months.

Discussion

Since Alain Cribier has per-
formed the first successful
catheter-based aortic valve im-
plantation on a patient in 2001
(3), the procedure has been
improved and is currently being
evaluated at several clinics as
therapeutic option for patients
who cannot be treated by
conventional surgical methods
for various reasons. Within the
scope of feasibility and safety
studies (I-REVIVE, RECAST,
REVIVAL-1, TRAVERCE, Sieg-
burg first-in-man, 18F-Safety),
more than 2,500 patients have
been treated by the catheter-
based aortic valve implantation
worldwide (see also Fig. 7).

At present, several safety

and feasibility studies on the
CoreValve prosthesis are being
conducted (18F-Safety-Study,
transapical CoreValve-Study,
ReDo-Study on the CoreValve
implantation in patients with
degenerated bioprosthesis),
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Fig. 6: Haemodynamic function of
the various catheter valves and sizes;
top: Average gradient of the Core-
Valve (left) and the Sapien (right);
bottom: Valve opening surface of the
CoreValve (left) and the Sapien (right)

whose recruiting has not yet
been completed. The safety
and the effectiveness of the
Edwards Sapien prosthesis
has been examined in an open,
controlled, randomised study
for the FDA approval since
April 2007. In doing so, a group
of patients with critical aortic
stenosis and high operative
risk is treated by either con-
ventional surgical measures or
a transfemoral or transapical
aortic valve replacement.

A second group of patients
suffering from critical aortic
stenosis and considered as
inoperable due to an extremely
high operative risk receives
medication or a transfemoral or
transapical aortic valve replace-
ment (ClinicalTrials.gov). There
are no results available so far.

As early as since the 1990s,
animal experiments were
conducted to develop an aortic
valve implantation procedure
(4). The technical feasibility of
the transarterial and transapi-
cal catheter valve implantation
was shown in the first case
reports for both meanwhile
approved types of prostheses
(5-8). These pioneer works,
which involved high media
interest, were followed by re-
ports on the first large groups
of patients (9-11).

It can be assumed that this
procedure will be distributed
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further in the future; however,
its unreflected application is
urgently warned of.

The responses to a series

of unresolved questions will
substantially influence the sig-
nificance of the catheter-based
valve implantation in the future.
On the one hand, the survival
benefit of the new procedure
has not yet been proved scien-
tifically. The 30-day-lethality of
12-14% (9-11) after a catheter
valve implantation described in
the literature could also be ob-
served in our group of patients
with 11.8% and is lower than
the lethality of a conventional
aortic valve replacement of
21% anticipated by means of
risk scores.

The EuroScore (www.euro-
score.org), however, does not
completely show the risk for
a selective group. The Euro-
Score describes the lethality
risk for a cardiac surgery with
heart-lung machine and has
been developed on the basis
of data from nearly 20,000 pa-
tients (12). Some concomitant
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Fig. 7: Number of worldwide
implanted CoreValve prostheses until
31/07/2008 (with the approval of the
company CoreValve)

diseases usually not allowing
for a conventional surgery are,
however, not recorded by the
EuroScore, such as e.g. the
porcelain aorta, severe im-
mobility in case of orthopaedic
diseases, hepatic diseases or
chronic-inflammable systemic
diseases. It is difficult to make
comparisons with the lethality
after surgical aortic valve
replacement, amounting to a
total of 3-4% and for patients
over the age of 80 7.9%, as
the patients treated by means
of the catheter technique
constitute a selected high-risk

group.

In the end, a survival benefit

of the catheter valve implanta-
tion could only be verified by a
randomised study, such as the
currently conducted one for the
Edwards Sapien prosthesis. On
the other hand, long-term data
of this new method are not
available yet. When collecting
this long-term data, potential
valve-associated complications
and the durability of the new
prostheses have to be com-
pared with the results after a
conventional biological valve re-
placement. The haemodynamic
function of the prostheses is
very satisfactory six months
after the procedure (Fig. 6).

The average gradients of 7-
13mmHg are lower than that
of the conventionally implanted
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bioprostheses, amounting to
10-15mmHg. Longer follow-up
periods are, however, abso-
lutely essential to extend the
indication for catheter valve im-
plantation to younger patients
<75 years.

Furthermore, there are indica-
tions that neurological compli-
cations occur more rarely after
transapical implantation than
after transarterial implanta-
tion. In our group, neurological
incidents occurred in 7.1% of
the patients after transarterial
valve implantation (literature
data: 4-10% (10, 11)), whereas
only two patients (2.9%)
exhibited transient neurological
complications after transapical
valve implantation, which were
completely reversible (literature
data: 0-3.5% (9, 13)).

If this phenomenon can be
verified in larger groups, the
neurological risk profile of the
individual patients has to be
also taken into account when
selecting the approach path for
a catheter-based aortic valve
implantation.

After these questions have
been clarified, clear indica-
tions for the application of the
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catheter procedure have to be
determined in the long term.
At the German Cardiac Cen-
tre Munich, a catheter-based
procedure is considered if the
patients are >75 years old,
exhibit an increased operative
risk, which is estimated both
clinically and by means of the
EuroScore (>20%), or if there
are clear counterindications for
the conventional valve replace-
ment, such as e.g. porcelain
aorta.

This approach complies with
the recommendations, which
have recently been formulated
by the European Association
of Cardio-Thoracic Surgery, the
European Society of Cardiology
and the European Association
of Percutaneous Cardiovascular
Interventions (14).

In a declaration of the Ameri-
can Heart Association it is
emphasised that the catheter
method should not be applied
on patients who are “suitable
candidates for the surgical aor-
tic valve replacement”(15).

In addition, the above-men-
tioned recommendations
emphasise that the ideal place
for an implantation is a hybrid
operating theatre (Fig. 4), like
the one available at the Ger-
man Cardiac Centre Munich.
Only in such a hybrid operating
theatre is the imaging quality
combined with the possibility
of immediate surgical interven-
tion, including the use of a
heart-lung machine (14).

In the future, specialised, inter-
disciplinary teams will have to
be trained for this procedure.

Lately, a further special group
of patients profiting from the
catheter-based aortic valve

implantation became evident.
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These are patients with de-
generated bioprostheses, who
frequently have a high reopera-
tion risk.

This new method of “valve-in-
valve"” implantation has already
been tested in animal experi-
ments (9) and also clinically ap-
plied in case of few, selected
patients (16, 17).

In our group as well, one
patient received a “valve-
in-valve"” implantation into a
degenerated bioprosthesis.

As in the last few years bio-
logical valve prostheses are
increasingly implanted instead
of mechanical ones without
coagulation for a better quality
of life, the "valve-in-valve” im-
plantation will play a significant
role for the initial selection of
the prosthesis (mechanical/bio-
logical), as the patients tend to
select a biological prosthesis if
this can be replaced by means
of the catheter technique in
case of possible degeneration.

In summary, the technical
feasibility of the new methods
of catheter-based aortic valve
implantation could be dem-
onstrated at several centres
worldwide. Based on the
results of the short and long-
term randomised and observa-
tion studies, the indications for
this procedure will have to be
narrowed down further. The
clinical improvement of the
patients previously considered
as inoperable is remarkable.
Thus, the goal has to be to
offer the individual patients the
procedure involving the
lowest-possible risk and the
best long-term success.
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Dusseldorf University Hospital
Heinrich-Heine-University Diisseldorf

Please contact our office:

Tel +49 211 81-18063
Fax+49 211 81-19631
E-mail: coip@med.uni-duesseldori.de

www.uniklinik-duesseldorf.de

Duesseldorf University Hospital stands for international top quality in patient
care and medical research. We offer advanced care to patients in more than 60
clinics and clinical institutes.

These units work together in a close network.

Our key treatment areas include interdisciplinary oncology with haematology
and stem cell transplantation, neurosurgery and neurology, gynecology and
obstetrics, hepatology, kidney transplants, cardiovascular diseases and a pae-
diatric centre including paediatric surgery and paediatric oncology.

Our patients benefit from the close integration of patient care, excellent
medical research and traininig and modern, high-performance equipment in
clinics and institutes.



Cooperation and Networking

North Rhine-Westphalia

Germany

Part of a Globalised Healthcare
Management System

This year North Rhine-West-
phalia, Germany is represented
at the Arab Health with a stand
that with diabetes intends to
address an issue of special
significance in Arab countries.
In doing so, the service spec-
trum and the efficiency of clin-
ics and specialists from North
Rhine-Westphalia are supposed
to make clear: This state is an
attractive, competent partner,
looking for the dialogue to
achieve cooperation and work-
sharing adapted to the needs
of the respective participants.

More than 18 million people
live in North Rhine-Westphalia.
There are more than 400 clinics
and seven university hospitals,
a multitude of research centres
and locations of medical excel-
lence in this state. Manufactur-
ers of world-famous medical
products, devices and drugs
come from North Rhine-\West-
phalia.

In North Rhine-Westphalia,

a core of efficient clinics and
university hospitals has joined
forces to offer healthcare
excellence on the globalised
healthcare market.

Not entire clinics but especially
excellent departments fulfill-
ing the approved standard of
international excellence partici-
pate in the association, which
presents itself at the Arab
Health this year, focusing on

diabetes and its secondary dis-
eases. The range of excellent
treatment options in these clin-
ics is combined with a strategy
which relies on international
encounter, communication and
scientific exchange.

The goal of finding global
partners for a reasonable
improvement of the healthcare
management system is pur-
sued. Relationships providing
advantages in mutual inter-
ests are required. Scientific
exchange with experts from
other countries on issues of
mutual interest are strived for
just as well as the systemic
cooperation in all matters of
healthcare management - i.e.
from the planning up to the
operation of large clinics over
education and further train-

ing of nursing personnel up to
specialist education of physi-
cians from other countries in
North Rhine-Westphalia, which
is especially pursued here. The
basic statement to achieve this
goal is as follows: It is about
gathering the appropriate peo-
ple for the appropriate issues
at the appropriate location.
North Rhine-Westphalia’s
stand at the Arab Health 2010
is perfectly suitable for this
purpose.

The Ministry of Health and the
Ministry of Economics of the
State of North Rhine-West-
phalia support this approach.
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Orthopedic Sports Medicine

Overview

on

Arthroscopic
Rotator Cuff Repair

Arthroscopic Management
of Rotator Cuff Tears

Over the last 2 decades repair
of the rotator cuff tendon tears
have evolved from open to
mini-open to all arthroscopic
technique. Arthroscopic repairs
have become in the recent
time more popular than open
or mini-open repairs due to the
evolution in the instruments,
materials and suture tech-
niques (1).

In addition to many advantages
to the patient including less
soft tissue damage, less post-
operative pain, faster rehabilita-
tion, shorter hospital stay and
better cosmetic appearance
(2,3).

Reports in the literature have
described high percentage of
good to excellent results of
arthroscopic repairs even for
large and massive tears, and
are comparable with those for
open or mini-open rotator cuff
repair (4,5).

Our department of Orthopedic

Sports Medicine is highly expe-
rienced in shoulder arthroscopy
since the ninetieths. Professor

A. Imhoff is considered as a

world wide leader for shoulder
arthroscopy and the arthro-
scopic treatment of rotator cuff
tear.

What are the rotator cuff
muscles and what they do?
The rotator cuff is the network
of four muscles (supraspina-
tus, infraspinatus, subscapula-
ris, and teres minor muscles)
(Fig. 1, 2).

These muscles and tendons
connect the upper arm bone
(humerus) with the shoulder
blade (scapula). They function
to hold the head of the humer-
us firmly in the shoulder joint
socket resulting in more free
range of motion than any other
joint in the body (6).

Etiology of rotator cuff tear
The rotator cuff can be torn
from a single traumatic injury.
Sometimes patients report

a recurrent shoulder pain for
several months and a single
specific injury triggers the
onset of anacute pain. Most
tears, however, are the result
of overuse of these muscles
and tendons over a period of
years. People who are espe-
cially at risk for overuse are
those who engage in repetitive
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Hemodynamic and Electrophysiology Recording Systems
made easy

With more than 800 hemodynamic recording systems installed worldwide and over 60 years of successful market presence and
experience in the field of medical equipment for diagnosis, Schwarzer GmbH stands for a solid partnership in cardiology.

The first hemodynamic system with digital recording and automatical analysis was sold in 1991.

The solutions of Schwarzer enable ergonomic and user-friendly handling. The option of integration in different X-Ray systems
and the independency of the equipment at the same time offer a customized solution for every catheter lab.

Profit from the following advantages of our cardiologic solutions:

e Scalable solution — from High End to Basic Systems — Hemo and/or EP systems

e the unique Schwarzer mapping keyboard enables an intuitive handling and quick results

e perfect compatibility

e the comfortable appliance guarantees maximum speed with minimum personnel requirements
e independent system and multiple configuration options

e Dbest signal quality due to special amplifier design

e export of waveforms to external database systems

Schwarzer evo series combines the most important requirements for the secure measurement and evaluation in the heart
catheter lab. Due to the unique operating philosophy and multiple configuration options, Schwarzer evo series enables both
maximum speed and user friendliness with minimum personnel requirements and space to a very competitive price.

EPtracer Electrophysiology evo Hemodynamic
Recording Recording

Contact: Phone: +49 (0) 89 32 49 11-0, Fax: +49 (0) 89 32 49 11-100, E-Mail: info@schwarzer.net, www.schwarzer.net
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overhead motions as in some
athletes (baseball and tennis).
Other causes of cuff tear due
to an impingement of the ten-
don in the subacromial space
between the humeral head and
acromion process due either
extrinsic or intrinsic factor.
Extrinsic factors including
mechanical compression on
the tendon from above through
acromial or acomioclavicular
joint osteophytes, pathologi-
cal hocked acromion process,
mobile os acromion, thick
inflamed bursitis subacromial
or from below as malunited
humeral head fractures or
tendinitis calcaria. Intrinsic
factors are concerning mainly
with degenerative changes or
decreased blood supply of the
tendon (7).

Once tendon tear occurs, the
centralization effect of rota-

tor cuff is lost which lead to
overfunction of deltoid muscle
with upward decentralization of
the humeral head with second-
ary impingement and finally to
rotator cuff arthropathy.

Symptoms

Symptoms of a rotator cuff tear
may develop right away after a
trauma, such as a lifting injury
or a fall on the affected arm.
There may be sudden acute
pain, a snapping sensation and
an immediate weakness of the
arm. Symptoms may also de-
velop gradually with repetitive
overhead activity or following
long-term wear.

Pain in the front of the shoul-
der radiates down the side of
the arm. At first, the pain may
be mild and only present with
overhead activities. Over time
the pain becomesnoticeable at
rest and with sleeping on the
affected side at night.
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Fig. 1: Anterior view of the shoulder showing muscle and tendon of sub-
scapularis, supraspinatus and upper part of biceps tendon emerging from the
biceptal canal.
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Fig. 2: Posterior view of the shoulder showing part of infraspinatus and su- ‘,|§| . 95, Oi Sy landl L’_g
praspinatus (cut) and teres minor muscle (complete).
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shoulder, especially when e "fm *’wlf"ﬂé‘“
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e Shoulder weakness M\AJ weas<l o Sl ?NI
» Decreased range of motion of
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Risk factors for rotator cuff in-
jury include age over 40 years,
athletic activities or some
types of works such as carpen-
ter or painter due to repetitive
micro-traumata.
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Diagnosis

Diagnosis of a rotator cuff tear
is based on the presence of
the previous symptoms, physi-
cal examination, shoulder radio-

graphs and MRI or ultrasound Fig. 3: Preoperative MRI of shoulder anterior view showing complete cut of ) o M'
. . f the shoulder the supraspinatus tendon with retraction. JJJA-" <) 3 ya3 AAES C)!
examination of the °T- ol il sy ol i 5 KU alall sl i3 GLsall pgem W JSEN o e
Physical examlnatllo‘n con3|§ts R REC PR R R o2le ¥l asag dalay
of a group of specific functional Lelaldl sl (gl ,A;_d‘ [
tests to detect the injured .. S ally A3 | bAYb
tendon (as starter’ test for Com plete . ” ~_

supraspinatus, Napoleon sign
for subscapularis, external
rotation lag for infraspinatus
and horn blower’ test for teres
minor) (7) and the associated
injuries such as dislocation

of the long head of biceps
brachialis or osteoarthritis of
acromioclavicular joint. X-ray

of the shoulder can provide
the surgeon with informations
such as upward migration of
the humeral head, os acromion
or acromion type. Ultrasonogra-
phy can with experienced hand
evaluate the continuity of rota-
tor cuff, dynamic stability of
biceps tendon and subacromial
bursitis. MRI provides crucial

Supraspinatus Rgpair:
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regard location, size, partial or . .
. . Fig. 4: Postoperative MRI showing successful healing of the tendon to the JA‘)(I J,,A_‘JI P‘}(I iais . e ‘){I
full thickness tear, retraction, bone of the humeral head after repair. * £
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According to these evaluation
factors the method of treat-
ment will be decided.

Treatment Slaglaay oUyall ugi
The aim of treatment is to G G Bhalll Joa Ly 0a
reliev in and return of func- .
elieve pain and return of func JolS ol (Sra cdana s il

tion; mobility and strength.
Nonsurgical Options:
Indicated in old (> 65 a) sed-
entary patient with partial cuff
tear and lower level of activity
presented with mild clinical
symptoms. In many instances,
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Fig. b: Intraoperative photo showing the classical open repair of the rotator

nonsurgical treatment can pro-  cyf with skin incision about 8-10 cm long. . dlaad)
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* Anti-inflalmmatory medica-
tions

¢ Humeral head centering exer-
cises

* Physical therapy

Surgical Treatment
Indicated in symptomatic
complete rotator cuff tears in

young (< 65 a) active patient Fig. 6: Intraoperative photo showing the mini open repair with a skin incision u“iJ-" 3.,‘:5); Laaly L‘“'J-“ .
without or with minimal atro- ~ about 4-5 cm long. ) ol
phy and fatty degeneration of Gula o o ieall (aliall £ 3a ¥ a3 elibanl Jals 459 85 50m 7V S udal
the muscles, in some cases of pe0f sk olgaU solaall Ly 40l e

camall Gl 835l oy el o
Alsal Tadladll o

traumatic cuff tears and when
nonsurgical treatment does
not relieve symptoms. Surgical
treatment is contraindicated
in case of poor prognosis of
repair as in advanced stages
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ool Graill e Yla 3 Clius

of fatty infiltration, frozen Slae ¥l 5 guall Ca<U ol
shoulder in the active phase, .. .
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patient compliance for rehabili-
tation (3).

The type of surgery performed
depends on the type of tear

and its reparability, age of the 9. 7: Intraoperative photo showing the arthroscopy of the shoulder in the A palhel Lalya
. e beach chair position. - . .

patient and the associated sade Lundy b i Ll a5 i3 olleall Jals £k gud 5, e 2V JSE S Lalallialladl bt Y

lesions. Arthroscopic debride- PRREN! ey ¢l HIBY &Y A
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ment may be performed in
partial thickness tear through
removal of inflammation, scar

tissue and bone spurs. A com-

plete thickness tear require a
refixation of the tendon end

in the bony insertion at the
greater or lesser tuberosity of
the humerus according to the
torn tendon. Longitudinal tears
may be sutured with side to
side repair (8).

Many surgical cuff repairs can
be done on outpatient basis,
but our department of Ortho-
pedic Sports Medicine rec-
ommend almost an inpatient
treatment.

Approaches of rotator cuff
repair

Open Surgical Repair: A tra-
ditional open surgical incision
is often required if the tear is

large or complex or if additional

reconstruction procedure such
as tendon transfer has to be
done. An incision is made over
the anterolateral side of the
shoulder, usually about 7-10
centimeters in length. The
deltoid muscle is separated to
expose the rotator cuff ten-
dons which are then inspected
and repaired.Unfortunately,
this surgical dissection causes
significant pains, and can be a
persistent problem even after

the rotator cuff has healed (Fig.

5).

Arthroscopically assisted
Mini-Open Repair: the inci-
sion has become smaller, an
arthroscopy of the shoulder
joint is performed at first. This
involves inspecting the gleno-
humeral jointand the rotator
cuff with the arthroscope, and
beginning with subacromial

Fig. 8: Introperative photo showing the planed arthroscopic portals with the
arthroscope inserted through the posterior portal and the working canula

anterosuperiorly.
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Fig. 9: Arthroscopic photo in the glenohumeral joint showing complete cut of
the supraspinatus tendon with retraction.
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decompression and identifying
any accompanying lesion. The
actual repair is done through a
small incision, usually about 3-4
centimeters (Fig. 6).

Arthroscopic Repair: this
involves performing the entire
rotator cuff repair under arthro-
scopic visualization. Instead of
making a larger incision and
looking directly at the rota-

tor cuff, the surgeon makes
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several small incisions (about
1 centimeter each) and works
with small instruments. The !
patient lays in the beach-chair =
position and the procedure is

performed usually with the arm
fixed in an arm holder (Fig. 7).
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Arthroscopic Rotator Cuff
Repair

Surgeons are always look-
ing for ways to minimize the
morbidity associated with an
operation. With a traditional
open rotator cuff repair, the
surgical dissection can poten-
tially cause pain and disability,
despite a good rotator cuff
repair. Furthermore, the scar
that remains, and the length of

A jae jguadl S CM!
a380yall s yall SLaall Gaa8as

rehabilitation are problems that —— 695 Ol Oy Laalyall s lidaall
are always the focus of poten- Fig. 10: Demonstration photo for the single row repair of the rotator cuff with Lol Lal,all A bl
tial improvements in surgical bio-cork screws and fiber-wire suture*. :
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repairs cause minimal trauma dalall 5,38 by clyll
to the tissues that surround e Leale i€ 5 a3 Las ‘; <
the shoulder and the rotator Be "%"" = Leils
cuff than open repair. Most Al Gkl 5y shas
important of these surrounding e oyl S M) ) g(,.g
structures is the large deltoid U sl sy G alanall
muscle. One potential compli- T .
cation of an open rotator cuff _‘\A‘PJ o° e
repair is detachment of the iVl sl JiSly da 5104l
deltoid; this potential problem oS ol Al aall ga ddaynall
is avoided by the arthroscopic e LSl s Yaa Yl saly
Ll Alaall ¢ 35 a5 gaall &<
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technique (7).
Arthroscopic procedures take

longer time in comparison to
the mini-open repair and have
a significant learning curve for
the surgeon. Being able to per-
form the surgery arthroscopi-
cally is a skill that takes time to
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develop (9). e Jeany (S onyaill e il gbs
Recently with experienced Fig. 11: Demonstration photo for the double row repair of the rotator cuff with . s .
hands most types of rotator b?o—cork screws and push lock screws performing the suture bridge tech- “Ab%-" "ﬁ? 4—.‘-9\5-“ °JL4-“'“
nique’*. . [ e 3 s
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Techniques of Arthroscopic

ne J‘g.uﬂ S c)Lu:l olaads
Rotator Cuff Repair

Ty

Shoulder Arthroscopy:

Begin with diagnostic arthros-
copy through a posterior portal
in the glenohumeral joint and
evaluation of the rotator cuff,
biceps tendon, capsule-labrum
complex and joint cartilage.
Then redirecting the arthro-
scope in the subacromial space
and with the aid of electrocau-
tery and shaver instruments
performing a subacromial
decompression. Instruments
are introduced through ante-
rolateral and lateral portals.
Visualization of the cuff tear
from the bursal side. In case
acromion type Il or Ill accord-
ing to Bigliani classification

(SIS s

Cro gl Saliislly el a3,
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gl S 85 Ball guiall
la oS e Cawlll o3 3.
Jeniall Gy puié y Tnaaall
Uil dan 3 g el aay 3
oy Lo, Yl el Liluall I
ol 5L S Sine Sueluny
a3 Lbas) Ul dals

Slsa¥l sia Jlasl alag . garn VI
= Latm sl Lgall 6 55 e
ogall I e Aty g ds el
Al all Tyl pall Lgall o 3yaall
. Sl cepa¥l bl Jla

(10) an acromioplasty should < |» - :J\_:dl
be performed with removal Saldl il cua $)

of the anterolateral part of the dihL a,aYl geal ply (Vo)
undersurface of the acromion, Gluwall LoVl un oll ¢35l
removal of osteophytes or 3-"3!3 w"PY | bl cas
bony spurs at the undersurface . .. .
of the acromion or AC-joint, Q“’"f”m S
or resection of the AC-joint if deaio ol poall o o daabaall
indicated (7). O3 ACHoint akas o) AC-joint
Refixation of the rotator cuff:
The most commonly used
fixation materials in the arthro-
scopic repair are the suture
anchors. Suture anchors are
made from titanium or biode-
gradable material (PLLA) with
small eyelet for suture passing.
Both types of suture anchors
remain in the body without
morbidity and no need to re-
move them.

Mobilization of the tendon

may be required for adequate

refixation of the tendon with-
out tension. The tendon end Fig. 12 and 13: Demonstration photos for the double row suture bridge tech-
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is reattached to the original nique with the recently successful speed bridge * Sale) I zlisy o) oSay 530l
insertion of rotator cuff on Sl e oLl Caall ol ) Tolia 8kl fan )3 5,5m A T AY (S0l Oy olbie Sy (360 et
the humeral tuberosity, which 1abes de s plabs suall Ll Jemy Bulel a3y daa a3 63
is called the foot print. The *with license form Arthrex company, Karlsfeld, Germany <IN =‘§| e sall I3l
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anchors are used with strong
suture threads as FiberWire®.
The procedure begin with
insertion of the suture anchor
near the bone-cartilage inter-
face after refreshment of the
foot print with shaver. Then
the suture of the anchor are
passed through the tendon
end with a suture passer as
Scorpion or lenvatec passer
as Professor Imhoff preferred.
Then the sutures are tied in a
special sliding knot through a
plastic canula. According to the
extend of the tear successive
anchors are inserted.
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Single, Double Row and
Double Row-Suture Bridge:
The methods of arthroscopic
rotator cuff refixation has
evolved from fixation in a
single row of adjacent anchors
at the foot print to two rows of
anchor fixation in the foot print
(Fig. 9,10). Double row anchor
fixation is performed with one
medial row of anchors at the
cartilage-bone interface and an-
other lateral row at the greater
tuberosity of the humerus.
The resulting contact area of
the foot print, initial fixation
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the double row fixation tech- e e th ‘“&“ :
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it solves the problem of long
operation time, in addition

to the comparable mechani-
cal stability with the classical
double row (13), wider contact
area and higher pressure over
the foot print as evidenced in
the biomechanical researches
(14); properties that accelerate
and strengthen healing of the
tendon.

The optimal conditions for cuff
healing must be created during
surgery. According to Gerber
et al., these conditions include
a high initial strength to failure,
minimal gap formation and

the maintenance of mechani-
cal stability until solid sound
healing has occurred (15). To
enhance the chances of good
tendon-to-bone healing, there
must be a large tendon-bone
contact area. Placement of the
suture anchors in a double row
configuration, medially and lat-
erally over the original insertion
of the tendon on the tuberos-
ity, can provide optimal attach-
ment of the repaired tendon
and adequate coverage of its
original footprint (3,16,17).
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The Bavarian State Government is actively engaged in the improvement of health
destination. It promotes research and the networking of science and clinical practice.
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of treatment — e.g. in the fields of imaging procedures, minimally invasive surgery as
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ers, a lot of global players included. In this way they ensure that patients immediately
benefit from latest knowledge and technical innovations.

With regard to their services, Bavarian clinics are leading on a worldwide scale —
among others in the fields of cardiology, cardiac surgery, orthopaedics and paediatric
oncology. The excellently structured range of rehabilitation measures is almost
unparalleled — diversified, highly specialised and of outstanding quality.

The facilities of ,soft medicine” are unique as well: body and soul are cared for and
indulged in about 50 excellent spas and health resorts.

.We cure and care”: with this promise, we welcome patients from all over the world
to Bavaria as our guests with absolute conviction. For extensive information please
refer to: www.state-of-health.de

Dr. Markus Soder MdL

Bavarian State Minister
of the Environment and Public Health
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Myocardial
Perfusion
Scintigraphy

Mpyocardial perfusion scintigra-
phy (MPS) reveals the impact
of coronary artery disease

on myocardial perfusion and
thereby detects the presence
of hemodynamically relevant
stenoses. The physiologic prin-
ciple relies on the injection of
radiopharmaceuticals taken up
by the myocardial cells related
to tissue perfusion. If coronary
stenosis is present, stress
imaging reveals less uptake of
the radiopharmaceutical in the
myocardial segments supplied
by the stenotic vessel than in
remote and normally perfused
segments. Testing at rest, in
contrast, reveals no regional
differences in tracer uptake,
because the stenosis does not
impair perfusion in this state
[1].

MPS is performed either with
201TI (thallium) or with 99mTc
(technetium) perfusiontracers
(Sestamibi or Tetrofosmine).
The various substances used
do not differ fundamentally

in their clinical utility [2]. The
radiation exposure of a patient
undergoing MPS with 99mTc
perfusion tracers in a single-
day protocol is 8.5 mSv (patient
weight 70 kg, amount of radio-

activity 250 MBq for stress and
750 MBq for rest); this quantity
is reduced to 4.3 mSv with the
use of a 2-day protocol (70-kg
patient, 250 MBq both for
stress and rest) [3].

Stress Testing

Stress testing in myocardial
perfusion can be performed
either ergometrically or phar-
macologically. In ergometric
testing, the oxygen consump-
tion of the myocardium is
increased, resulting in an
increase of perfusion. This

is found to be deficient if a
50% to 75% coronary artery
stenosis is present. In order
to detect hemodynamically
relevant stenoses reliably, the
patient should be at least
submaximally stressed (heart
rate equals or exceeds 0.85 x
(220-age in years)). If this is not
possible, myocardial perfusion
can be increased directly,
independently of the patient’s
cooperation, with the coro-
nary vasodilators adenosine
or dipyridamole. Alternatively,
the 31-agonist dobutamine
can also be used to increase
myocardial perfusion. With
these different procedures, an
adequate increase of myocar-
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Fig.1: GE Hawkeye gamma camera
with a low end CT (hybrid system)
for attenuation correction.

dial perfusion can be achieved
in nearly every patient undergo-
ing testing. Even patients who
are in poor physical condition,
obese patients, and those who
cannot be mobilized due to
concomitant orthopedic, neuro-
logical, or other disorders, can
be adequately tested.

Diagnostic Accuracy

Coronary angiography is usually
taken as a standard of refer-
ence for the characterization

of imaging techniques for the
diagnosis of CAD; thus, the
results of a functional test are
compared with coronary mor-
phology as revealed by angio-
graphy. Stress echocardio-
graphy and myocardial per-
fusion scintigraphy are es-
tablished procedures whose
sensitivity and specificity for
the diagnosis of CAD are con-
sidered to be equivalent (table);
beyond these techniques,
there are also newer ones such
as dobutamine stress MRI and
myocardial perfusion MRI with
adenosine or dipyridamole. The
sensitivities and specificities of
the currently available non-inva-
sive technigues, as compared
to invasive coronary angiogra-
phy, are given in the table.

Indications

The German National Care
Guideline (Nationale Ver-
sorgungsleitlinie) for chronic
CAD recommends the use of

FEATURING THE BEST OF GERMAN MEDICINE

an ergometric or pharmacologi-
cal stress test with imaging
(MPS, stress echocardio-
graphy, or cardiac MRI) in the
following conditions [4]:

Suspicion of chronic CAD and
intermediate pre-test probabil-
ity (10 to 90 %):

« if the ST segments cannot be
reliably judged on the ECG at
rest because of left ventricu-
lar hypertrophy, Wolff-Parkin-
son-White syndrome, digitalis
use, left bundle branch block,
or a pacemaker

* in patients who cannot be
adequately stressed

¢ if ergometry does not yield
conclusive findings.

Known CAD (in addition to the

indications described above):

« if the patient’s symptoms
and physical findings have
changed but the patient can-
not be adequately stressed,
or as an alternative to a
exercise ECG in patients who
become symptomatic after
a system free interval, and
in whom the localization of
ischemia and the functional
relevance of a stenosis and/or
myocardial vitality is of clinical
importance.
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‘Stress
Anteroseptal Anterolateral

Additionally, MPS yields im-
portant prognostic information.
A meta-analysis of 39 studies
involving a total number of
69,655 patients revealed that a
normal MPS is associated with
a rate of cardiac events (cardiac
death and nonfatal infarction)
of 0.85% per year, while a high
pathological MPS is associated
with a rate of cardiac events of
5.9% per year [5].

The findings of MPS can be
used for further diagnostic and
therapeutic decision-making.

. Rest .
The current state of scientific Anlemeeptel Aniemistam

evidence justifies using the Fig. 2: Normal myocardial perfusion scintigram in a 47 y old male diabetic.

degree of cardiac risk predicted Upper row: stress test; lower row: rest test. Theses images demonstrate a

by the MPS ( iddl homogeneous distribution of the radiopharmaceutical all over the myocar-
y the ow, middie, or dium. There is no sign of coronary artery stenosis.

high) as an aid to decision-mak-
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« If the MPS is normal (low-risk) =~ e > SRS o

the rate of cardiac events is

less than 1% per year and is
comparable both to the car-

diac risk of the general popu-
lation and lower than the risk
of an invasive cardiovascular
procedure. Thus, if the MPS
is normal, the recommended
clinical procedure is optimal

management of cardiovascu-

Stress

-
Anteroseptal

lar risk factors.

If the MPS reveals mild
hypoperfusion (intermediate
cardiac risk) the risk of cardiac
death is still below 1%, but
the risk of a nonfatal infarc-
tion is relatively high. In this

j Anterolateral
Rest l
Anterolateral

Anterosepial

group of patients, the risk of

death from a cardiovascular
ig. 3: Myocardial perfusion scintigram with perfusion disturbances at stress

intervention is still higher than i the anterior and the septal wall and a normal rest test in a 70 y old female
the cardiac mortality, for this  diabetic. Coronary angiography revealed a high grade stenosis of the left

reason the proper therapeutic 2"te"or descending artery.
approach is optimal medical o;l.u' gl u\_\[)]a..al N daduall HSUAMIL 181 Al aall & 9,5 5 gemns o T JSEI
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complaint, a coronary inter-

vention may be indicated.
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* If the MPS reveals moder-
ate or severe hypoperfusion
(high cardiac risk) the risk of
cardiac death is high. In such
cases, the MPS is considered
unequivocally pathological.
The patient should undergo
diagnostic coronary angiogra-
phy with the goal of revascu-
larization. In this situation the
benefit of revascularization is
higher than that of medical
therapy.

Summary

MPS is superior to competing
non-invasive techniques with
respect to the level of scientific

FEATURING THE BEST OF GERMAN MEDICINE

No

Exercise-ECG 147

Myocardial Perfusion
Scintigraphy

Ergometric
Pharmacological

Stress-Echocardiography
Ergometric

Pharmacological
(Dobutamine)

Myocardial perfusion MRl 11

No
studies patients

24.074

4.480
2.465

Sensitivity
(%)

Specificity
(%)

68 [23-100] 77 [17-100]

87 [11-97]
89 [72-93]

73 [47-100]
75 [28-100]

86 [71-97]
82 [54-98]

81 [64-100]
84 [44-100]

254 80 [65-92] 84 [75-100]

evidence available from current Table 1: Diagnostic accuracy of non-invasive imaging methods for the detec-
tion of CAD (> 50 % stenosis)

LIS el e (gl a il 5y eatll Gkl Leay a3l 5 Y Juall

prognosis and treatment of
coronary heart disease. It is
widely used and accepted as
part of a guideline oriented,
stratified diagnostic algorithm
after an exercise ECG has been
performed, or - if the ECG
cannot be properly interpreted,
whenever the presence of
coronary heart disease is
known or suspected. A further
advantage of MPS is that myo-
cardial perfusion scintigraphy
with pharmacologically induced
myocardial stress can be per-
formed even in patients who
cannot be stressed ergometri-
cally to the extent required for
adequate diagnostic informa-
tion.
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Epidemiology

and Pathpophysiology

The term “stroke"” describes
the sudden onset of neurologi-
cal symptoms, ranging from
“only” headache due to loss of
consciousness and paraplegia
up to death. In approximately
80% symptoms occur due to
an ischemic event with insuffi-
cient blood supply to the brain.
In about 15% symptoms occur
due to a no traumatic sponta-
neous intracerebral haemor-
rhage and in 5% due to the
rupture of an aneurysm of the
main brain arteries.

Intraparenchymal intracranial
bleeding occurs in different age
groups, according to the cause
of bleeding. In the elderly
intracerebral haemorrhage
mostly occur due to amyloid
angiopathy and long lasting
arterial hypertonus, often in
combination with oral anti-
coagulation therapy. Bleeding
due to vascular malformations
as aneurysm or AVM's occur
more often in younger patients
(16).

Symptoms
Symptoms mostly occur
abruptly, due to the hemor-

FEATURING THE BEST OF GERMAN MEDICINE

Stroke - Neuro-
surgical Therapy
Part ll: Intracranial
Haemorrhage

Subarachnoid & Intracerebral
Due to Vascular Malformations

rhagic event. Other than

in “stroke"” due to a brain
ischemia, acute bleeding often
evocate severe headache,
especially in patients with a
subarachnoid haemorrhage
due to aneurysm rupture. Like
in “stroke” due to an ischemic
event, kind of symptoms
depends on the localization and
severity of bleeding. Patients
with haemorrhage into the
brain stem, intraventricular
haemorrhage and consecutive
hydrocephalus have a high risk
to die into the acute phase of
bleeding (1), and up to 25%

of patients with subarachnoid
haemorrhage.

Diagnosis

The sudden onset of neurologi-
cal symptoms, combined with
severe headache, is typical for
an intracranial haemorrhage.
Many patients with a subarach-
noid haemorrhage due to an
aneurysm rupture suffer from
signs of meningism. Initial di-
agnostic in all of these patients
has to be the native cranial
computed tomography (CCT),
in which an acute intracranial
bleeding appears hyperdense.
Next step after verifying an
intracranial haemorrhage is
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Neurosurgical Therapy

Fig. 1: Cranial computed tomogra-
phy (CCT) revealing an intracerebral
bleeding “loco typico”, within the
left basal ganglia.

the detection of the cause of
bleeding. In patients with a
haemorrhage into the basal
ganglia and pre-existent arterial
hypertonus mostly no vascular
malformation can be found. In
this group of patients with the
so called “loco typico” haemor-
rhage no further radiological
examinations seems to be
mandatory (Fig. 1).

In all other patients with
intracranial bleeding, modern
diagnostic methods should be
applied. Basically a computed
tomography angiography (CT-A)
should be performed to reveal
possible arterial aneurysm,
arterio-venous malformations
or in some cases a sinus
venosus thrombosis as cause
of a bleeding. In patients

with an intracranial-/cerebral
haemorrhage suspicious for

a vascular malformation, but
inconspicuous in CT-A, a digital
subtraction angiography (DSA)
is necessary.

Therapy

All patients with intracerebral
bleeding need, even if no acute
surgery is necessary, intensive
observation, due to the fact
that the risk of rebleeding,
especially in the first 72 hours
is extremely high.

In every case with a new
neurological deterioration CT
scan should be repeated im-
mediately. In patients with a
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small intra-cerebral bleeding,
especially in cases with “loco
typico” haemorrhage, mostly
no surgical therapy is neces-
sary.

In all other cases neurosurgical
treatment, as explained in the
following, often is the only op-
tion for the patient’s survival.
In the following chapters
different possible neurosur-
gical treatment, due to the
underlying cause of bleeding,
will be presented. It should

be averred, that only general
principles of surgical treatment
can be given here.

Surgical Procedures
Generally intracerebral as well
as subarachnoid bleedings of-
ten are accompanied by acute
hydrocephalus, especially in
cases with bleeding into the
ventricles. In these patients
emergent ventricular drainage
of cerebrospinal fluid by bore
hole trepanation is necessary
for patients survival (7).
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Fig. 2: CCT scan revealing left tem-
poro-parietal haemorrhage (A) and
one day after surgery revealing only
minor remaining blood clot (B). Right
frontal the external ventricle drainage
is visible (white arrow).

Intracerebral Bleeding With-
out Vascular Malformation:

In lobar haematomas without
malformation, mostly due to
arterial hypertension and/or
anticoagulation, haematoma
evacuation is a possible op-
tion. In the last years different
international studies were per-
formed to reveal the positive
effect of surgical treatment in
this group of patients. The so
long largest clinical study con-
cerning this fact showed that
especially patients with subcor-
tical haemorrhage and patients
with a neurological status at
admission of about 9-12 points
on the Glascow Coma Score
(GCS, Table 1)(14) may bene-
fit from open neurosurgical
haematoma (9). Patients with
deeply located bleeding may
profit even more from minimal-
invasive surgery as stereotaxy
than from craniotomy (15).

Surgical Procedure

In most cases a craniotomy will
be performed. After opening
the dura mater a little corticoto-
my on a length of about 2cm is
necessary to reach the bleed-
ing. With a little applicator and
the sucker the blood clot can
be removed. On this way one
can see and close possible rup-
tured small artery, but mostly
now bleeding source will be
found. The ground of the hae-
matoma and its surrounding
parenchymal wall can be lined

with small pieces of sterile cel-
lulose. Drainage mostly is not
necessary (Fig. 2).

In cases with brain swelling
during the operation, the bone
fragment should be not re-im-
planted in the same operation.
This can be done 3 to 6 month
after the first treatment and
the bone fragment must be
deeply freezed until that time.

Modification in Surgical
Procedure

There exist some procedures
of minimal invasive treatment.
In some of these cases a
Archimedes-screw is inserted
into the blood clot and re-
moved over the Archimedes-
screw.

The placement of the screw
should be performed stereotac-
tically. Other groups place a
drainage into the clot and apply
recombinant tissue plasmino-
gen activator to liquefy the clot
and secondary aspirate the
liquid (11,13,15).

Subarachnoid Haemorrhage
Due to Aneurysm Rupture

In patients with subarachnoid
and/or intracerebral haemor-
rhage due to an aneurysm
rupture (Fig. 3), surgical treat-
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Neurosurgical Therapy

Fig. 3: CCT scan (A) revealing right
temporal subarachnoid and intracere-
bral haemorrhage (black arrow).

In CCT-angiography (B) a giant middle
cerebral artery aneurysm is visible
(white arrow).

ment should be performed to
disconnect the aneurysm out
of the circulation.

The rate of rebleeding is high-
est in the first 24h after initial
aneurysm rupture combined
with a high mortality rate (60-
90%). Treatment therefore
should be performed as fast as
possible, especially in patients
without or with only slight
neurological deficit (10). Only in
comatous patients and patients
with vasospasm following the
wait-and-see attitude seems to
be better.

It should be pointed out here,
that aneurysm closure “only”
prevents rebleeding.

The aneurysmatic subarach-
noid haemorrhage as disease
is very complex and bears

the risk of multiple complica-
tions, as brain infarction due to
vasospasm, hydrocephalus and
delayed neurological deficits
which origin is not yet know

in detail. The mortality rate of
this disease is very high, even
of the complications. Up to
25% of the patients die due to
the initial bleeding. From the
patients who survive this initial
event another 25-40% die due
to rebleeding or other compli-
cations.

Surgical Procedure
The kind of surgical approach
for aneurysm clipping depends
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on the aneurysm localization.
There exist a few standardized
craniotomies as the frontal, the
pterional and the subtemporal
approach but it has to be
chosen individually.

After craniotomy one has to
prepare the proximal artery and
the artery, which is carrying the
aneurysm. Preparing the
proximal vessel, mostly internal
carotid artery, medial cerebral
artery, anterior communicating
artery or basilar artery, gives
one the possibility to clamp

the proximal artery temporary
in cases of intra-operative
aneurysm rupture. Aim of clip-
ping the aneurysm is not only
the closure and exclusion of
the aneurysm but although to
reconstruct the artery wall.

Therefore has the clip to be
placed as basal as possible on
the aneurysm neck, but with-
out constriction of the carrying
artery. ltis very important
after aneurysm closure, that
all of the surrounding arteries
are furthermore perfused. We
used micro-Doppler probes (16
MHz), or fluorescence angiog-
raphy, to verify this. In cases in
which one of the surrounding
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Neurosurgical Therapy

Fig. 4. Schema of aneurysm
wrapping in a case with fusiform
aneurysm and an arterial branch
coming out of the aneurym. Clipping
of the aneurysm without closure of
the branch and/or the carrying artery
seems not possible.

or the carrying artery is closed
or not sufficiently perfused, the
clip must be replaced immedi-
ately.

Modification in Surgical
Procedure

In some cases important
arteries branch off the aneu-
rysm and in consequence the
aneurysm cannot be clipped
at the basis. To reduce the risk
of rebleeding a small piece of
muscle is applied around the
aneurysm. This procedure is
called “wrapping” (Fig. 4).

Intracerebral Haemorrhage
Due to Arterio-Venous
Malformations

In children and young adults
arterio-venous malformations
(AVM) are the main reason for
non-traumatic intracerebral
bleeding. This malformation is
defined as direct connection
between arteries and veins,
without capillaries. AVMs not
always become symptomatic
due to rupture and bleeding but
additionally, if growing, due to
the mass effect by neurological
deficits and seizure. The annual
risk of haemorrhage amounts
to 1-2% for unruptured and up
to 6% for ruptured AVMs.

A variety of different therapeu-
tic options, as neurosurgery,
endovascular treatment and
radiosurgery, exist, alone or

in combination. The kind of
chosen treatment depends on
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different factors. Among the
factors age, clinical condition
and neurological symptoms,
gives the Spetzler-Martin grad-
ing an assessment about the
risk for neurosurgical treatment
(Table 2)(12). Patients with
angioma grade | or Il should

be treated surgically, if grade

[l in these patients contains an
eloguent region. In higher grad-
ing AVMs, especially grade lll,
surgery should be performed
after partly embilization. In
AVMs grade 4 and 5 surgery
only is indicated as emergent
treatment (6).

Surgical Procedure

Aim of neurosurgical interven-
tion is the complete exstir-
pation of the AVM. It is of
highest importance to dissect
and closure all feeding arter-
ies before the nidus and the
draining veins can be closed.
The preparation of the proximal
arteries to the nidus gives one
the possibility to prepare and
close other and smaller feed-
ing arteries. Occlusion of the
feeding arteries reduces the
pressure within the nidus, the
best prevention of intraopera-
tive hemorrhage. In cases of
increasing intranidal pressure
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Fig. 5: CCT (A) revealing a right frontal haemorrhage with perforation into
the right ventricle, cranial MR (B) and MR-angiography (C) demonstrating an

AVM as the cause of bleeding.

during dissection and closure
of nidus and draining veins a
feeding artery remains open
and must be exposed and
closed. Using intraoperative an-
giography can help to identify
remaining feeders. En-passent
and passing arteries have to be
preserved (6). Intraoperative
brain swelling may be caused
by compression or kinking of
draining veins, retention of cer-
ebrospinal fluid or intracerebral
haemorrhage.

Dural AVM

In dural AVM's feeding arteries
as well as draining veins can be
of dural origin. Some of these
direct connections between
artery and vein occur due to a
traumatic arterial leakage, e.g.
carotid-cavernosous fistula.
Mostly dural AVM develop
after sinus thrombosis. The risk
of bleeding accounts for 1.6%
per year.

Alternative Techniques:
Aneurysms
During the last decades aneu-

rysm closure can be performed
by endovascular treatment,
the so called coiling. An arte-
rial catheter is placed within
the aneurysm. The so called
Guglielmi coils, made out of
platin, at the tip of the cath-
eter can be dissolved electro-
lytically. They build a net in the
aneurysm lumen and provoke
a thrombosis, based on a local
induced coagulation (5). Espe-
cially in patients with basilar
artery tip aneurysm this kind of
therapy seems to be less inva-
sive for the patient and more
or treatment of choice. For
aneurysms occurring in other
parts of the circle of Willis it is
not clear whether clipping or
coiling is better for the patient.

AV-Malformations:
Endovascular

Similar to the endovascular
treatment of aneurysms AVM's
can be occluded via catheteri-
zation (3). Using of polymeri-
sating materials the nidus as
well as feeding arteries can be
embolised completely in up
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Table 1: Glascow Coma Score to
evaluate the neurological status,
concerning eye opening, speech
production and motor response spon-
taneously or after stimulation (14).
Maximal 15 points can be reached,
minimal 3 point.

to 15%. Embolization often is
used to reduce the blood flow
within the AVM, reducing the
intraoperative risk of bleeding
and blood loss.

Radiosurgery

For irradiation of AVM's today
different protocols exist, de-
pending on the target volume,
localization. Irradiation is suit-
able especially for deep sited
AVM's, AVM's in eloquent
regions and in patients in bad
clinical conditions, not operable
upon. The irradiation effect
occurs not immediately as the
surgical therapy but within
month to years, containing the
risk of bleeding up to 3% per
year.

Other Reasons for
Intracerebral Haemorrhage:
Intratumoral Haemorrhage

It is a well known but over all
rare phenomenon that some
brain tumours for the first time
become present due to an
intratumoral haemorrhage and
the depending neurological
symptomatic (4,8).

In consequence, if patients
with intracerebral haemorrhage
were operated on, parts of the
blood clot should be examined
by the neuro-pathologist for
malign cells.

Cavernoma Bleeding
Cavernoma are dilated sinus
like cavities, with connec-

FEATURING THE BEST OF GERMAN MEDICINE

Points Eyes Speech
1 no response
2 to pain

3 to voice

4 open

5 oriented & adequate

tions to capillaries, sometimes
combined with developmental
venous anomaly. As in AVM
symptoms mostly occur due

to haemorrhage, headache or
seizure. In these cases surgery
should be performed. Annual
risk for bleeding averages up to
0.7% and after bleeding up to
4.5% (2).

Summary and Conclusion
The term intracerebral haemor-
rhage contains a great variety
of different diseases and caus-
es of haemorrhage. A sufficient
therapy with the possibility for
the patient to recover from his
neurological deficits depends
on patient immanent factors as
age, clinical conditions, cause
of haemorrhage and neurologi-
cal symptomatic ad admission.
Additionally there exist a lot of
factors as sufficient diagnostic,
availability of intensive care as
well as the possibility for surgi-
cal and endovascular therapy,
which influence the outcome
for the patient. For most of
these cases of emergency
there exist until now only insuf-
ficient data what to do. Despite
this neurosurgical treatment
mostly is the only option for
the patient to survive.

no response
unintelligible
inadequate

desoriented

Motor

no response
extension
flexion
withdraw to pain
localize pain

follows commands
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Table 2: Spetzler- Martin Grading,
to assess the surgical risk of AYM's,
concerning size, localization and
venous drainage of the AVM; the
more points the higher the risk (12).

Therapy should be coordinated
interdisciplinary with neuro-
surgeon, neuroradiologist,
neurologist and intensive care
specialists for best medical
treatment.
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non eloguent site
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Therapeutic
Standards in
Colon Cancer

Introduction

Epidemiology and Etiology
Colorectal cancers occur in ap-
proximately 8.1 million people
per year worldwide. Over the
past 20 years, there has been
an overall decrease in the inci-
dence of colon cancer which is
mainly attributed to improved
screening and prevention.
According to the presence or
absence of inherited or familial
predispositions for colorectal
cancer, three types of colorec-
tal cancer are distinguished:

1. Inherited disorders with
strongly increased risk for
colon cancers account for less
than 5% of colon cancer cases.
These known inherited disor-
ders are subdivided according
to the presence or absence

of multiple colonic polyps into
inherited polyposis-syndroms
with hundreds to thousands

of colon and rectal polyps

(FAP = familial adenomatous
polyposis) and inherited colon
cancer without multiple colonic
polyps (HNPCC = hereditary
non-polyposis colorectal can-
cer = Lynch-syndrome). FAP
is an autosomal dominant dis-
ease with a 100% life-time-risk
for colorectal cancer caused by

mutations in the APC gene and
accounts for less than 1% of all
colorectal carcinomas. HNPCC
accounts for about 2-3% of all
colorectal cancers, originates
from mutations in one of
several DNA mismatch repair
genes causing microsatellite
instability (MSI) and results in a
50% life-time-risk for colorectal
cancer.

2. About 20% of the patients
with colorectal cancer have a
positive family history for color-
ectal cancer. The exact genetic
reasons for these familial accu-
mulations of colorectal cancer
cases are still unknown.

3. Colorectal cancers occur-
ring in patients without any
detectable familial or inher-
ited predispositions are called
sporadic and account for about
75%-80% of all colorectal
carcinoma cases. It is well un-
derstood that the development
of sporadic colon cancer is a
multistep process of genetic
mutations which drives the
transformation from normal co-
lonic epithelium over dysplasia
to invasive cancer (adenoma-
carcinoma-sequence: Vogel-
stein-model). While the exact
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causes for developing sporadic
colon cancer have not been
completely elucidated yet,

a number of risk factors are
identified that are associated
with an increased risk for colon
cancer (Table 1).

Polyp

The word “polyp” refers to a
macroscopically visible lesion
or mass projecting from an epi-
thelial surface. Polyps may be
classified as neoplastic or non-
neoplastic. Neoplastic polyps
are epithelial tumors such as
adenomas, adenocarcinomas,
and carcinoid tumors, as well
as non-epithelial lesions such
as lipomas, leiomyomas, and
lymphomatous polyps. Non-
neoplastic polyps include
hamartomas, hyperplastic pol-
yps, and inflammatory polyps.
The adenoma, a benign neo-
plasm of the epithelium, is the
most common and most im-
portant colorectal polyp. Most
adenocarcinomas arise from
adenomas, and the removal

of adenomas by colonoscopy
or by combined laparoscopic-
endoscopic techniques has
been shown to be effective

in decreasing the incidence

of colorectal cancer. When an
adenoma or adenocarcinoma is
found, every effort should be
made for a complete colonos-
copy to the coecum because
of the high rate of synchronous
neoplasms.

Unfavourable habits: low fibre, alcohol, tobacco

Inflammatory bowel disease (IBD): Ulcerative colitis, Crohn’s disease

Colonic adenomas (detectable and removable by colonoscopy)
Other malignancies like breast/ ovarian / endometrial cancer

Table 1: Factors with increased risk for colon cancer

s Gl &g 855 3005 Sl (5935 3 Jalgall 1\ gl

Risk category Screening recommendation

Average
(no risk factors as below)

Colonoscopy beginning at age 50,
repeated every 10 years if no polyps

(adenomas) are present

Inflammatory bowel disease

Colonoscopy beginning 8-10 years

after onset of IBD-symptoms,
repeated every 1-2 years

Positive family history (one
first-degree or two second-
degree relatives with colorectal
cancer any age)

Colonoscopy beginning at age 40 or
10 years prior to earliest colorectal
cancer in family

HNPCC Colonoscopy beginning at age 25,
repeated every year

Colonoscopy beginning at age 10,
repeated every year

Table 2: Screening recommendations for colorectal cancer

Screening and Prevention
Colon cancers usually progress
through the above mentioned
adenoma-carcinoma-sequence
from benign adenomas to
invasive cancer over five to ten
years, which represents the ra-
tionale for screening programs.
This transformation process
over years provides the op-
portunity to prevent cancer by
removing these polyps prior to
the onset of cancer. Colonos-
copy is the gold standard for
screening and prevention of
colon cancer.
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Only colonoscopy can verify a
colon cancer by taking biopsies
for histological evaluation and
only colonoscopy can both de-
tect and remove colonic polyps
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Clinical Staging

Once the diagnosis of colon
cancer is histologically con-
firmed, clinical staging is
important to determine the
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It routinely comprises physical
examination including digital i
rectal examination, colonos- Fig. 2: 2566-slice computer tomography scanner
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In special cases, additional .(\, J\,_\;)

diagnostics might be necessary
with magnetic resonance imag-
ing (MRI), positrone emissions
tomography (PET) or virtual
colonoscopy (CT- or MRI-
colonography) (Fig. 2).
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Colon Cancer Therapy

Moreover, a functional evalua-
tion of the general health and
organ functions of the patient
by experienced medical staff
is inevitable to weight the pos-
sible risks and benefits of the
treatment options (Fig. 3).

Surgery

The mainstay therapy for colon
cancer and the only treat-
ment option, which can result
in cure, is surgery (Fig. 4).

All other therapies are either
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Fig. 4: High-tech operation theatres provide the best technology and lead to

best surgical results
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adjuvant or palliative. The surgi- =

cal standard of primary colon
carcinoma includes the radical
resection of the tumor-bearing

colon and the complete dissec- |

tion of its lymphatic drainage
area by central ligation of its
vessels. The lymphatic dis-
section and the blood supply
of the bowel determines the
extent of colonic resection

and must be performed as an
en-bloc lymphadenectomy in
order to provide good oncologi-
cal results. Any neighbouring
organ or structure involved by
the tumor, e.g. small bowel,
kidney, uterus or bladder,
should also be resected en
bloc with the primary tumor.
To further reduce the risk of
intraoperative dissemination of
tumor cells, the no-touch isola-
tion technique calls for central
ligation of the vessels and clo-
sure of the bowel lumen prior

to the mobilization of the colon.

The surgeon and the expertise

of the hospital have repeatedly
been identified as one of the
most important prognostic fac-
tors for patients with colorectal
carcinoma. Depending on the
yearly case load, the training
and the special interest of the
surgeon in colorectal surgery,
disease-specific survival varies
significantly among surgeons.
Therefore, colon cancer
surgery should preferably be
performed in specialized colon
cancer centers applying the
outlined surgical standards in
the treatment of primary colon
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Fig. 5: Removal of the right colon = right hemicolectomy Fig. 6: Removal of the left colon = left hemicolectomy
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Fig. 7: Removal of the sigmoid colon = sigmoid resection Fig. 8: Removal of the rectum with preservation of continence = anterior
resection
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Fig. 9: Different techniques of pouch reservoirs after removal of the rectum with the aim to achieve a good conti-
nence. A. transverse coloplasty, b. side-to-end anastomosis, c. colonic J-pouch
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carcinoma to ensure the best
possible short- and long-term
results.

Surgical Standards
Carcinoma of the coecum and
ascending colon is treated

with right hemicolectomy with
central ligation of the iliocolic
and right colonic arteries and
reconstruction by ileo-transver-
sostomy (Fig. 5). Carcinoma in
the middle of the transverse
colon is treated with transverse
colectomy or extended right

or left colectomy with truncal
ligation of the middle, right

and / or left colonic artery and
reconstruction by ascendo-
descendostomy. Carcinoma of
the descending colon is treated

2551 6<I J-pouchyl ¢ dusleall Luplall

with left hemicolectomy with
central ligation of the inferior
mesenteric artery and recon-
struction by transverse-recto-
stomy (Fig. 6). Carcinoma of
the sigmoid colon is treated
with radical sigmoid resection
with central ligation of the
inferior mesenteric artery and
reconstruction by descendo-
rectostomy (Fig. 7). Colon
carcinomas located in between
two lymphatic drainage areas
like carcinomas of the lateral
transverse colon or the right
(hepatic) and left (splenic)
flexure are treated by extended
right or left colectomies or sub-
total colectomies with central
ligation of the vessels of the
two lymphatic drainage
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areas. In rectal cancer surgery,
we differentiate depending on
the tumor location between
sphincter-preserving (Fig. 8)
and non sphincter-preserving
procedures. Special techniques
are developed as stool res-
ervoirs after resection of the
rectum and to ensure a good
quality of continence and life
(Fig. 9). Non-sphincter preserv-
ing techniques are performed
rarely at our institution (Fig.
10). Our university hospital has
a specialized team of interna-
tionally recognized surgeons
and gastroenterologists, which
work continuously on improve-
ments in surgical techniques
for colon and rectal cancer.

Laparoscopic Resection
Laparoscopic surgery for colon
cancer is a recognized alter-
native to established open
(conventional) surgery. Sev-
eral studies have shown no
disadvantages in regard to the
extent of resection, number

of resected lymph nodes and
short- and long-term outcome
(prognosis). However, it has

to be realized that these study
patients were often highly
selected, and only highly expe-
rienced surgeons participated
in the trials. We believe, that
laparoscopic surgery should be
considered primarily for colon
cancer patients with small tu-
mors and should be performed
only by laparoscopic-trained
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Fig. 10: Complete removal of the rectum and the sphincter = abdominoperi-

neal resection, Miles procedure
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surgeons, which can provide
the same oncological quality
as in conventional surgery.

We developed several surgical
techniques, which are per-
formed by our minimal-invasive
specialists at our university
hospital (Fig. 11).

Adjuvant Therapy

The stage of disease at presen-
tation remains the most impor-
tant prognostic factor for colon
cancer patients (Fig. 12).

Stage | disease carries an
excellent prognosis of more
than 95% 5-year survival rate,
and surgical treatment alone is
considered sufficient. An adju-
vant therapy is not indicated.
Chemotherapy in an adjuvant
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setting is recommended for
patients with colon carcinoma
without distant metastases
after complete resection of the
primary tumor and the lymphat-
ic drainage area but elevated
risk for tumor recurrence.
These recommendations

are based on the risk-benefit

Toa sl Zalloall Lo 53 (ol pgals
il Lulsll dalall 5 sa LS
Taalyadl Gyl (o aganl 5y shas 3
Ji3 e Lgolantad a3y 3l

& Ll dalyall palatal
(V1K) proelall Blatitus
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cancer (no distant metastases  Fig. 11: Combined laparoscopic-endoscopic operation techniques for the Js R e Ol U s
but resected local lymph node removal of benign polyps or early stage cancer. ,(\ Y dg;_,) 340

. a) laparoscopic-assisted endoscopic resection. . . s
metastases) as it has proved b) endoscopic-assisted laparoscopic wedge resection. J|44! ol Jassy \;‘Jw i )
to reduce the rate of tumour c) endoscopic-assisted laparoscopic transcolic resection. 730 &lsiw 0 slaall Juss 5

d) endoscopic-assisted laparoscopic colon segment resection.
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apy is currently not routinely :
recommended as the available
randomized controlled trials
have failed to demonstrate
convincing survival benefits
for the entire patient group.

Nevertheless, high-risk situa-

tion are identified, in which an

adjuvant chemotherapy should
be offered even to patients
with UICC stage Il disease.

recurrence, to increase dis-
ease-free and overall survival
and to be cost-effective in this
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Conclusion

Surgery is the only option for
cure in the treatment of colon
cancer (Fig. 13). The surgical
standard in the treatment of
primary cancer of the colon
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with en-bloc lymphadenectomy
and central ligation of its ves-
sels. Open (conventional) or
laparoscopic techniques can be
applied to achieve good onco-
logical results in colon cancer
surgery. Adjuvant treatment
has repeatedly been shown

to improve survival in stage Il
(node-positive) disease. The
role of adjuvant treatment for
stage Il (node-negative) dis-
ease remains controversial.
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Fig. 13: Colorectal trained surgeon at the Department of Surgery, Klinikum
rechts der Isar, Technische Universitdt Munich, Germany
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Progress

in the Imaging Luad il

Diagnostics
of the Heart

Nowadays it is assumed that
an acute myocardial infarction
develops at the bottom of a
ruptured vulnerable plaque,
which is characterised by
typical histomorphologic fea-
tures. These plaques usually
contain a lipid-like core within

a thickened intima, limited
towards the lumen by a thin,
fibrous cap. One goal of cur-
rent research in the field of
interventional cardiology is to
identify these special lesions
with certainty, in order to avoid
the development of significant
clinical cardiac events in ad-
vance. Due to a too low resolu-
tion, currently available imaging
techniques (e.g. intravascular
ultrasound IVUS) provide no
secure possibility of visualising
a vulnerable plaque. People

at the West-German Cardiac
Centre in Essen are using inno-
vative methods, such as virtual
histology (VH-IVUS) and Optical
Coherence Tomography to
improve the commercial imag-
ing techniques angiography, CT
and IVUS. Both procedures are
used to be able to analyse the
internal walls of the vessel in

a more efficient way and thus
optimise the indication for a
coronary intervention.

OCT is an examination method
in which short-coherent light

is used to measure the dis-
tance of reflective materials by
means of an interferometer.

As a result, high-resolution in
situ images can be obtained.
Various preclinical and clinical
series have shown that OCT
allows for the definite identifi-
cation of intramural and luminal
morphologies, e.g. plagues,
thrombuses, dissections as
well as information on lumen
and stent dimensions. Stud-
ies comparing IVUS and OCT
have demonstrated that OCT
provides additional morphologi-
cal information. Due to the high
temporal and spatial resolution,
OCT can also be used to detect
coronary anomalies, such as
e.g. a muscular bridge.

OCT has been used at the
West-German Cardiac Centre
Essen for clinical diagnostics
since 2006. This is where the
first description of a muscular
bridge diagnosed by means of
OCT was published in the New
England Journal of Medicine.
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Fig. 1 illustrates a considerably better
optical resolution compared to a
“classical” IVUS-image.
Fig. 1: Optical Coherence Tomogra-
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Orthopedic Surgery

Introduction

Due to its anatomical construc-
tion (consisting of ilium, pubis
and ischium), the acetabulum
plays an important biomechani-
cal role as direct load transfer
medium from the vertebral
column to both legs and as mo-
bility guarantor of the patients.
Fractures of the acetabulum
usually occur by indirect frac-
ture mechanisms with energy
transfer via the femur (poste-
rior wall fractures due to e.g.
sitting position at the time of
the accident (“dash-board-inju-
ry”)). Direct mechanisms rarely
occur; in this case they involve
substantial soft parts damage
or open fractures. These are
usually high-energy fractures.
Due to the demographic devel-
opment, acetabulum fractures
occur with increased frequency
through low-energy traumas
(e.g. domestic fall) with in-
creasing age of the patients.
The classification into five sim-
ple and five combined fractures
according to Letournel has
established itself in the clinical
practice. This is of essential
importance for the choice of
therapy.

For a long time fractures of the
acetabulum have been consid-
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Current Treatment
Strategies
Following Ace-
tabulum Fractures

ered as successfully treatable
only by means of conservative
therapeutic measures, espe-
cially in case of patients of ad-
vanced age. Due to the works
of Judet and Letournel as well
as the constant improvement
of the structured x-ray analysis
and the classifications and
therapeutic options derived
from this, the surgical treat-
ment of acetabulum fractures
could increasingly establish
itself.

A primary or secondary articu-
lar congruence or a minimum
dislocation in case of fractures
visible by means of x-ray ex-
amination still today represents
an indication for a conserva-
tive therapeutic approach in
more than 50% of all cases.
Especially in case of geriatric
patients, the selection of the
therapy depends of the comor-
bidity and the further surround-
ing circumstances as well.

Anatomy

When described anatomi-
cally, the acetabulum can be
compared with a Y turned
upside down. Since the works
of Rouviére, the classifica-
tion of the Os coxae into two
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Orthopedic Surgery

so-called “pillars” has been
acknowledged. The short leg of
this »A« (Lambda) consists of
portions of the OS ilium and is-
chium and exhibits an extreme-
ly dense and solid osseous
substance (= Os innominatum).
The arthroplastic portion, the
"posterior wall”, represents

an essential portion of the
load-bearing articular surface in
upright position (Fig. 1).

The longer leg of the »h«
largely consists of the Os ilium
and a small portion of the Os
pubis. The inner surface of

the anterior pillar forms the
elongated and thin so-called
quadrilateral surface. Due to
the resulting subluxation of the
femoral head to the centre and
missing intraoperative possibili-
ties of sufficient repositioning
and fixation, fractures involving
flake fractures in this area are
complicated fractures.

Aetiology

Acetabulum fractures usu-
ally occur by indirect fracture
mechanisms involving power
transfer via the femur. Direct
mechanisms rarely occur; in
this case, they involve sub-
stantial soft parts damage or
open fractures. The power is
transferred in dependence of
the functional position of the
joint on small surface portions
of the acetabulum; for exam-
ple, the most frequent injury of
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Fig. 1: Pillar structure of the acetabulum in lateral view (left image) and from
the hip (right image). The anterior and posterior pillars are marked red and
yellow, respectively. (from: Tscherne, Pohlemann: Becken und Acetabulum,

Springer-Verlag)

Fig. 2: Anterior-posterior (ap) pelvioradiography.

the posterior wall occurs due
to sitting position at the time
of the accident (" dash-board-
injury”).

Thus, the analysis of the frac-
ture occurrence mechanism fa-
cilitates the interpretation and
the classification of the fracture
and also has an influence on
the further fracture treatment
plans, as the inversion of the
effecting force vector repre-
sents the necessary reposition-
ing manoeuvre.

Diagnostics

The treatment of an acetabu-
lum fracture rarely is an
emergency measure. Thus,
all diagnostic measures which
allow for a detailed analysis of
the course of the fracture can
and should be taken. Gener-
ally, clinically certain signs of
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Orthopedic Surgery

the presence of an acetabulum
fracture are missing. That is
why a thorough and complete
x-ray diagnosis for confirming
or eliminating the possibility

of an acetabulum fracture is
always required upon a positive
medical history and a pain-

ful limitation of movement in
the area of the hip or a flex-
ible fixation with shortening
(suspected luxation of the hip).
First of all, a conventional x-ray
examination as pelvioradiogra-
phy is to be initiated (fig. 2). For
completion of the diagnosis,
solid handling of the Letournel
classification and for a better
preoperative and intraoperative
understanding of the fracture,
still even today the conven-
tional angled radiographs
(so-called "ala and obturator”
radiographs) should be made.
Radiological characteristic lines
occur due to the increased
weakening of orthogradely

hit corticalis, whereas spongy
portions appear to be transpar-
ent. Thus, specific lines may be
assigned to special anatomical
structures (Fig. 3-5).

By viewing these three con-
ventional radiographs together,
the experienced operating
surgeon may already be able
to make an almost 100% ac-
curate classification. The three
conventional x-ray images also
serve as an intraoperative ref-
erence control, since even with
existing 3D image conversion
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A Linea ilioischiadica

";,r Posterior acetabular
- 1

_.f,...—r-'l b

= \

Anterior acetabular
Linea iliopectinea

Fig. 3: Characteristic lines in a left ap pelvioradiography; graphical view on
the left, radiological view on the right. (Image from: Tscherne, Pohlemann:
Becken und Acetabulum, Springer-Verlag)

Os ilium

"Posterior margin”
Os innominatum

Anterior wall

Fig. 4: Ala image of a left hip, shown graphically on the left and radiologi-
cally on the right. Presentation of the possible characteristic lines in the Ala
projection. (Image from: Tscherne, Pohlemann: Becken und Acetabulum,
Springer—Verlag)

Posterior wall

Foramen obturatum 'II /

Fig. 5: Obturator projection and associated characteristic lines of a left
acetabulum. (Image from: Tscherne, Pohlemann: Becken und Acetabulum,
Springer-Verlag)
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Orthopedic Surgery

equipment an interference-
free image of the acetabular
joint surface is not possible
due to interferences with the
metal parts and the operating
surgeon thus remains depend-
ent on checking the ap, ala and
obturator images during the
surgery.

Upon the diagnosis of an
acetabulum fracture, a CT

with 2D and 3D reconstruction
is always necessary for fine
diagnostics. Using this, impres-
sion and comminution zones as
well as intra-articular fragments
upon luxations can be detected
as reposition obstructions

with absolute certainty. By
subtracting the femoral head,
the horseshoe-shaped joint
surface may also be complete-
ly overlooked and the course
of the fracture lines can be
assessed. Especially fracture
types like a fracture of the
anterior pillar with a posterior
hemitransverse fracture whose
hemitransverse component

is frequently detected only
incompletely or not at all in the
conventional image are worth
mentioning. In the axial layers
of the CT, this type of fracture
appears with two line portions.
On one hand, the fracture line
of the pillar runs from medial to
lateral (thus separating the two
pillars) and on the other hand,
the hemitransverse component
runs as an additional ventro-
dorsal fracture line, which
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Fig. 6: CT imaging of a fracture of the anterior pillar with posterior hemitrans-
verse fracture. Schematic presentation of the fracture parts in the left image.
Please notice the centrally beginning dorsal hemitransverse fracture. Left
image with the kind permission of Prof. Dr. E. Gautier, Fribourg Switzerland.

traverses dorsally from the
fracture line of the pillar (Fig.
6). Thus, this type of fracture
can only be distinguished from
a two-pillar fracture or a simple
anterior pillar fracture by the
means of a CT!

Classification of Acetabulum
Fractures

Classification According to
Letournel

The classification introduced by
Letournel is clinically common
and of essential importance
for the choice of therapy. This
classification is based on the
evaluation of the conventional
x-ray images and subdivides
the acetabulum fracture into
10 fracture types. It is in ac-
cordance with the anatomical
classification and follows a
surgically descriptive classifica-
tion system (Fig. 7).

Letournel subdivided an
acetabulum fracture into 5 sim-
ple fractures and 5 combined
fractures. The simple types of
fracture affect either only the
anterior pillar (anterior wall,
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Orthopedic Surgery

Fig. 7: Fracture classification accord-
ing to Judet and Letournel; overview
and presentation of individual frac-
ture types (Image from: Tscherne,
Pohlemann: Becken und Acetabu-
lum, Springer-Verlag)

fracture of the anterior pillar) or
only the posterior pillar (pos-
terior wall, posterior pillar) or
both pillars as “simple” trans-
verse fractures. The combined
fracture types are made up of
combinations of the above-
mentioned simple fracture
types (anterior pillar + poste-
rior hemitransverse fracture,
posterior pillar + posterior wall,
transverse fracture + posterior
wall, T — fracture and two-pillar
fracture).

Therapy

The targeted clinical examina-
tion is followed by a pelvio-
radiography in the anterior /
posterior ray path (ap). Upon
existing luxation of the hip, it
is repositioned gently (gener-
ally with short-term narcotics).
Generally, these are dorsocra-
nial luxations, which can be
detected well in the pelviora-
diography. After repositioning
it is examined once more in
the pelvioradiography. Upon
instable, i.e. relapsing luxation
of the hip (e.g. on account of a
large fragment of the posterior
wall without corresponding
roofing of the head) a supra-
condylar quadriceps femuris
wire extension is necessary. As
a result of this extension, the
joint can be fixed in the correct
position. As early as at that
point, a preliminary classifica-
tion of the fracture may be con-
ducted. The further clarification

German  al.Jl
Medical =i
Journal =i

FEATURING THE BEST OF GERMAN MEDICINE

The 5 Basic Forms of Acetabulum Fractures in Detail

Fracture of the posterior wall:
Separation in the dorsal acetabulum due to a fracture
of the posterior margo acetabularis. Usually the frag-
ments are dorsally dislocated.

Fracture of the posterior pillar:

The fracture line runs from the incisura ischiadica
major vertically through the acetabulum, exits through
the incisura acetabuli and, additionally, runs through
the ramus ossis ischii or another margin-forming
structure of the obturator foramen.

Fracture of the anterior wall:

In case of this very rare fracture, the anterior wall

of the acetabulum breaks loose arcuately between
the spina iliaca anterior-inferior and the pecten ossis
pubis.

Fracture of the anterior pillar:

The fracture line runs cranially through the ventral
portion of the os ilium, through the acetabulum and
in most cases it exits distally in the region of the os
pubis.

Transverse fractures of the acetabulum:

The transverse fractures are subdivided into additional

sub-groups according to the height of the transverse

component:

» Juxtatectal fracture (I), at the upper margin of the
fossa acetabuli

» Transtectal fracture (I1), cranial in the load-bearing
portion of the acetabular roof.

« Infratectal fracture (Il1), runs below the load-bearing
acetabular roof.
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Orthopedic Surgery

of the fracture and, if neces-
sary, the resulting correction
of the classification are now
performed with the help of the
computer tomographic scan-
ning. Additionally, the correct
repositioning of the fracture
should be documented in the
CT, since an ongoing dorsal
luxation of the hip at sufficient-
ly high extension weight may
easily be missed in the pelvio-
radiography. Thus, the weight
for traction should not exceed
1/7 of the patient’s body
weight and his bed should be
inclined (head elevated!).
Considering the further clinical
data (fracture type and age,
age of the patient, comorbidity,
patient’s request), the decision
on the therapy (conservative
vs. surgical) is made together
with the patient.

In case of a decision in favour
of the conservative therapy
(non-dislocated fracture,
centering of the femoral head
in the joint, stable hip without
any tendency for luxation, suf-
ficient roofing of the femoral
head, secondary congruence
upon two-pillar fracture), a suf-
ficient thrombosis prophylaxis
has to be ensured (high-risk
group!). Subsequent to the
initial, complete immobilisa-
tion for at least 10-14 days, the
x-ray scanning of the fracture
position should be repeated

in order to be still able to
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The 5 Combined Forms of Acetabulum Fractures

T-fracture:

This is the combination of a transverse fracture with
a vertical T-shaped fracture line through the fossa
acetabuli and pathognomonically distally through the
obturator ring.

Fracture of the posterior pillar with fracture of the
posterior wall:

This is the combination of a fracture of the dorsal pillar
together with posterior wall fragment.

Transverse fracture with a fracture of the posterior
wall:

The various fracture lines of the transverse fracture
occur in combination with a fracture of the dorsal wall
of the acetabulum.

Fracture of the anterior pillar with hemitransverse
fracture:

The fracture runs in the ventral-cranial portion of the
anterior pillar area and has an additional transverse
component in the area of the posterior wall. Dorsal
parts of the joints, however, are connected with the
trunk. (In contrast to the two-pillar fracture)

Two-pillar fractures:

The fracture line is characterised by the complete
separation of the joint massif from the trunk. Depend-
ing on the applied force and the position of the femur,
dorsal as well as ventral pillar fragments with asso-
ciated dislocation may occur. In this case, the head of
the femur usually follows the larger pillar fragment.
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Orthopedic Surgery

surgically correct secondar-

ily occurring incongruencies
(possible up to the 3rd week at
the most). In case of persistent
congruence of the joint, careful
pain-adapted mobilisation of
the patient with a partial load
of 15 kg should be carried out
for another 6 / 8 weeks. Upon
analgesia, another x-ray scan-
ning should again confirm the
conservative therapy indication
within 2-3 days after com-
mencing the mobilisation; even
another computer tomographic
scanning to clarify the ques-
tion of a step or increasing gap
could now be conducted.

Another x-ray progress check
is conducted after 6 / 8 weeks
and upon visible consolidation
of the fracture the mobilisa-
tion may be continued with a
successive increase of the load
up to full load beginning in the
12th post-traumatic week.
Upon incongruence or instabil-
ity of the hip, a surgical therapy
should generally be decided
for. In this case, special atten-
tion is to be paid to the area
of the acetabular fossa roof,
referred to as "acetabular roof
rc""” (Fig. 8). For assessing
the roof arc area, either the
CT is taken into account or a
measurement of the roofing
according to Matta in all three
conventional x-ray images is
conducted (“roof arc measure-
ment” (Fig. 8).
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Fig. 8: Measurement of the acetabular roof according to Matta:
Perpendicular line through the centre of the femoral head (1), measuring the
angle to the 1st visible fracture line (2). If, for example, an angle of less than
45° (1 to 2) is measured, it is clear that the load-bearing part of the joint is
affected and hence, an according indication for surgery is given. In case the
fracture line first to be measured exceeds this 45°-limit in all 3 projections, a

conservative therapy may be carried out.

Emergency situations are very
rare in acetabulum fractures.
Open acetabulum fractures,
repositioning obstructions in
hip luxation or an instable hip
with increasing nerve dam-
age should be operated on as
soon as possible. At sufficient
circulatory conditions, the diag-
nosis may be completed and
subsequently definitive surgical
care including the wound itself
should be arranged for in an
accordingly equipped trauma
centre within 6 hours.

At instable circulatory condi-
tions due to blood loss caused
by the fracture, a fragment
repositioning or adaptation
should be carried, e.g. by
means of a triangular external
fixator (on both sides supraa-
cetabular and injured femur)
or a femuris extension and

the definitive reconstruction
of the acetabulum should be

Fig. 9: 3.5mm cortical screws.
Standard to the left, pelvic screw to
the right.
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Day of accident

carried out only after circulatory
stabilisation and the completed
diagnosis.
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"extended accesses” are
modifications of these ac-
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cesses and are solely used for
the surgery of specific types of
fractures.

Current Standard of Fracture
Surgeries on the Acetabulum
Due to the screw length at the
pelvis, high torsional loads of
the screw heads may occur.
This is why implants made of
steel (pelvis reconstruction
plates (3.5mm, 10-16 perfora-
tions available)) and 3.5mm
torsion screws with enlarged
heads (referred to as pelvis
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ies (x-ray transparent operating
table, medical instruments for
the pelvis, cell saver), the ap-
propriate perioperative anaes-
thesiological management and
the further care of the patient
by staff which is surgically
knowledgeable and trained in
intensive care are of course
also necessary.

Particular Aspects of
Acetabulum Fractures in
Elderly Patients (> 65 Years)
Letournel categorised the
acetabulum fracture in patients
over the age of 65 as a coun-
terindication for the surgical
therapy. Due to the increas-
ing degree of activity in this
particular group of patients,
however, surgical reconstruc-
tions have to be carried out

at this age also. According to
epidemiological surveys by the
Arbeitsgemeinschaft Becken
[l der Deutschen Gesellschaft
far Unfallchirurgie/AO (Working
Group Pelvis Il of the German
Society for Trauma Surgery/As-
sociation for the Study of Inter-
nal Fixation), 14% of acetabu-
lum fractures occur in patients
over the age of 65 (118/823
patients with pelvis injuries
>65 years of age). Fractures

of the anterior pillar / anterior
wall represent the largest por-
tion with 36% (43/118). In this
group of patients, fractures of
the anterior pillar with poste-
rior hemitransverse fracture
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2D reconstruction: day of accident

—

3 years after surgery

Fig. 11: Fracture of the anterior pillar with posterior hemitransverse frac-

ture on the right side in a 62-year-old patient with surgical stabilisation via
the ilio-inguinal access. Conventional pictures and CT — images taken after
the accident show the fracture of the pillar (fracture line running across the
acetabulum) as well as the hemitransverse component (fracture line tailing
into the posterior wall). Post-operative x-ray images visualise this congru-

ent reconstruction of the joint surface and the pillar screws to connect the
anterior and posterior pillars, which are situated in front of the acetabulum.
The 3-year follow-up check of the fully recovered patient gives no radiological
signs of advanced arthrosis.
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according to Letournel (type
62-B3 according to AO/ASIF

- Association for the Study of
Internal Fixation) and simulta-
neous protrusion of the femo-
ral head towards the centre
make up a very large portion.

Issues in surgical fracture treat-

ment arise due to the existing
comorbidity of these patients
and the significantly reduced

bone quality, due to which not
only repositioning manoeuvres
become more complicated but

also the bone-implant bond is

aggravated due to the reduced

cohesion power. In doing so,
the choice of access and the
configuration of the implant
are largely in accordance with
the standard procedures and
a reconstruction has to be
intended just as well (case
description Fig. 12).

The actually achievable goal of
the therapy, however, has to be Fig. 12: Fracture of the acetabulum in an 89-year-old patient. This is a fracture

thoroughly discussed with the

patient. For instance, it may be

sufficient to create a secure
place for the implant for an
early hip-TEP or to commence
a conservative treatment with

mobilisation under partial load.

This would be done with the
conscience acceptance of a
remaining step in the joint.

In case of a secure anchor-
ing possibility, i.e. sufficiently
large and stable fragment of
the anterior pillar, a primary
hip replacement with hip-TEP,
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Progress 2 years after the surgery

of the anterior pillar with a posterior hemitransverse fracture on the left side
(visible in the axial CT) which is typical for this age. Surgery via the ilio-inguinal
access with reconstruction plate. On the occasion of the follow-up check 2
years after the surgery, the by now 91-year-old patient could walk freely with-
out support and still took care of his own household alone.
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which is immediately stable to
full load, should be carried out,
if necessary, a revision fossa
with screw-anchoring option
should be opted for.

Prognosis and Prospects
The possibility of a late surgical
reconstruction after osseously
mishealed or pseudarthroti-
cally mishealed acetabu-
lum fractures is significantly
limited, since in many cases
patients see the physician with
an already distinct arthrosis. In
the latter case, the only possi-
bility is the total endoprosthetic
joint replacement (TEP). In
doing so, an additional stabili-
sation might be necessary in
cases of existing pseudarthro-
sis, since the long-term result
is essentially dependent on a
stable fossa anchoring.

In case of a young patient with
relatively “simple” intra-ar-
ticular fracture shapes and a
sufficient cartilage quality, the
indication is given for a correc-
tive osteotomy through the
acetabulum. Since by then

the course of a fracture is only
visible in the cartilage, it may
become necessary to perform
the osteotomy “from the
inside” in order to restore the
exact congruence. Since such
surgeries are extremely labori-
ous, the objective of the treat-
ment should be to avoid such
conditions, i.e. upon detected
insufficient repositioning after
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primary reconstruction (limit-
ing values would be 1-2 mm
step and more than 2 mm gap
formation), a surgical revision
should be carried out, if neces-
sary in a specialised centre.
The long-term prognosis fol-
lowing an acetabulum fracture
is essentially dependent on the
primarily achieved anatomical
restoration of the joint surface.
In about 8-13% of all cases, a
bad functional result has to be
expected; in doing so, factors
like a late fracture surgery

(>3 weeks after the trauma),

a T—fracture type, age of the
patient >40 years of age, an
anatomically not correct reposi-
tioning or additional lesions of
the femoral head seem to be
predisposing.

Prof. Dr. U. Culemann (MD)
Prof. Dr. W. Knopp (MD)

Prof. Dr. T. Pohlemann (MD)
Department of Trauma-, Hand-

and Reconstructive Surgery

at the Saarland University Hospital
Tim.Pohlemann@uks.eu
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Single Incision
Cholecystectomy
New ways to scarless

gallbladder

Summary

Laparoscopic cholecystec-
tomy is considered as the gold
standard of the symptomatic
cholecystolithiasis surgery.
Lately, more and more at-
tempts are made to reduce the
invasiveness of the surgical
procedure. On the one hand,
the laparoscopic-assisted trans-
vaginal approach and on the
other, what is referred to as the
“single incision” method are
currently used in clinics.

The following sections de-
scribe the procedure of the
laparoscopic “single incision”
cholecystectomy; our own
results are presented as well.

Introduction

Laparoscopic cholecystectomy
has been the gold standard of
gallbladder surgery since the
90s (1). Due to the minimisa-
tion of approaches through the
abdominal wall, post-surgical
pain and the duration of the
hospital stay could be reduced
and the cosmetic result im-
proved. In the last 2 years, new
attempts were made to reduce
the trauma of the abdominal
wall by developing N.O.T.E.S.
(Natural Orifice Transluminal

surgery

Endoscopic Surgery).

At first, many approaches were
only performed experimentally.
These above all include the
transgastric (2, 3) and transcol-
ic (4) approaches.

At present, two methods seem
to establish themselves; on
the one hand, the transvaginal
approach (5-9), in which an in-
traperitoneal approach is made
in the area of the posterior
vaginal fornix under laparos-
copic control. The surgery is
then performed transvaginally,
using an assisting instrument,
which is still inserted in the
area of the umbilicus by means
of a trocar.

On the other hand, cholecyst-
ectomies are increasingly
performed by a single cutane-
ous incision in the umbilicus of
approx. 15-20 cm length. Due
to the missing triangulation and
the parallel working direction,
more and more bent and angle-
able instruments come onto
the market, which are expect-
ed to substantially simplify this
surgical technique. The pure
transumbilical cholecystectomy
improves the cosmetic result
and additionally avoids the
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penetration of other healthy
organs that have nothing to do
with the actual clinical picture.

Surgical Procedure

A cutaneous incision of approx.
1.5 cm length is made intraum-
bilically to perform the single
incision cholecystectomy (SIC).
A umbilical preparation up to
the fasciae is carried out. Alto-
gether three trocars of 5 mm
each are placed through this
cutaneous incision. The cor-
rect positioning of the trocars
is decisive for the successful
performance of the surgery.
The first trocar (T1) is inserted
caudally and medially whereas
the two other trocars (T2 and
T3) are inserted vertically at
the upper pole of the sub-

cutaneous cavity at the right
and the left (sees also Fig. 1).
The 5 mm 30° lens is inserted
through the medial port; the
trocars on the right and the left
are equipped with a clamping
and a preparation instrument.
Fig. 2 illustrates the instrument
set-up during the surgery. The
clamping instrument is handled
with the left hand; the gallblad-
der is clamped and fixed. The
Calot's triangle is prepared by
means of the preparation in-
strument (clippers). The coagu-
lation is performed by means
of monopolar current. After the
cystic duct and the cystic ar-
tery have been prepared, they
are closed by means of a 5 mm
clipper and transected. Alterna-
tively, a 10 mm trocar can be

clippers) inala juaas

any s g LT jaiadll Aty
Oty 851all LS s
bilay agdiel aty 3,4l
s 5l o

SSo53 st oS el e Yoy
s golall SESI Jlals Ve
ONE) Sy Aaalll sia
pale Vo bailay Lye oY)

alo Vo LS55 Il Jsatl o)
dola Liia il oo
Jlail aly daa (e datwdY

s ale Vo salyale 018,18

Ll o 5 1pall ALY Lal, i<
310U L g (e 8,0pall 130 o34
retrieval aMaiw¥l 88a aws
#L5,YI u;m\_: aly elld uay (bag

alo 0 Lio JS IS, 55 &3 gy
(salall 3Ll 13a e

& -[1 BISY: JJ! ool pl
SaoA Y Laiay JawYly Um‘ﬁl

& sosee Lpw e a3y T2,T3
aladl oia3 4y gaill (g lall Sladll
(3 Sl 30 ¥l ¥ 3

Ao ale 0 dusaall ()t oty
KHIAP NN B
BM'\,M' C)'JJ‘ (‘:“1\9
o Yy YIS 53l see
Faball UM olpaeaill YU
ORI R
iy 8yl PAERUNEN
olouls o IS wlis juaal a3y



German  aL.Jl
Medical .l
Journal =iy

Gallbladder Surgery FEATURING THE BEST OF GERMAN MEDICINE ‘;J‘J“J‘ aA‘JA

inserted into the upper left ap-
proach at this point already and
the vessels closed by means
of a 10 mm clipper. Switching
to the 10 mm trocar is required
for the insertion of the retrieval
bag. The later the 5 mm trocar
is replaced by the 10 mm
trocar, the more comfortable
the gallbladder can be removed
from the gallbladder bed.
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The gallbladder is removed ",’A] == Fh A S
from its situs by means of the
retrieval bag. After subsequent
securing of the hemostasis,
the trocars are removed from
the abdominal wall and the
fascia penetrations closed
by means of the interrupted
suture technique.
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So far altogether 38 patients
(m/f: 7/31) have undergone a
surgery in our clinic. The indica-
tions for the single incision
cholecystectomy were sympto-
matic cholecystolithiasis with-
out indications for cholestasis
or inflammation. The average
age of the patients was 53.8
years (+-14.1); their body
mass index was at 27.8 kg/m2
(+-3.24). Due to adhesions or
intra-operative signs for acute
cholecystitis, the procedure
had to be changed to conven-
tional laparoscopy altogether
3 times; in case of 4 additional
patients, an additional trocar
had to be inserted for secure
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and exact preparation. Conver-
sion to laparotomy was not
necessary. The surgery lasted
for 64.25 min (+- 14.0 min).
The patients were examined

1 month after the surgery; at
this point in time, no postope-
rative hernia or other pathologi-
cal findings could be detected
(Fig. 4).

Discussion

The single incision cholecyst-
ectomy is a feasible and safe
surgical technique. At present
there are not comparative stud-
ies to the laparoscopic chole-
cystectomy available; however,
it is becoming apparent that a
relatively simple surgical inter-
vention is advanced to a fairly
serious surgical intervention
due to the reduction of the ap-
proaches and the missing usual
triangulation. The duration

of the surgery is significantly
increased as well.

We use standard 5 mm trocars
for this surgical method. Port
systems are offered by various
companies which are inserted
into a lesion of approx. 2 cm in
size and require no additional
trocars. These systems are
predominantly disposable prod-
ucts and increase the costs

of the surgery. So far none of
these systems could establish
itself in the clinical practice.

Furthermore, new instruments
are offered, which are ex-
pected to simplify the surgery
above all by adaptation of the
geometry and the angleability.
In this case, it still remains to
be seen which combination
of instruments are practical
on the one hand and cost-ef-
ficient on the other. In case

of the technique described,

German
Medical

aly Ji
agal

Journal =L

FEATURING THE BEST OF GERMAN MEDICINE

exclusively instruments are
used that are used during the
conventional cholecystectomy
as well. New developments
will simplify the procedure
and might replace the classic
laparoscopic procedure due to
the improved cosmetic result.

References

1. Rao PP, Bhagwat SM, Rane A, Rao PP.
The feasibility of single port laparoscop-
ic cholecystectomy: a pilot study of 20
cases. HPB (Oxford) 2008;10:336-40.

2. Perretta S, Dallemagne B, Coumaros D,
Marescaux J. Natural orifice translumi-
nal endoscopic surgery: transgastric
cholecystectomy in a survival porcine
model. Surg Endosc 2008;22:1126-30.

3. Simopoulos C, Kouklakis G, Zezos P,
Ypsilantis P, Botaitis S, Tsalikidis C,
Pitiakoudis M. Peroral transgastric endo-
scopic procedures in pigs: feasibility,
survival, questionings, and pitfalls. Surg
Endosc 2008.

4. Pai RD, Fong DG, Bundga ME, Odze
RD, Rattner DW, Thompson CC.
Transcolonic endoscopic cholecystecto-
my: a NOTES survival study in a porcine
model (with video). Gastrointest Endosc
2006;64:428-34.

5. Marescaux J, Dallemagne B, Perretta S,
Wattiez A, Mutter D, Coumaros D. Sur-
gery without scars: report of translumi-
nal cholecystectomy in a human being.
Arch Surg 2007;142:823-6; discussion
826-7.

. Zornig C, Emmermann A, von Wal-
denfels HA, Mofid H. Laparoscopic
cholecystectomy without visible scar:
combined transvaginal and transumbili-
cal approach. Endoscopy 2007;39:913-
5

[0

7. Zornig C, Mofid H, Emmermann A, Alm
M, HA VW, Felixmuller C. [Combined
transvaginal and transumbilical approach
for cholecystectomy with no visible
scarring :]. Chirurg 2009;80:364-9.

8. Zornig C, Mofid H, Emmermann A, AlIm
M, von Waldenfels HA, Felixmuller C.
Scarless cholecystectomy with com-
bined transvaginal and transumbilical
approach in a series of 20 patients. Surg
Endosc 2008;22:1427-9.

9. Zorron R, Filgueiras M, Maggioni LC,
Pombo L, Lopes Carvalho G, Lacerda
Oliveira A. NOTES.Transvaginal chole-
cystectomy: report of the first case.
Surg Innov 2007;14:279-83.

Dr. Andreas Kirschniak (MD)
Prof. Frank A. Granderath (MD)
Department for General, Visceral
and Minimally Invasive Surgery

Hospital Neuwerk “Maria von den

Aposteln”, Ménchengladbach
fagzellamsee@yahoo.com

Al Guloywl i€l

alusihi el sa€all Sl

Gyaléﬂ.}c_a‘JeJ&lJJ|J+.:SJ|)A]|
Qalb Qb o) walll e
Jalas Gy Judl 3 phto Lnguay
sl oy daalall o Malasll
alajl Aalyall ey o<y (_5.3\__;1:‘2!
Lgale Y

0\5933°CH\5J534JA4L~3

o) Aaalyall 23l gl
‘L..I:‘JA:J\SJJH 3ae (o paiis JlanYl
Y aaa Ly 35 e Ldlal
ALl 518,55 Gl 5
olatie L2YI e Syea Yl sia
Hlls Baaly 5ad Jarias

& oY1 ) a5
QAMAJQJ.@AY|éMUA(5|u-\-u

D yaall syl

Sasia olgol dllia il oye SiSI g
Tabpall s ol a8 g2all ¢y

o cansSaIL el g oMel 3,58 3l
olacl Llilay 3l piall i g3l
Lrﬂ.\.ﬁu\A"bML;QMLM\_t'JJ
Sl5a¥l Gn Fe pana (sl a3 ]
SCRTPE PREE RIPRRE
I b ol g (e Lpaliazsl
oV 5SS (g gall AuiETll
o Joxias 3 L Lyinn
Ll sl 8,0l Jliatinl
Ll 0 Bpanll wlshasll o
Jursis Loy, s Taloadl b3 o
s L MK (a3 Lyl
cSlaadl selaall Gawas



Neuromuscular Function

German
Medical

Journal .11y

FEATURING THE BEST OF GERMAN MEDICINE

Assessment of
Neuromuscular Function
and Muscular Fitness
with a New Device for
Ground Reaction Force
Measurements

Overview

New methodologies for as-
sessing neuromuscular func-
tion non-invasively in classical
physical units are urgently
needed for fitness programs in
healthy individuals, in routine
medical examinations, and in
prevention campaigns [2].

It was suggested that bone
architecture and muscle
“strength” are closely related
[9]. Many healthy individuals
develop osteopenia/osteoporo-
sis as a consequence of a sar-
copenia [7,17]. In the elderly,
some neuromuscular para-
meters are essential for diag-
nosing frailty and increased risk
of fall or to develop osteoporo-
sis [4,8,12,14,16,19].

We developed a force platform
for assessing physical perform-
ance and to record factors
potentially influencing the risk
of fall. This involves two fun-
damental groups of variables:
1. gross maximum anaerobic
muscle force and power of all
muscles working against grav-
ity, and, 2. the velocity of the
mechanical output of postural
muscles responsible for bal-
ance with the power afforded.
The new device was expected
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Fig. 1: Balance-X-Sensor device

to allow a quick assessment of
individual musculoskeletal and
physical-performance status
through widely-applicable and
simple tests of training-sensi-
tive variables. One working
hypothesis is that the mecha-
nical activation frequency
estimates the power needed
to stand in an uncomfortable
test mode which provokes
imbalance when the eyes are
closed. It is assumed that slow
muscle fibres produce low, as
fast fibres produce high fre-
quency contributions, partially
controlling body sway. Fast
muscle reactions are expected
to better compensate deviation
of the body centre of mass or
to prevent a fall.
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Method

The device comprises a
ground-reaction force platform
(Balance-X-Sensor®, Soehnle
Professional GmbH), which
was developed and patent filed
by us. Three weighing cells
which span a stable, support-
ing triangular plane detect the
muscle forces delivered for
walking, balancing, or gener-
ally, acting against gravity

(Fig. 1). The sensitivity of the
weight cells is £1N, maximum
load per cell is 2,000N. The
sensitivity of power calculation
is 0.005W at 1024 samples,
and the nominal range is 0.005-
bkW. The quasi—periodical
mechanical waves produced
during tests are recorded as
time series at a sampling rate
of 100 Hz with a 16 bit sample
resolution.

The sample is analytically proc-
essed to calculate the power
spectral density distribution
(PFD) of the muscle activation
frequency. Spectral density
distribution is obtained by seg-
menting and Fourier trans-
forming the data By Parseval’s
theorem the function c(t) of
the mechanical wave can be
described as a discrete set of
Fourier transforms [13]:

1 N-1
nk - H e—Zm‘kn/N
N &

In its discrete form it estimates
the mechanical power of the
discrete wave. Meaningful
biological signals occur at less
than 20 Hz. The algorithm is
used to calculate two variables,
the mean frequency of muscle
power frequency distribution,
and, the total power as the
integral of the PFD.

Precision of force measure-
ment using a certified calibra-
tion weight of 50kg is <0.1%
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Fig. 2a and 2b: a) Normal well trained person. Left side shows the Frequency
distribution of muscular actions during a tandem stand over 10 seconds with

closed eyes. The right graph shows the
(black line) and the normal range with 1

force vector trace on the platform
standard deviation (green area) and

2 standard deviations (yellow). b) Patient with cerebellum stroke, showing

compensating good muscle frequency,
from the cerebellum.

trying to correct wrong input signals
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(CV) in 10 repeated measure-
ments. Power detection
threshold is 0.002 W, limited
by signal noises.
The following parameters,
derived from the 3 basic
variables muscle force, power
and frequency can be used to
evaluate physical fitness of an
individual in different test situ-
ations: In standing tests (e.g.
tandem stand):
« Force vector trace area [cm?2]
e muscle power frequency
[W/HZ]
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* balance power [W]

In high force movement test

(e.g. maximum force knee-

bends):

e power from maximum force
(W]

» maximum force [N]

» maximum force devided by
body weight (G-factor)

Fig. 2 a and 2b show examples
for good balance and neurologi-
cal deficiency.

Fig. 3 shows time series of

10 seconds, each produced by
different kinds of movements
with their maximum forces and
the calculated power.

Fig. 4a and 4b show the
screenshots of test results of
two older women perform-

ing a tandem stand with eyes
closed. The instrument style
software shows a very good
physical condition in one wom-
an, the other has clear deficits
with a consecutively increased
risk of fall.

Fields of Application

Our method can provide ad-
ditional insight by testing motor
and neuromuscular perform-
ance as needed to cope with
the daily environment. Which
practical meaning does PFD
have in this respect? It is the
speed of muscle activation
related to the limbs and bodies
masses requiring acceleration
to achieve physical tasks. One
can assume that an advanced
tennis player has much faster
reactions than a beginner.

Among other factors, the pre-
vailing difference is the ability
in acceleration of arm, leg and
body mass against gravity. We
found that PFD of the ground
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Fig. 3: Power and G-Factor during A: walking (13 Watt, 1.1), B: forced walk-
ing (58 Watt, 1.3), C: jogging (899 Watt, 1.7), D: maximum force knee bends
(2430 Watt, 3.2) and E: weight lifting with 5kg weights (240 Watt, 1.5).
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reaction forces in a balancing
attitude or during maximum
force movements were not
primarily related to age and
anthropometric data. Rather,

it is related to the health and
the training status. An intact
vestibular system and quick
neuromuscular reaction can
more efficiently correct ac-
cidentally occurring deviations
of the bodies mass center of
gravity. Less power consuming
corrections clearly mean lesser
exhaustment. In dancers it is
obvious, that training enhances
precision of movement as well
as balance. The device can
monitor such training effects in
many kinds of sports activities.

It is known that adolescents
more than triple their bone
mass in 10 years. It was sug-
gested that a high bone forma-
tion rate is related to strains
exceeding the bone modelling
threshold. These high strains
may be reflected in a G-fac-
tor exceeding 2 in a number
of individuals. Adolescents
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and sportsmen/women even
reach a factor of 4 (4 times the
force related to body weight!).
In turn, old adults are known
to loose bone due to disuse
according to the same hypoth-
esis. Lesser strains on bone
are clearly related to lower G-
factors as we could show in a
test population of 312 individu-
als (Fig. 5)[1]. Our observations
in osteoporosis patients could
be an indicator for the causes
of bone loss.

Methods to quantify locomo-
tion and neuromuscular func-
tions already exist [3,5,6,15].
However, some of the current
concepts of neuromuscular
diagnosis are not consistent
with classical rules and defini-
tions in physics, especially con-
cerning “strength” and power
as related to muscle physiol-
ogy, bone strength, and fall-
related fractures. Differentia-
tion between force and power
is essential for fitness-train-
ing or rehabilitation programs.
Bone strength is adapted

to maximal muscle forces,
whereas prevention of fall is
aided by muscle power.

In some studies, assessments
of motor-nerve functions failed
to show significant effects of
forces or power during locomo-
tion probably due to unsuitable
experimental designs or indi-
rect approaches [10,11,18].

A useful concept should

deal with parameters that

can describe neuromuscular
competence to directly coun-
teract external disturbances
and check physical fitness
easily. This is crucial when
considering strains on bone,
or the avoidance of injury from
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Fig. 4a and 4b: a) woman, 75 years, with good physical performance in
muscle frequency (left), force vector trace area (“balance”) area (middle), and
low power consumption during a 10 second tandem stand with closed eyes.
b) woman, 71 years, with low muscle speed, high power consumption to
maintain balance and consecutively large “sway" area.
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an unexpected threat need-
ing high force and power to
react. Our method also allows
measuring the minimum force/
power needed to keep balance

during standing tests, which
also reflects muscle fitness
or the ability to walk properly.
The influence of toxic drugs
like alcohol or other psycho-
tropic medication on physical
performance can be digitally
documented.
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amburg
at a Glance

The City of Hamburg is one of
the most marvellous cities in
Europe and belongs with its
diverse culture and leisure of-
fer to one of the most popular
city destinations in Germany.
About 120 Million tourists visit
the City every year. Thanks

to its international Harbour,
Hamburg is also known as the
"Gateway to the World".

As a traditional trading town,
this openness to the world has
shaped the life of the Elbe-
metropolis.

Hamburg Maritime -

Unique in Europe

Within the last few years the
Harbour of Hamburg has more
and more developed into a
tourist attraction: On a harbour

boat trip the skippers inform
their audience - in an amusing
way- about the over 800 year
old harbour. The Landungs-
briicken, the pathway along the
Elbe until Oevelgoenne with its
numerous restaurants and in
particular the historic
Speicherstadt are examples
for rapid development of the
Harbour in the last few years
and give a foretaste of its
future. Hamburg's HafenCity

is Europe’s biggest inner-city
construction project offering
155 hectare of flats, business
parks, industry, restaurants and
diverse leisure facilities directly
at the waterfront as well as the
new Cruise Ship Terminal. The
silhouette of the harbour shore

changes from month to month.
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The harbour and the shore

of the Elbe, which during the
summer disperse a gaze of
Caribbean flair, are not the only
maritime locations which make
up the unigue recreational
value of the City. In particular
the Alster lake, arising in the
North, forming a big lake in the
heard of the city offers with its
surrounding open green spac-
es, an oasis of tranquillity and
relaxation. At a sunny day the
Alster lake is one of the most
popular places for walking, jog-
ging, cycling and water sports.
The newest trend: canoeing
along the calm Alster lake with
a breathtaking finale in the
street canyons of the city.

Culture in Hamburg
Culture in Hamburg offers a

remarkable diversity on a world

class level. The city holds
3 state operas and about
40 private theatres. Hamburg is
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ques - from Jil Sander, Unger
and Escada to Joop -, exquisite
antique shops, precious jewel-
lers, design furniture stores
and delicatessen stores invite
to spend money. Also in the
young fashion scene, Ham-
burg does not rank any other
world metropolis behind: the
new trend quarters like the
Schanzen and Karolinenvierten,
Ottensen and St. Georg are
home to the “wild"” fashion
designers.

Entertainment in Hamburg
On the Reeperbahn on which
Hamburg visitors as well as
locals amuse themselves in the
numerous clubs, bars and
cafes has become a melting
pot of various different influ-
ences, trends and styles. The
Kiez and the bordering Schan-
zenviertel are places of vibrant,
hip city life. St.Pauli simply
offers everything: commerce,
kebab and Asia shops, stylish
bars and punk clubs.

However, not only the Reeper-
bahn offers its visitors a great
time. There are other attractive
ways to experience Hamburg:
The DOM is the biggest fun fair
in Northern Germany. Three
times a year, the Heiligengeist-
feld turns into an entertainment ¥
park with rollercoaster, auto
scooters, fair ground entertain-
ers and many international
specialities. The highlight is the
Ferris wheel, giving its visitors
a magnificent view over the
city. Besides these attractions
Hamburg is well-known for the
Harbour Anniversary, the Fish
market, the Japanese Blossom
Festival as well as the numer-
ous Christmas markets during
winter times.
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© Hamburg Tourismus GmbH
www.hamburg-tourismus.de
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www.german-medical-online.com
The worldwide presence of German medicine.
Germany is only seconds away.

Via QR-Code - the latest cell
phone technology - to the direct
Information on your cell phone.
Give it a try.

How it works

Get the reader for your cell phone for free:
http://reader.kaywa.com

Take a picture from the QR-Code and jump
to the detailed information.

. Hospitals Clinics
Medical Centers

Competence Center for the Diagnostic and Therapy i Z) *
of Chronic Pruritus *

ssssssrmr=ris Specialists from several Departments of the University offer a complete )
check-up to identify the origin and best treatment for chronic pruritus.

Department of Obstetrics and Gynecology, University - Z) *
Frauen Hospital of Tuebingen *
4‘;2 - | Excellence centre for General Gynecology, Gynecological )
Oncology, Obstetrics, Urogynecology

&, Department Dermatology and Allergy TUM *

Department of Dermatology and Allergy Biederstein,
B o Technical University Munich


http://www.german-medical-online.com/Category/Hospitals/

. Hospitals Clinics '
Medical Centers Info

Department of Ophthalmology, Klinikum rechts der

Isar, TUM
diabetic retinopathy, retinal detachment, cataract, corneal
transplants, lasik and epilasik and more
® v’ Department of Orthopaedic Sports Medicine,
—*=~ Klinikum rechts der Isar

knee shoulder and foot surgery, arthroscopy cartilage cell
and bone cartilage transplantation

Department of Pediatric Surgery, University Medical
kunkum _ Center Mainz, Germany
m.!rrt_ .

"u'.'l:'\-'a '

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern
Treatment of multimodal and brain tumours, vascular

malformations, paediatric, spine, neurosurgery.

Pro Vita out-of-Hospital Intensive Care

mm Intensive Patients Care in a non-hospital setting for adults,

babies and children

KLOSTER

crarscHapr  Specialist Hospital Kloster Grafschaft

= Specialist Hospital for Pneumology and Allergology
SPECIALIST HOSPITAL
FOR PXEUMOLOGY AND
ALLERGOLOGY

University Hospital for General, Visceral and
Transplantation Surgery
«{ UKT Experienced excellence center for abdominal organ
" transplantation and surgical oncology.

A

/ University Hospital Muenster /

/ Universitatsklinikum Miinster

ﬂKM The University Hospital of Minster is one of the largest hospital
unversititskinikom — complexes for specialised medical care in northern Germany.

Miinster


http://www.german-medical-online.com/Category/Hospitals/

Hospitals Clinics
Medical Centers
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. Practices
Medical Doctors

-

D, Schlotmann

Orthopadie

Bavariapark

XCell-Center for Stem Cell Therapy

In the Eduardus Hospital

BG-Trauma Hospital Tuebingen

traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

Department Obstet. Gynecology, University Hospital
LMU Munich
Women Health, Cancer, Prenatal Care, Infertility

Department of Nephrology and Endocrinology,
Charite, Campus Benjamin Franklin

treatment of all kidney problems including renal
transplantation and hypertension

Dr. Schlotmann & Partner PraxisKlinik

We are a clinic specializing in Dental Implantology, Dental
Aesthetics, procedures under narcosis.

Neocontrol - Pelvic Floor Therapy System

non-surgical, non-invasive therapy

Orthopédie Bavariapark

Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement

* %


http://www.german-medical-online.com/Category/Hospitals/
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&;
Medical Equipment i
MedTech Instruments %

.
o

W Acto GmbH

Disinfection

Sterilisation Disinfection, Sterilisation, Hygiene
Hygiene

proxomed Medizintechnik GmbH

Fm’mmEd Professional Training Systems for Active Therapy.

Future Rehab and health Concepts

3B Scientific

...going one step further

Dieringer GmbH

4 DIERINGER s _ .

~ === orthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel
Services Hotels

A7 German Medical Consult

/" German

Medical - we arrange the best treatment for patients from all over the
\Consult. world in specified and renowned German Centres of Excellence.

ADAC ADAC Service GmbH

When it comes to safety, the ADAC-Ambulance Service is
the ideal partner for all holiday and business travellers.

Reuschel & Co. Privathankiers

— e

ek

Reuschel & Co. Privatbankiers is one of Germany's leading
private banks

Thsehs Uil
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*Hospital
Planning

following the EU guidelines

* 5k

ISO standards and/or KTQ certification Hospltal

ing and development of hospitals, Engineering
health centres and medical practices .
% hospital furnishings and made In
infrastructure Germany

www.hospitalplanning.eu

% 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) Hospital

% internal presentation and appearance =
(human relations) P|anl1lng
% development of the corporate identity (Cl) A"lance

* website optimization, screen design Berlin  Munich
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