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Editor's Note

Dear Reader,

For the third time, the German
Medical Journal is present at
the Arab Health and has been
through a rapid development in
these 3 years.

The German Medical Journal
was introduced at the Arab
Health 07 as print edition in
Arabian-English. One year later,
we presented the German
Medical Online Portal at the
Arab Health 08 and thus
pointed the way ahead online.
The logical next step was the
conversion of the German
Medical Journal from the print
edition to the digital edition.

The eBook: Complete
and just like printed

With the conversion of the
print edition to the digital
edition, the GMJ is not only

in line with the current trend
but, due to the Flash eBook,
also takes the current state-
of-the-art online technological
lead. Flash eBook means that
you have the complete journal
on your display and are able
to leaf through it just like in a
magazine.

The advantages are obvious:
Quick availability, great degree
of distribution and cross-
media linking. And our readers
appreciate our efforts: since
the end of October 08, every
minute 1.3 readers worldwide
have accessed the eBook or
downloaded the PDF version.
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The front runner in
technological advancement
for our readers

At the Arab Health 09, the
current German Medical
Journal will be issued as CD
edition as well.

Whether on CD as eBook

or as PDF version on the
internet: German Medical
Journal provides the interested
reader with additional detailed
information by cross-linking
with the German Medical
Online Portal.

Cross-linking is possible either
via the Info-Click Button

or via the latest cell-phone
technology, namely the QR-
code - the direct information on
your cell phone.

Give it a try and above all:
Enjoy your

German Medical Journal!

Professor Dr. Hans Fritz
Editorial Board
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Congratulations to
Prof. Dr. zur Hausen
on the Nobel Prize
for Medicine 2008

On December 10th, 2008
Prof. Dr. Harald zur Hausen
received in Stockholm the
Nobel Price for Medicine.
The German scientist, former
Scientific Director of the Ger-
man Cancer Research Center,
is awarded for finding that
cervical cancer is caused by
viral infections. Zur Hausen
wins one half of the prize;
the other half is shared by
Francoise Barré-Sinoussi and
Luc Montagnier for discover-
ing HIV, the virus that causes
AIDS.

Harald zur Hausen has a special
interest in infection-induced
malignancies. He showed the
role of papillomaviruses in
cervical cancer and discovered
a larger number of novel virus

types.

When the cancer scientist
Harald zur Hausen affirmed in
the seventies that viruses can
cause cancer, he contradicted
therewith the prevalent doc-
trine. At the beginning of the
eighties zur Hausen discovered
the until then unknown human
papillomaviruses types 16 and
18, which are the cause of

70 percent of uterine cervix
cancer. His research made it
possible to develop a vaccine,

which protects women against
uterine cervix cancer.

It is of great concern to the
scientist, that also the less de-
veloped countries will be pro-
vided with the vaccine against
human papillomaviruses (HPV),
which is until now too expen-
sive for them.

Harald zur Hausen received
numerous national and inter-
national awards, holds seven
Honorary Degrees and is an
elected member of various
academies. From 1983 until
2003 he was appointed as
Scientific Director of the Ger-
man Cancer Research Center
in Heidelberg.

Zur Hausen is still an active
scientist and engaged currently
in the possible role of infec-
tions in the origin of Leukaemia
and in breast cancer.
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Liver Surgery

Dr. Annette Sappler (MD)
Dr. H. Scheuerlein (MD)
Prof. Dr. U. Settmacher (MD)

Surgical Treatment Options
for Liver Tumours

Part 1: Entities, Diagnostics,
Indications, Resection and
Transplantation Techniques

1. Entities

A distinction is made between
benign and malignant liver tu-
mours. Benign liver tumours in-
clude focal-nodular hyperplasia
(FNH), haemangioma and liver
cell adenoma. The adenoma
represents a transitional form
which may progress to be-
come a malignant hepatic cell
carcinoma. The haemangioma
is the most common benign
tumour of the liver (1).
Malignant liver tumours are
subdivided into primary and
secondary lesions (metas-
tases). 90% of malignant liver
tumours represent metastases
of which the primary tumour
is located to 85% in the colon
and rectum and to 15% in
other organs such as stomach,
pancreas and ovaries.

The remaining 10% of malig-
nant liver tumours comprise
primary liver tumours. With a
share of 80%, the hepatocel-
lular carcinoma (HCC) is the
most common primary liver
tumour, while the intrahepatic
cholangiocellular carcinoma is
the second most common pri-
mary liver tumour with a share
of 10-20% (2).
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Hybrids between HCC and
CCC account for approx. 1%
of all primary liver tumours.
The incidence of HCC in men
is 13.8 cases per 100,000
population per year; in women,
however, it is only 0.8 cases
per 100,000 population per
year (3). The incidence of int-
rahepatic CCC is 0.44 cases in
men and 0.56 cases in women
per 100,000 population per
year (4). Extrahepatic bile duct
tumours (Klatskin tumours

— malignancies affecting the
common bile duct) and gall-
bladder tumours are rare.

The incidence of extrahepatic
bile duct cancer in men is 0.74
cases per 100,000 population
per year, whereas in women

it is merely 0.57 cases per
100,000 population per year
(5). The incidence of gallblad-
der carcinoma in women is 1.5
cases per 100,000 population
per year, in men it is only 0.8
cases per 100,000 population
per year (6). The figures above
show the incidences in vari-
ous European countries. It is
particularly remarkable that
the incidences for the various
liver tumours differ in other
parts of the globe. Primary liver
tumours are rarely of mesen-
chymal origin as is the case
with the primary sarcoma of
the liver and haemangioendo-
thelioma as well as haemangio-
endothelial sarcoma (7,8).
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Fig. 1: Contrast-enhanced ultrasonography: liver metastasis

2. Diagnostics

In the diagnosis of liver tu-
mours, a multitude of clinical
examinations is applied. The
most important ones include
computed tomography (CT),
magnetic resonance imaging
(MRI), positron emission tomo-
graphy (PET), ultrasonography,
contrast-enhanced ultrasono-
graphy and intraoperative
ultrasonography.

Initial diagnosis of a mass in
the liver is usually made by
means of routine ultrasono-
graphy. With the development
of contrast-enhanced ultra-
sonography, the sensitivity of
conventional ultrasonography
has been increased from 69%
to 80% in the detection of liver
tumours (9)(Fig. 1).

Today, identical sensitivities
and specificities are achieved
with contrast-enhanced
ultrasonography and CT in the
detection of such lesions (10).
For further diagnostic clarifica-
tion, a CT with intravenous
contrast administration or, alter-
natively, an MRI is performed.
MRI has a greater sensitivity
and specificity than CT, espe-

cially in the detection of small
liver metastases. The sensitiv-
ity of MRI in the detection of
metastases smaller than 10
mm was at 95% as opposed
to the sensitivity of 88% of
CT. In terms of specificity, MRI
also prevailed with 95% over
CT with 80% in the detection
of metastases smaller than 10
mm (11).

In the case of specific consid-
erations, especially for primary
staging and progress monitor-
ing following chemotherapy,
PET can also by performed.
This technique makes use of
the varying metabolic activity
of tumours. As a result of the
metabolic activity of tumour
tissue, the radioactive glu-
cose analogue tracer is in part
increasingly enriched in tumour
tissue following the adminis-
tration of 18F-FDG (Fluor-18-
Fluordeoxyglucose). In doing
so, hepatic and extrahepatic
tumour tissue can be detected
and traced more precisely and
evaluated in terms of progres-
sion following chemotherapy.
CT and MRI are more sensitive
in the detection of liver metas-
tases, but less specific than
PET. With a sensitivity of 82%

Fig. 2: CT: centrally located HCC
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Liver Surgery

and 89%, MRl and CT were
superior to PET and to com-
bined PET/CT with a sensitivity
of 54% and 66%, respectively
(12)(Fig. 2).

In addition to the aforemen-
tioned examinations, magnetic
resonance cholangiography
(MRC) and endoscopic retro-
grade cholangiography (ERC)
are, if necessary, also em-
ployed in the diagnosis of bile
duct tumours (13). With a sen-
sitivity of 94% and a specificity
of 100%, MRC was superior to
ERC with a sensitivity of 87%
(14).

For the final determination of
the surgical strategy, many
liver surgeons perform intra-
operative ultrasonography
following exploration of the site
of surgery.

With the help of intraoperative
ultrasonography, the position
of the tumour in relation to the
surrounding vessel structures
can once more be precisely
mapped (15).

Currently, the results of in-
traoperative ultrasonography
alter the surgical approach for
one in five patients (15). The
development of 3-dimensional
intraoperative ultrasonography
is a novelty which enables re-
sections to be performed with
greater precision while putting
less strain on vessels and bile
ducts (16).
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Prior to a planned extensive
liver resection, the liver volume
that remains after resection
needs to be determined pre-
surgically by means of radio-
logy in order to assess the
functional capacity.

This is done using novel
software systems which are
capable of segmenting intra-
hepatic vascular and canal-
icular structures, modelling
them three-dimensionally and
quantitatively visualising their
pertaining territory (17).

With the help of computer
programmes like MeVis, the
3-dimensional model of liver
and vessels makes it possible
to perform resections is such

a way that parenchyma can be
saved while reducing the surgi-
cal risk of hepatogenic insuf-
ficiency (18).

3. Indications

Surgical intervention is cur-
rently the only way to a full
recovery from primary and
increasingly also from second-
ary malignancies of the liver.
The indication for surgical treat-
ment of benign liver tumours
results from complications
(compression of neighbouring
organs, pain, haemorrhage,
etc.) or when they are precan-
cerous (adenoma). The surgi-
cal treatment options are liver
resection and transplantation.
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Liver Surgery

Fig. 3: Couinaud'’s liver segment
classification

The operability, i.e. the pos-
sibility of curative resection of
a liver tumour depends on the
extent of tumour invasion, the
necessary scope of resection
and the remaining functional
liver volume (19). The indica-
tion for liver transplantation
depends on the tumour entity
and the extent of infiltration of
the liver.

As a matter of principle, the in-
dication for surgical treatment
is determined in dependence
of the tumour entity. However,
there are also considerable
regional as well as centre-spe-
cific differences in the selec-
tion of treatment.

Benign liver tumours

These include focal-nodular
hyperplasia, haemangioma
and adenoma. In rare cases, a
resection needs to be per-

formed (20). For haemangioma,

the signs and symptoms, a
rapid increase in size, the risk
of rupture and doubts about
the nature of the tumour are
indications for surgical treat-
ment (21).

If a liver cell adenoma is
present, which in itself is a
benign liver tumour, treatment
in the form of a liver resection
is strongly recommended with
respect to the often difficult
differential diagnosis of highly-
differentiated HCC, a possible
malignant transformation and
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possible complications in spon-
taneous progression of the
condition (22,23).

HCC

In the treatment of HCC,
resection or transplantation are
available therapeutic options
depending on location, expan-
sion and remaining functional
capacity. Liver resection is

still the treatment of choice
for HCC, provided that the
remaining functional capacity is
sufficient. In cases where only
insufficient functional capacity
(liver cirrhosis) is present or
resection is not possible due
to the location and number of
tumours, a liver transplanta-
tion is indicated if there are no
contraindications (24).

CCC

For intrahepatic cholangiocarci-
noma, resection is the treat-
ment of choice (25).

Depending on the tumour
location in the case of bile duct
tumours, an extended liver
resection is in part routinely
performed together with the
resection of extrahepatic bile
ducts and a regional lym-
phadenectomy.
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Liver Surgery

An extended right or left hemi-
hepatectomy is indicated for
bile duct carcinoma depending
on tumour expansion and bile
duct anatomy (26,27).

Gallbladder Carcinoma

For gallbladder carcinoma at
the T1/Tis stage limited to the
mucosa, a cholecystectomy is
performed. At the advanced
stages T2-4 without metastatic
disease, radical cholecystec-
tomy and resection of the liver
segments Vb and V with hepa-
toduodenal lymphadenectomy
is indicated, while an additional
extended liver resection and

a pancreaticoduodenectomy
may also be necessary (28,29).
What remains unclear is

the decision for a limited or
extended resection at the T1b
stage (30).

Secondary Liver Tumours
(Metastases)

Currently, liver resection
basically represents the only
suitable treatment option in
this regard. Depending on

the individual tumour entities,
the course of action and the
indications for resection have
become increasingly aggres-
sive. Metastases of colorectal
carcinoma, hypernephroma,
ovarian carcinoma, neuroendo-
crine tumours and often also
breast cancer are indications
for resection. In the case of
unresectable symptomatic liver
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metastases, a liver transplanta-
tion may also be indicated (31).
There are also reports on the
experiences with resection of
metastases following adrenal
carcinoma, bronchial carci-
noma and stomach carcinoma
(32,33).

4. Resection and Transplanta-
tion Techniques

Liver resections are classified
based on the Brisbane clas-
sification from the year 2000
according to the anatomical
segmental structure of the liver
(Couinaud's 8 liver segments)
(Fig.3).

Each segment has its own
draining vein as well as a portal
triad consisting of bile duct, ar-
tery and portal vein and is thus
supplied independently of the
other segments. Depending on
the extent of parenchymal loss,
a distinction is made between
major and minor resections.
Since greater parenchymal
loss may be correlated with a
greater surgical risk profile due
to the increased occurrence

of perioperative complications
such as liver failure, bile duct
leakage and infections, it is
imperative in perioperative
patient management to avoid
the aforementioned complica-
tions by modifying surgery
technigues as well as by early
detection and treatment using
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Liver Surgery
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Fig. 4: Atypical resection of liver metastasis

clinical and laboratory monitor-
ing (34,35). The various preven-
tive and therapeutic possibili-
ties will be specified in greater
detail later in the text.

Today, it has become techni-
cally feasible to replace all bile
duct and vessel structures
within one tumour surgery.

The remaining functional paren-
chyma is the limit of each liver
resection (Fig. 4).

Schematically, a liver resection
is performed using the follow-
ing steps:

- Exploring the Site of Sur-
gery, Assessing Operability
(incl. Intraoperative Ultra-
sonography)

Subsequent to laparotomy or
laparoscopy, the extrahepatic
and intra-abdominal situation is
evaluated. This is followed by
the assessment of technical
and functional operability, pro-
vided that no further mobilisa-
tion of the liver is required.

At this point, we routinely per-
form intraoperative ultrasonog-
raphy. Usually, the surgical
strategy can also be deter-
mined at this stage. In order to
do so, the liver may have to be
mobilised or individual struc-

tures have to be prepared until
operability can be confirmed.

In the case of peripherally
located liver tumours or limited
functional capacity, an atypical
resection can be performed
without considering the ana-
tomical segment classification.
In segmental resections, liver
segments are resected accord-
ing to the anatomical classifica-
tion of the liver. A left lateral
resection refers to the removal
of segments Il and Il along the
falciform ligament.

In a left or right hemihepate-
ctomy, resection takes place
along what is referred to as
Cantlie line, an extrapolated
line between the gallbladder
and the inferior vena cava divid-
ing the liver into a left and right
half. A right hemihepatectomy
encompasses the resection of
segments V-VIII, whereas a left
hemihepatectomy refers to the
resection of segments II-IV.

- Mobilising the Liver

In this step, the liver is de-
tached from its peritoneal
ligaments (medial umbilical
ligament, left and right triangu-
lar ligament).
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Liver Surgery

Fig. 5: Liver resection (extended left
hemihepatectomy) with venous
coupler to hepatic artery

- Dissection of Anatomical
Structures

After exploring the abdomen
and mobilising the liver, the
hilar vessels are initially visu-
alised. In aright hemihepate-
ctomy, the right hepatic artery
and the right portal vein branch
behind the portal vein bifurca-
tion are then dissected; in a left
hemihepatectomy, this applies
to the left hepatic artery and
the left portal vein branch.

In order to reduce blood loss,
the hepatic artery and the
portal vein can be clamped
(Pringle maneuver) at the
hepatoduodenal ligament prior
to parenchymal dissection.
Additionally, complete vascular
isolation provides interrup-
tion of venous reflux through
suprahepatic and intrahepatic
clamping of the vena cava
during resection. As a result,
warm ischemia forms in the
liver. The tolerance of human
liver parenchyma for warm
ischemia has a maximum of 60
minutes (36).

After completion of the Pringle
maneuver, additional damage
(reactive hyperperfusion) is
caused by reperfusion. Today,
this warm ischemia during liver
resection is avoided at many
medical centres. Since the
common hepatic duct and the
left and right hepatic ducts are
in close proximity to paren-
chyma and are usually located
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intraparenchymally, the bile
duct is usually severed during
the parenchymal dissection.

In right resections, the vena
cava is exposed by dissecting
the small hepatic veins which
are dorsally connected to it and
the right hepatic vein is then
dissected. In left resections,
the vena cava only needs to
be exposed when the caudate
lobe is being resected as well.

- Parenchymal phase

In order to minimise blood loss
during the phase of parenchy-
mal dissection under stable
haemodynamic conditions,

the central venous pressure

is lowered below 5 cm H,0.
The central venous pressure is
lowered through corresponding
storage, fluid restriction, diuret-
ics and vasodilators (37).

The technique of parenchymal
dissection significantly affects
intraoperative blood loss as
well. Parenchymal dissec-

tion is frequently performed

as scissor dissection. In this
procedure, the liver parenchy-
ma is separated using closed
scissors. In doing so, the blood
vessels and the bile ducts re-
main to be ligated using metal
clips and are subsequently
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Liver Surgery

Fig. 6: LTX: artery and bile duct after
reconstruction

severed. Another method

we chiefly employ today is
ultrasonic resection using the
CUSA (Cavitron Ultrasonic Sur-
gical Aspirator). It is based on
the combination of ultrasonic
fragmentation with aspiration
and irrigation.

Depending on the setting, a
selective defragmentation of
defined structures is performed
on the basis of the differences
in tissue composition in such

a way that tissues with a high
water content (parenchyma)
are fragmented more quickly
than tissues with a higher fibre
content (vessels, bile ducts).

A correct setting thus allows
for the parenchyma to be
selectively severed, while the
vascular and biliary structures
are preserved and can be sepa-
rately supplied. Additionally,
LigaSure® and stapling devices
are used today in parenchymal
dissection.

LigaSure® is employed in
parenchymal dissection to
provide compression pressure
as well as to seal the tissue by
melting collagen and elastin
using two bipolar impedance-
controlled electrodes. With
LigaSure®, blood vessels up

to 7 mm in diameter can be
sealed (38). The parenchyma
can also be dissected using
the Endo-GIA® Vascular Stapler
(39). For haemostasis as well
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as to prevent bile leakage, the
liver parenchyma is sealed at
the resection area by argon
beam coagulation (40), infrared
coagulation, fibrin glue (41) or
collagen fleece coated with
fibrin glue.

- Reconstructive Phase

As a result of tumour infiltra-
tion, liver resections are often
combined with the resection of
vessels and the common bile
duct. In cases where the resec-
tion of the common hepatic
duct is indicated, the bile ducts
are always reconstructed using
biliodigestive anastomosis. If
parts of the portal vein need to
be resected, reconstruction is
usually performed directly with
the main portal vein. After
vena cava resections, direct
reanastomosis is often also
possible. If a vascular coupler
is necessary in a resection,
autologous or allogenous veins
can be used for this purpose.
The retrohepatic vena cava can
also be replaced with synthetic
couplers after resection (42).
Resection of the hepatic artery
is only necessary in rare cases
(Fig. 5).

In the case of tumour recur-
rence following resection, it is
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Liver Surgery

Fig. 7: Split-liver transplantation: right
hepatic lobe (living donation)

possible to perform a second
resection depending on size
and location of the tumour

and the parenchyma that has
remained after the first surgery
(43). It is often only possible to
perform an atypical resection
after extensive initial interven-
tion. Through the development
of suitable instruments, it has
now also become possible

to successfully perform liver
resections using laparoscopic
techniques. These comprise
both purely laparoscopic and
hand-assisted laparoscopic
surgery, in which a 6-7 cm
hand-port is placed in the epi-
gastrium for tactile perception.

Liver transplantations are most
commonly performed using the
orthotopic technique. When
transplanting entire organs,
the technique first described
by T. Starzl in 1963 is basically
applied. The transplantation
begins with the hepatectomy
of the diseased liver in the
recipient. In tumour patients,
extrahepatic tumour growth
needs to be excluded intra-
operatively prior to transplan-
tation. This is followed by
complete mobilisation of the
organ from its ligaments.

All structures involved in the
reconnection of the organ

to be transplanted are then
visualised and dissected. In
the ligament, the bile duct, the
hepatic artery and the portal
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vein are visualised and, finally,
the retrohepatic vena cava is
prepared.

Subsequently to clamping the
vessels, the hepatectomy is
performed. After reconstruc-
tion of the hepatic venous flow
(end-end or piggyback), the
portal vein and artery anasto-
moses are created. The organ
is now supplied with blood
again. The final step of trans-
plantation is bile duct anas-
tomosis — either in the form

of duct-duct anastomosis (as
end-end or side-side anastomo-
sis procedures) or biliodigestive
anastomosis (as hepaticoje-
junostomy with a roux-en-y
jejunal loop) (Fig.6).

For the allocation of donor or-
gans for transplants, Germany
is affiliated with the associa-
tion Eurotransplant, which is
headquartered in Leiden,
Netherlands.

All potential organ recipients
from the currently active 25
university centres are regis-
ter there. In the case of the
liver, organ allocation takes
place according to the MELD
system (model of end-stage
liver disease). Functional para-
meters (coagulation, bilirubin,
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Liver Surgery

creatinin) have a crucial role

in the urgency status of organ
recipients. There are standard
exceptions, and in individual
cases non-standard exceptions
can be requested at an audit,
which may possibly be able to
increase the urgency status

of the transplantation. The
provided organs are blood type-
compatible and approximately
adapted in size.

In addition to the transplanta-
tion of entire organs, split

liver transplantation can also
be performed. By employing
this procedure, which was
developed in the late 1980’s,

it became immediately pos-
sible to dramatically reduce the
high mortality rate of paediatric
recipients during the waiting
period for an organ, because
sufficient donor organs were
now consequently available.

Since split liver transplantation
alone could not fully cover the
need for donor organs, living
donor liver transplantation was
introduced shortly afterwards,
initially only for paediatric recip-
ients and since the mid-1990’s
also for adults (44,45).

This possibility of transplan-
tation is increasingly being
employed for tumour patients.
Living-donor liver transplanta-
tions represent a great alterna-
tive, on the one hand because,
due to a lack of donor organs,
recipients with an HCC are in
many regions only listed to

a limited extent according to
applicable prognosis criteria

(in Europe the Milan criteria
apply — no more than 3 tumour
nodules, each 3 cm or less in
diameter and none are more
than 5 cm across), and on the
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other hand because the tumour
progresses during the wait-

ing period. Ideally, a suitable
partial organ is available for
one particular recipient. For a
living donation, donor suitability
needs to be carefully assessed.
In addition to verifying the vol-
untariness of the donation and
the psychological aptitude of
the donor, a usually three-tiered
evaluation programme takes
place. In order to guarantee
sufficient functional capacity of
liver volume as well as to de-
scribe variances in vascular and
bile duct anatomy, contrast-en-
hanced CT or MRI need to be
performed alongside determin-
ing the blood-type compat-
ibility, height and body mass
index (BMI) of the donor and
excluding severe secondary
conditions such as steatosis
hepatitis (46). ABO-incompat-
ible living-donor liver transplan-
tation is a novelty which can
extend the indications for a
transplant (47)(Fig. 7).

The liver segments Il and Ill are
procured for children, while the
left hepatic lobe (segments I,
Il and IV) is also used for very
small adult recipients. Adults of
average weight usually receive
a donation of the right hepatic
lobe (segments V to VIII)(48).

The donor and recipient
surgeries take place nearly
simultaneously. Both surgeries
are performed using micro-
surgical technique. In order

to avoid warm ischemia, the
living-donor liver resection is
carried out while fully maintain-
ing perfusion of the portion

to be resected until its direct
removal.

Part 2 on page 60

L glpieall 10591y due gV ey 505
gJ\,AA.“ &_Ja."ﬁ\}@ﬂ‘ ;‘ﬁ!ele
SN BLAYL oL all 5l il ps
WJshall Ay soall 5,050l 3353 agaad
g soiall BMI puuall LI5S j2tis
Jie Sugatll L3l YN sy
(1) steatosis w<Il LLgall
sbaa ¥l Gae yiall ale 55 o
el 33153 dlia (6% O G0
a2 O o ABO iy gau

(Fig. 7)(£V) w6 55 o Llidatal

Sy U i a gunill o
cia Loy JGb U faana
S G gl ¥ I
Jarius Lzl oo (pal g el
LS ey pnall ol gy
i) oVl Il il sule
LEA) (ol S Luslall

a3 Bl uiiy LiyEs alially
08 Gob Jlaaiuls LaadS el yal

REIv)

Lol el i Jal o
Sl adad el pal aty ¢ Sl
Lol & 3l 56 Lains ¢ saiall
s dlaiinl aluw il e5all
Sdulas ddlaiiul a3,

T dake B AL el

s &Ab.a

dgaall JalS g 55 LAY
Banbaly wsSI (a0 55 (S

b Lo sk a3 3l 2 )l sa
oS IS maaia il e lolal
silie ol Jall olisll Juss
5,55 U JbYl e sLacYl
el e Jpeandl HLanYI
A O oS ¥ Ligie Gae sl
Yol elae¥l e puiall wlalall
d\Sa) a3 8 ,0m 5530y Lanayg
Oaesaiall o8 (o Sl ay 083
Llall b JELYI Guiliall sLa Yl
Ut Ll gl 3 LU o5 Lt
(¢8.80)

vl 83 ¢ 53 LIl o
EUIPPNI U ¥
OlSE sLia ¥l Gae puiall (s
e K O hagn Sy
eiliall s Lae ¥l e pite (als
LI el 055 Ssliaal
ISy a8 a8V (e LS 3
oliga g0 Cuun ‘zjb:ﬂ." e dsana
o 53 s slae) ZRadll IS
Aoy aie ¥ e JISIY Ly,
¥y o3l gl ol ¥ Lo S s
oy (g 0 o S Lo Buaaly
I aosll s skiy a5Y (g oal iga
Ol ilkia JSh, DY 3,38
ssase culiall il o e5a
daaa f saial

o o =g aal Jal e
By saiall Suga Al Aty

g il e oSN e ASLSYL
Ll Laly JolBo (5
’a__\_ijc_au‘,‘.ghl.c;_;ﬁ.&).,loﬂ
Olas Jal (o Jalye &3 e
2SI anad LIS Eils g 5,03
o Yall iy LAY,



German
Medical

Journal .11y

Dementia Diagnostics

Introduction

Increasing life expectancy in
the modern world results in a
rapidly increasing ratio of sub-
jects afflicted with dementia.
Already now, this neurodegen-
erating condition is a growing
challenge for the health care
system. Regarding Alzheimer's
disease (AD), however, the
increasing number of patients
is currently not met by increas-
ingly accurate standards of the
diagnosis. The clinical charac-
terization of AD is predictive of
the AD neuropathology in 80-
90% of cases when performed
in expert centers, however,
very early diagnosis of AD as
well as the correct differential
diagnosis of unusual presenta-
tions of patients with dementia
remains difficult on pure clinical
grounds. With the introduc-
tion of potentially successful
treatment strategies against
dementia, the need for an early
and differential diagnosis of
dementia becomes even more
urgent.

Since cerebrospinal fluid (CSF)
is in the direct contact with
the environment of the central
nervous system (CNS), it is
obvious that any changes in

Neurochemical
Dementia Diagnos- & <sall Jaljall S
tics Recognizes
Dementia in the
Early Stages

biochemical composition of
the brain parenchyma should
be predominantly reflected in
the CSF. Lumbar puncture is
an easy procedure, with low
incidence of complications.
Published evidences show that
only about 4% of all patients
experienced post-lumbar head-
ache. Thus, it is reasonable to
postulate that lumbar punc-
ture is a feasible, moderately
invasive procedure, and CSF
analysis could possibly improve
current clinic-, neuropsychol-
ogy-, and neuroimaging-based
diagnostic approaches.

Two groups of molecules,
namely amyloid p peptides

(AP peptides), and Tau proteins
along with hyperphosphory-
lated forms of the latter, are
directly involved in two major
pathologic processes of AD:
accumulation of plaques, and
deposition of neurofibrillary
tangles, respectively, hence it
is not surprising that these two
groups of biomarkers play the
most important diagnostic role
in AD and other dementias.

Can Dementia be Diagnosed
in the Pre-Clinical Stages?
One of the most demanding
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aspects of neurochemical
analysis of dementia disorders
is to find biomarkers capable
to predict development of

AD in patients or even appar-
ently healthy subjects with
mild memory complains. Such
a pre-clinical stage is often
described as Mild Cognitive Im-
pairment (MCI), and it is known
that approximately 10% of MCI
subject will develop dementia
disorders within one year.

In a study addressing a com-
bination of three CSF biomark-
ers, namely tau, pTau181 and
Ap42, incipient AD could be
detected among patients fulfill-
ing the criteria for MCl with a
sensitivity of almost 70% and
a specificity of almost 100%,
therefore suggesting a hope to
discriminate the subgroup of
patients with MCI who would
eventually develop AD from
these who would not to offer
early treatment for the subjects
at risk. In a recently published
paper, 137 MCI patients, who
underwent lumbar puncture

at baseline, were followed
clinically for 4-6 years with 39
healthy individuals, cognitively
stable over 3 years, serving as
controls, and a combination of
CSF tau and AB1-42 at baseline
yielded a sensitivity of 95%
and a specificity of more than
80% for detection of incipient
AD in patients with MCI. In our
recently published study, based

FEATURING THE BEST OF GERMAN MEDICINE

on multiplexing technology,
the cut off levels of Ap1-42
and pTau181 derived from the
differential analysis of early
dementia patients allowed
correct definition of a subgroup
of MCI subjects characterizing
with increased risk to develop
AD from a subgroup of MCI
subjects without such a risk.

Can we Differentiate Demen-
tias from One Another?
Alzheimer's disease is by far
not only dementia disorder, and
discrimination among them

is quite difficult. In a recently
published study, we investi-
gated the AP peptides pattern
in the CSF of patients with
Alzheimer's disease, dementia
with Lewy bodies (DLB), and
Parkinson’s Disease dementia
(PDD) to observe disease-spe-
cific variations of the CSF Ap
patterns: some of the biomark-
ers discriminated all diagnostic
groups from each other at a
highly significant level, except
DLB from PDD, and addition-
ally, a novel peptide with
Ap-like immunoreactivity was
observed constantly in the CSF
of all 88 investigated patients.
Similarly, we noticed some
alterations suggesting possible
differential diagnosis of another
dementing condition: fronto-
temporal lobe degeneration.

A pattern of CSF biomarkers
with extremely high concentra-
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Table: Facts on Neurochemical
Dementia Diagnostics

tion of total tau, normal or only
slightly increased pTau, and
sometimes slightly decreased
Ap42 concentrations is quite
characteristic for rapidly
progressing neurodegenera-
tion, and in all such cases
Creutzfeldt-Jakob disease
(CJD) should be considered as
differential diagnostic item.

Dementia could also be one of
the symptoms in several poten-
tially treatable diseases of the
brain. Therefore, the American
Academy of Neurology advises
CSF analysis in differential
diagnosis of dementia in cases
suspected for: metastatic
cancer, CNS infection, reactive
serum syphilis serology, hydro-
cephalus, immunosuppres-
sion, CNS vasculitis, and in all
patients under the age of 55.

In majority of these diseases (if
not all of them), and in virtually
all cases suspected for inflam-
mation of the central nervous
system, analysis of CSF is a
condition sine qua non for cor-
rect diagnosis.

Among many others, inflam-
matory diseases of CNS form a
group of reversible disorders
often characterized with
memory disturbances, and CSF
analysis should be performed
in all cases suspected for it.

For example, neuroborreliosis
is a CNS disease caused by

FEATURING THE BEST OF GERMAN MEDICINE

¢ With ageing of populations, Alzheimer's disease and other forms of
dementia are one of the greatest health care problems world-wide.

* Although currently Alzheimer's disease is still untreatable, several
promising therapeutic strategies are being tested now.

* Neurochemical dementia Diagnostics plays a crucial role as a routine
diagnostic tool in diagnosis of dementia.

* Not only Alzheimer's disease diagnosis is possible with sensitivity and
specificity around 85%, which is extremely high level for non-neuropatho-
logically confirmed cases, but also differential diagnosis among dementia

conditions is (or in short will be) possible, e.g. Tau>1200pg/mL drives the
differential diagnosis in the direction of Creutzfeldt-Jakob Disease.

* Altered cerebrospinal fluid biomarkers are observed in subjects at risk
to develop dementia years, and even maybe decades before onset of

clinical symptoms.

¢ Diseases with symptomatic dementia (neuroborreliosis, neuro-AIDS,
multiple sclerosis) are curable or well-controlled; diagnosis of these
diseases cannot be achieved without investigation of the cerebrospinal

fluid.

tick-born spirochete Borrelia
burgdorferi, and dementia
might be one of the manifes-
tations of the disease. With

a combination of parameters
routinely analyzed in CSF and
serum, neuroborreliosis can be
confirmed or rejected with very
reasonably accuracy.

In neurosyphilis, another
example of CNS inflammatory
disease that can present with
dementia, normal or only slight
dysfunction of blood-CSF bar-
rier is observed, accompanied
by intrathecal IgM and IgG
synthesis. Serologic analyses
(VDRL and TPHA) are usu-
ally positive and confirm the
diagnosis.

Infection with human immuno-
deficiency virus (HIV) can affect
cognitive functions in several
manners. CNS involvement

is a frequent complication in
AIDS, appearing in 30-60% of
patients. In Germany, about
11% of subjects with AIDS
presented dementia. Memory
impairment, and other cogni-
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tive disturbances in HIV-related
encephalitis are much more
frequent and appear earlier.
Infection of CNS with HIV leads
not only to encephalitis with
cognitive impairment by itself.
Even more importantly, immu-
nodeficiency leads to severe
infectious complications known
as opportunistic infections.
These include neurotoxoplas-
mosis, cytomegalovirus (CMV)
infection, herpes simplex virus
(HSV) infection, CNS tuberculo-
sis and many others. Since all
these conditions are potentially
treatable, their differential di-
agnosis should always include
CSF analysis.

Summarizing, dementia,

either as a leading symptom

of neurodegenerative disorder
or a syndrome of potentially
curable neuroinflammation,
demand profound diagnostic
procedures, including investi-
gation of cerebrospinal fluid.
Modern clinical neurochemistry
laboratories in Germany offer
opportunity of in-depth analysis
of cerebrospinal fluid to sup-
port diagnosis of neurologic
and psychiatric diseases.

FEATURING THE BEST OF GERMAN MEDICINE

Prof. Dr. Johannes Kornhuber (MD)
Dr. Piotr Lewczuk (MD)
Department of Psychiatry

and Psychotherapy

University Hospital Erlangen

Johannes.Kornhuber@uk-erlangen.de
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Pancreatic Surgery

The Pancreas

The pancreas is a single gland
of approximately 80-120g
weight, which is located in the
abdomen between the stom-
ach and the spinal column. It is
anatomically divided into three
different parts: the pancreatic
head, body, and tail. The head
of the pancreas contains the
distal part of the common bile
duct and adheres to the con-
cave aspect of the duodenum.
The pancreatic body is located
directly in front of the origin of
important vessels which stem
from the main artery (aorta)
providing blood supply to the
liver, stomach, upper intestine,
and to the pancreas itself. On
the left side, the pancreatic tail
touches the spleen. The pan-
creas has two main functions:
the regulation of blood sugar
levels (endocrine function) and
the production of digestive
enzymes (exocrine function).

Pancreatic Cancer
Pancreatic cancer is a devas-
tating disease with one of
the highest mortality rates
among human malignancies.
At present, pancreatic cancer
is the fourth leading cause of
cancer-related deaths in the
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Modern Surgery
for Pancreatic
Cancer and Chronic
Pancreatitis

Western world. Unfortunately,
the clinical symptoms of pan-
creatic cancer are relatively
unspecific. Most commonly,
patients complain of decreased
general health, loss of weight
and appetite, upper abdomi-
nal or back pain, and jaundice
along with dark urine, white
discoloration of the stool,

and itching (pruritus). Com-
plete surgical resection of the
tumour with negative margins
is the only treatment providing
a chance for cure or least pro-
longed survival. Any suspicious
symptoms or signs of a malig-
nant pancreatic tumour should
result in a prompt and thorough
diagnostic work-up, prefer-
ably in a centre specialized in
pancreatic diseases such as
the Klinikum rechts der Isar

of the Technische Universitat
Minchen, because the highest
chances for cure have those
patients in whom the cancer

is detected early enough for
surgical therapy.

Chronic Pancreatitis
Chronic pancreatitis is a be-
nign, inflammatory process
of the pancreas which leads
to irreversible damage of
the gland resulting in loss of
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Pancreatic Surgery

Table 1: Causative factors of chronic
pancreatitis.

exocrine and endocrine func-
tion with significantly reduced
quality of life. Patients typically
present with upper abdominal
or back pain (~90% of pa-
tients), new onset of diabetes
mellitus (~10%), steatorrhea
(fatty stools) and weight loss
(~20%). Other complications
of chronic pancreatitis arise
from the formation of pseu-
docystes, calculi, and inflam-
matory masses, which can
lead to portal or splenic vein
thrombosis, obstruction of
the duodenum, or stenosis of
pancreatic and common bile
duct with cholestasis, jaundice,
and cholangitis. Furthermore,
chronic pancreatitis is an
independent risk factor for the
development of pancreatic
cancer. Causative factors of
chronic pancreatitis are sum-
marized in table 1.

In contrast to diabetes mel-
litus and steatorrhea, which
can be treated medically, pain,
symptomatic obstruction of the
gastrointestinal passage and
pancreatic/bile duct stenosis as
well as the suspicion of malig-
nancy remain the most im-
portant indications for surgical
intervention. In recent years, it
has become clear that surgery
offers in most cases of symp-
tomatic chronic pancreatitis
the best results. Nonetheless,
an interdisciplinary approach
with all involved specialities
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toxic-metabolic

excessive alcohol consumption as the number one

cause of chronic pancreatitis, tobacco as an additional

risk factor

autoimmune

inflammatory

genetic mutations

unknown causes; can occur as early-onset or late-
onset form, tropical form common in India, possible
related to gene mutations

repeated acute pancreatitis attacks, related to
excessive alcohol consumption or gallstone disease

autoimmune pancreatitis, self-destructive form caused
by not completely known mechanisms

congenital abnormalities, e.g. pancreas divisum, or
secondary to e.g. pancreatic tumours

PRSS1, CFTR, or SPINK1 gene mutations; can be

inherited or develop spontaneously; genetic test and
counselling are available

is mandatory to offer the best
individual therapy.

Pancreatic Surgery

The Department of Surgery
at the Klinikum rechts der Isar
of the Technische Universitat
Munchen (Chairman Prof. H.
Friess) has a track record for
high quality pancreatic sur-
gery. Novel surgical therapies
have been pioneered by Prof.
Friess and his team, which
have a world-wide reputation
for advanced clinical and basic
pancreatology.

Pancreatic surgery is con-
sidered one of the most
technically demanding and
challenging surgical proce-
dures. Based on advances in
surgical technique and better
perioperative supportive care,
including a modern interdisci-
plinary approach (anaesthesio-
logy, oncology, radiology, and
nursing), mortality rates have
been reduced dramatically in
experienced hands. Recent
data clearly demonstrate that
perioperative and long-term re-
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Pancreatic anatomy with the stomach, duodenum, liver, spleen.
Jalally S iall Bumall ol Sl ey o\ JSa

sults of pancreatic surgery are
closely related to the number
of such procedures performed
at a particular hospital. Thus,
pancreatic surgery should only
be performed at specialized
high-volume centers such as
the Department of Surgery at
the Klinikum rechts der Isar

of the Technische Universitat
Minchen.

Pancreatic Cancer

Surgical resection represents
the basis of treating pancre-
atic cancer because long-term
survival can only be achieved

if the tumor is completely re-
moved with negative resection
margins. Pancreaticoduodenec-
tomy (which includes removal
of the head of the pancreas

as well as the duodenum,
gallbladder, and part of the bile
duct) represents the stand-

ard procedure in pancreatic
cancer surgery, because most
pancreatic cancers arise in the
pancreatic head (~80%). The
classical pancreaticoduodenec-
tomy (Kausch/Whipple opera-
tion), consists of the resection

of the pancreatic head and
duodenum along with a distal
gastrectomy, cholecystectomy,
removal of the common bile
duct, proximal jejunum, and
en-bloc resection of regional
lymph nodes. In contrast, in
the pylorus-preserving ap-
proach (pylorus-preserving pan-
creaticoduodenectomy), the
entire stomach, pylorus, and

a small part of the duodenum
with its neurovascular supply
are preserved.

Based on current evidence
showing comparable periopera-
tive morbidity and long-term
outcome, both procedures

can be carried out for resect-
able cancer of the pancreatic
head and the periampullary
region. However, we prefer the
pylorus-preserving variant (if
technical feasible) to preserve
as much healthy tissue/organs
as possible without compro-
mising oncological radicality.
Distal pancreatectomy is the
procedure of choice for tumors
located in the pancreatic body
or tail, whereas total pan-

Microscopic picture of pancreatic cancer.
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Microscopic picture of chronic pancreatitis.

oSl SLeEY gl 5 emll ¥ Sl

.UA:)A."

osbuSadl Gl

ool¥l alyall padll 23,
ool (e ya dadladd

ilisb Blaa sue e Jsaally
e JolS Uiy p sl AL, a3
Jlatial jainy ol Cilsm 2ol
iy s 3ll) hally pula il
il Sl Gl 2151
(Lol BLEN (o a5, pall
Zalyad L ltall Lol yall Zuloall
e oY Gl Sl ol
ol oo Lfﬂi-.';u“‘—ws-.‘-" Ol
JUatin ¥ 5l (7 A+) Gl Sl
gally pulo Sl g, danll

RIS (s [ G351S Lalae)
el eyl (Gl phad e
5,0yl Baaall Jlaiial o

2l yheall 3LEN Jliatinly
el aslall Aaolall

o Leailill Gall Jlatialy

Lalee oL LGl La il
el il oSl it
B3La3 3l Sunall ol Aiaciie
pesdy olsdl Lgloly Baaall e
e Lasladl o iall (o s
Lgaraas



Pancreatic Surgery

German
Medical

il JI
=il

Journal L1y

FEATURING THE BEST OF GERMAN MEDICINE

oul il dalya

createctomy and segmental
resection are restricted to rare
indications.

Pancreatic cancer is character-
ized by its aggressive growth
behavior, with early local
spread into the surrounding tis-
sues (e.g. portal vein, hepatic
artery, superior mesenteric
vein/artery) and early lympho-
genic metastases. Therefore,
more radical surgical ap-
proaches have been suggested
to increase the rate of curative
resections and avoid recurrent
disease. These include ex-
tended lymphadenectomy and
venous resection. In contrast
to extended lymphadenecto-
my, which has been associated
with increased perioperative
morbidity and did not show
beneficial effects on mortality
and survival, recent data dem-
onstrate that venous resec-
tion can safely be performed
without increased morbidity
and mortality. Thus, venous re-
section might help to increase
the number of patients that can
benefit from complete tumor
removal. As our group has
recently shown, in selected
cases, pancreatic cancer resec-
tions can also be performed in
the presence of distant (e.g.

Pylorus-preserving

olsll e Llaall
liver) metastasis or in the case
of tumor recurrence.
In the case of unresectable
pancreatic cancer, bypass op-
erations such as gastroenteros-
tomy and hepaticojejunostomy
can be performed if a pancre-
atic tumor leads to obstruction
of gastrointestinal passage or if
a significant stenosis of the bile
duct is present.

Chronic Pancreatitis
Indications for surgical treat-
ment of chronic pancreatitis
include severe pain, symp-
tomatic obstruction of the
gastro-intestinal passage and
pancreatic/common bile duct
stenosis as well as the suspi-
cion of malignancy. There are
two principle types of surgi-
cal interventions available for
chronic pancreatitis patients:
drainage and resection proce-
dures. Drainage of the large
pancreatic duct in chronic
pancreatitis is used to treat the
presumed high pressure in the
ductal system and surrounding
pancreatic parenchyma which
is thought to be a causative
factor in the pathogenesis of
pain. Although pancreatic drain-
age via pancreaticojejunostomy
is a safe and efficient proce-

Kausch/Whipple
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Bypass (palliative) surgery
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dure with mortality rates well
below 5% and short-term pain
relief in about 80% of patients,
adequate long-term pain relief
cannot be achieved in most pa-
tients. Therefore, pure drainage
procedures should be carried
out only for selected patients.
Most resection procedures

for chronic pancreatitis are
suited to treat chronic pancrea-
titis originating in the head of
the pancreas which is by far
the most common location

of chronic pancreatitis. The
Kausch/Whipple and pylorus-
preserving pancreaticoduo-
denectomy have served as the
standard operations for treating
chronic pancreatitis for many
years, although a considerable
percentage of patients develop
severe postoperative com-
plications, including diabetes
mellitus which contribute to
late morbidity and mortality.
Recently, organ-preserving
resection procedures like the
duodenum-preserving pancre-
atic head resection have been
developed and replaced the
classical and pylorus-preserving

Pancreatic duct drainage

Tl <l 5GEN janas preserving pancreatic head resection

pancreaticoduodenectomy as
standard resection procedures
for chronic pancreatitis. Today,
this operation is performed as
gently as possible meaning
that as much healthy tissue as
possible is preserved, limiting
the resection to the strongly
inflamed parts of the organ.
Surrounding organs like the
duodenum, the bile duct or the
stomach are left intact. This op-
eration technique developed by
Prof. Beger and consequently
improved by Prof. Blichler and
Prof. Friess has now become
the standard procedure in pa-
tients with chronic pancreatitis
because the limited resection
improves the quality of life of
affected patients.

Technically, the duodenum-
preserving pancreatic head
resection consists of a subtotal
resection of the pancreatic
head with preservation of the
duodenum and common bile
duct allowing anatomical gas-
trointestinal food passage and
bile drainage. Following duo-
denum-preserving pancreatic
head resection, patients gain
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Pancreatic Surgery

weight faster, have less pain,
and demonstrate better exo-
crine and endocrine pancreatic
function postoperatively than
patients undergoing Kausch/
Whipple and pylorus-preserving
pancreaticoduodenectomy.

Conclusion

Over the past decades, pan-
creatic surgery has constantly
evolved with advances in surgi-
cal technigue and perioperative
patient management. When
performed by experienced sur-
geons in specialized high-vol-

umes centres, pancreatic surgi- | gg.

cal procedures are safe with
low morbidity and mortality.
Classical pancreaticoduodenec-
tomy and pylorus-preserving
pancreaticoduodenectomy are
the recommended operations
for cancers of the pancreatic
head. Venous involvement
does not represent a contrain-
dication for surgical tumour
resection.

In chronic pancreatitis, the duo-
denum-preserving pancreatic
head resection or its variants
should be the operations of
choice. In addition, for other
pancreatic pathologies like

for example cystic tumours,

a number of organ preserv-
ing procedures have been
developed (like for example
the segmental pancreatic
resection). The main goal is to
individualize the surgical ap-
proach for each patient to offer
the highest chance for cure
together with the most organ-
sparing approach. The team

at the Department of Surgery
at the Klinikum rechts der Isar
of the Technische Universitat
Munchen is dedicated to of-
fer the best care for patients
suffering from pancreatic
diseases.
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Functional Surgical
Reconstruction
of the Shoulder

a Brachial “

Plexus Lesion

Summary

Introduction: An injury of the
brachial plexus in an accident
or due to birth trauma often
leads to severe functional
losses of the upper extremi-
ties. In order to restore the
most important functions in
many cases a motor muscle
reconstruction is indicated.
The abduction in the shoulder
as well as the external rotation
can be reconstructed by means
of the transfer of the trapezius
muscle thus replacing the del-
toid muscle.

Patients and Methods: During
the last years a transfer of the
trapezius muscle pars hori-
zontalis was carried out in our
clinic in 17 patients with a bra-
chial plexus lesion. The surgery
was carried out in a modified
way according to the methods
described by Saha. After the
surgery the upper arm was
immobilized for six weeks in

a thorax upper arm abduction
splint. The gradual adduction
of the arm by 10° followed.
After the splint was removed
an intensive physiotherapy and
strength training began.

The results were evaluated
according to the DASH score

as well as in a clinical examina-
tion. The results of the clinical
examination were measured
according to the Gilbert score.

Results: All patients showed
a subjective as well as objec-
tive functionality improvement.
The medium DASH value was
35.3. Subjectively 11 patients
considered the surgery result
to be between excellent and
satisfactory.

The active abduction could be
increased from a pre-surgery
value of 15° (0°-30°) to b4°
(35°-80°).

The external rotation was
improved from a pre-surgery
average value of 9° (-20°-40°)
to 19° (0°-70°).

Discussion: A transfer of the
pars horizontalis of the trapezi-
us muscle in order to achieve a
reconstruction of the shoulder
abduction is a safe procedure
without any serious complica-
tions. During the process the
functionality and stability of
the affected shoulder can be
restored. The achievable func-
tional improvement can be in-
creased by means of intensive
physiotherapy on a pre- and
post-surgical basis.
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Shoulder Reconstruction

Introduction

Brachial plexus lesions often
occur under traumatic circum-
stances in the course of traffic
accidents. Other causes can be
disorders due to birth trauma,
tumours or iatrogenic injuries
during operations in the region
of shoulders and neck. An iso-
lated injury of individual nerves
in the shoulder-arm-region
(e.g. N. suprascapularis (C4-6),
N. axillaries (C5-6)) can cause
severe functional losses in the
shoulder area (13). The clinical
picture and the prognosis are
mainly influenced by the inten-
sity as well as the anatomic
location of the injury.

In case of open injuries the
first step has to be a primary
suture of the detached plexus
parts. But this is only possible
in rare cases. In case of closed
injuries experts often wait to
see if a spontaneous remission
occurs. If symptoms do not
improve during the first weeks
after the injury a revision of the
plexus is recommended.

A neurolysis, a neurotisation
and if necessary a simultane-
ous nerve transplantation can
be carried out intraoperatively.
These methods, however, do
not guarantee the complete
restoration of the functionality
of the arm in every case. A ma-
jor problem for these patients
lies in the missing shoulder ab-
duction and external rotation of
the arm. The shoulder abduc-
tion is carried out in descend-
ing order by the deltoid, the su-
praspinatus, the infraspinatus
and the caput longum bicipitis
muscles. The infraspinatus and
further on the supraspinatus,
the teres minor and the deltoid
muscle are responsible for the
external rotation.
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In many cases a motor muscle
reconstruction is indicated in
order to restore these impor-
tant functions. Various muscles
are suitable for the reconstruc-
tion of the shoulder abduction.
The transfer of the trapezius
muscle has been established
as the standard procedure in
our clinic. Alternatively, the
latissimus dorsi muscle or the
pars clavicularis of the pectora-
lis major muscle can be used.
The innervation of the trapezius
muscle is carried out through
the accessorius nerve (Xlth
brain nerve) and additionally
through fibre from the cervical
roots (C3-C4). Therefore the
muscle is unimpaired in case
of plexus injury. Also a muscle
transfer is still possible if the
accessorius nerve has been
used distally for a neurotisa-
tion. The trapezius muscle con-
sists of the pars superior, the
pars horizontalis and the pars
inferior. The pars horizontalis is
used for the reconstruction of
the abduction.

The advantages of the trapezi-
us muscle are on the one hand
its favourable leverage effect
and its strength potential and
on the other hand the syner-
getic movement pattern.

Patients and Methods
Between 1999 and 2004 we
treated a total of 17 patients
showing a lack of shoulder ab-
duction due to a plexus lesion.
All patients were men at an
average age of 29.1 (5-65)
years. For 13 patients the
cause of the plexus lesion was
a traffic accident, for two pa-
tients it was a birth trauma and
the other two had fallen. The
average time interval between
the accident and the transfer
operation was 40 months
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Fig. 1: Intra-operative location

(17-120 months). In all cases
we transferred the trapezius
muscle in order to reconstruct
the shoulder abduction.

A pre-surgical requirement was Fig. Ta: Patient lying on his right side, trapezius muscle completely mobilized
and removed at the acromial end of the clavicle.
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a good passive shoulder abduc-

tion as well as a clinically intact
trapezius muscle.

Surgery was carried out in a
modified way according to the
method described by Saha in
1967 (15). For the surgery the
patient was positioned on the
contralateral side. The invasion

occurred via the deltoid and the

trapezius muscle in a lazy-S-
form. Afterwards the deltoid
muscle was prepared and the
humerus head was exposed.
Then followed preparation up
to the acromial end. Imaging of
the trapezius muscle epifas-
cially. Now the acromial end

of the clavicle was tangentially
chiselled off and the pars hori-
zontals of the trapezius muscle
was transferred from a distal to
a proximal position.

The removal region of the
clavicle is closed with bone
wax and it is re-fixed to the
acromion by means of a wire
cerclage. Now distalization of
the trapezius muscle, which is
then fixated in a slight external
rotation of the upper arm. After
the bone is roughened the
bone fragment is fixed in 100°
arm abduction and external
rotation by means of two cork
screw anchors and one KFI

855,50 Do, a1 TLgall e Jualis sy

Fig. 1b: Fixation of the trapezius muscle with a bone fragment at the humerus
at 100° abduction and slight external rotation.
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screw. Above this the doubling
of the deltoid muscle is carried
out with Ethilon of strength 0.
Finally two Redon drainages as
well as a cutaneous suture are
applied (Fig. 1 a+b).

Post-surgically the arm is im-
mobilized for six weeks in a
thorax upper arm abduction
splint in a 90° position for the
shoulder joint.

After this time the gradual
adduction of the upper arm by
10° per week can be carried
out.
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Table 1: Patients with follow-up
examination, pre- and postoperative
results.

After the splint is removed an
intensive physiotherapy and
strength training can begin.

To evaluate the results a clinical
examination is carried out and
the patients give their subjec-
tive impression according to
the DASH score (5).

The DASH questionnaire is
used for the subjective evalu-
ation of treatment results of
the upper extremities by the
patient. The evaluation covers
the functionality of the arm, the
symptoms as well as special
activities of the patient.

During the clinical examination
the shoulder function is meas-
ured according to the neutral
zero method.

The results are registered ac-
cording to the score developed
by Gilbert.

Level 0: no active function
Level 1: abduction < 45°, no
active external rotation

Level 2: abduction 45°-90°,
external rotation up to neutral
position 0°

Level 3: abduction 90°-120°,
external rotation 0°-30°

Level 4: abduction 120°-160°,
external rotation 30°-60°

Level 5: normal function

Results

A total of 14 patients came to
the follow-up examination. The
shortest time interval since the
operation was carried out was

N
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four months, the longest time
interval was 39 months. The
average duration of the surgery
was 124 minutes (95-180 min-
utes). Post-operative progress
showed no complications for
any of the patients.

There was evidence of a sub-
jective and objective function
improvement in all patients.
The evaluation according to the
DASH score showed values
between 20 and 30 for five
patients, which means a very
good function. Five patients
showed values between 30
and 40, two patients showed
values between 40 and 50 and
two other patients showed
values between 60 and 70
(table 1). The average DASH
value was at 35.3. All patients
still had problems when they
had to lift their arms and work
above their heads or when
they had to grip something
firmly with the injured arm.
Many leisure activities regularly
performed before the accident
had to be stopped, such as

wW
[$)]

(==}
O

(==} ~
(=]

o

[}

e[| w2 |
s |

(s all S gul dlanially dlelall
DASH =la 53 o asill o)

Ve Ombe olao ogbl Sl
U—d[’ L;AAJA Laa wie Yoo
L)“"AJ'@J':‘J |..\; RN 4.4.\.]9‘9;&4
£0.¥ " o pad Gl (e
CroAl Gadna o el Laiyy A0
B i da 00l E 0 dayy
Vel aad Gaoal G o
oy Jine 1S (3 Upim)
e s JI L Y. Yo DASH
pgeodl ady wie JSUie oyl
sie gl g 5o 358 L Janlly
cenl U< e LY dlusY)
oladlas Go il SLay) G
u-‘éﬁ“ ‘-4—' \“Jj" C)‘S u:"" “-*-bl"
d,dk,l CJ).JIJI JJJA."
<L u' La gl I e

a8 Luadlly da8l duelaiayl

ol i Mals 5305

Jaxe o eyl panall gl
V0 S Lulandl Ju8 &SI wyays

(&8 Yo ) s

ol Ly all ans iy Jgaall
ol Janll a5 L s yall

Jelall oaall p Ll ol

.C}\%JJ e

DASH &, Lol |

TSRS RN
oLl s Ladlly Lale I
Akl 0,0 o0 A ladll (uls oty
gabaall Jaall 43 )b ua
Slass s LA Jaas a3
@ sala

Alelsdnhyang¥ it (s ytwal
oo £0 > wuagill 1) (g guall
Jebs aola oo aa s

60 saaill Y (g giall
s oo 2ol Olhss aa s
(a0 * Lasy ) gobuall
o VYo il Y (sl
Ao T o gaolall ol sl
VANY s il (g sl
Aapa Vel aslall gl sl
Aarlall Aol 61120 (g gl

Z%JJ%’

s
Lnlis eha¥ (2 ye VE jiaa
a5 il ol panill

pa sgally aliadl Jaall Gaole
¥4 L) Sue bl Lty yeial £
aball Jaall 3us Jars IS gk
o (Lads VA- . 40)
e ¥ SlbYal gl saliy
NN IRCE PN

48,50 VY ¢



Shoulder Reconstruction

German il
Medical =..LJi
Journal .51

FEATURING THE BEST OF GERMAN MEDICINE

Fig. 2: Patient 1, motorcycle
accident, plexus lesion left, 39 years
old

tennis, judo, surfing and play-
ing the guitar. Social contacts
and the self confidence of the
patients were only minimally
impaired by the disease.

The clinical examination
showed that the average shoul-
der abduction before the opera-
tion was at 15° (0°-35°), only
two patients could perform an
active external rotation up to
40°. Five patients were classi-
fied as level 0 and nine patients
as level 1 according to Gilbert.

After the surgery, all patients
showed a significant functional
improvement. The possible
active abduction was at an av-
erage of 54° (35°-80°). External
rotation was possible at an
average of 19° (0°-70°) (Fig. 2
and 3). Thus post-operatively
all patients could be classified
as level 1 or level 2 according
to the Gilbert score. An active
abduction beyond the 90°-posi-
tion and thus an upgrading to
level 3 or higher could not be
achieved by any patient (Table
2).

The clinical examination after
the operation showed that all
shoulder joints were stable.
A pre-surgical x-ray showed

a subluxation in the shoulder
joint in 13 patients. After the
transfer operation only three
patients still showed this sub-
luxation.
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Table 2: Evaluation according to
Gilbert.

Discussion

When the shoulder muscles
fail due to a nerve injury the
consequences are severe func-
tional impairments of the entire
arm. Here the greatest prob-
lems for the patients are that
abduction and external rotation
are not possible and that the
shoulder joint is unstable.

There are two possible sec-
ondary surgical procedures in
case of a failure of the shoul-
der abduction: the functional
reconstruction on the one side
and the shoulder arthrodesis
on the other (1, 4, 10). If an
arthrodesis is performed the
glenohumeral joint is surgi-
cally stiffened. The remaining
functionality of the shoulder is
based on an intact muscular
duct of the scapula. The repro-
ducible and permanent gleno-
humeral stabilization can be
seen as an advantage of this
procedure. Disadvantages of
the arthrodesis, however, are a
lack of mobility of the shoulder
joint, the higher rate of compli-
cations and the irreversibility of
the procedure (7, 12).

The transfer of the trapezius
muscle on the other hand is

a technically simple method
without any serious compli-
cations (14). The achievable
mobility range allows a good
utilization of the remaining
functions in the elbow and the
hand. If this procedure is not
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successful, an arthrodesis is
still a second option (9, 16-18).

We were able to achieve an
improved mobility in all of our
patients. The average abduc-
tion of b4° allowed a good
functional use of the arm.

The abduction values achieved
by us correlate with the
values mentioned in relevant
literature. Here, too values of
around 40° are mentioned after
a mere transfer of the trapezius
muscle (16-18). Berger and

his team (2) even give a pos-
sible average active abduction
of 60°. Many attempts have
been made to increase the
mobility range by means of
multiple muscle transfers. But
the resulting functional benefit
is too small in relation to the
complexity of the operations
and the complication rate.
Patients with an upper plexus
lesion often suffer from a pain-
ful inferior subluxation of the
glenohumeral joint due to the
pulling effect of the hanging
arm and the axial strain.

The tension of the transferred
trapezius muscle evens out
this subluxation. Millesi et al
(11) recommend to addition-
ally correct the subluxation by
means of a tensor-fascia lata
loop. This helps the trape-

zius muscle to develop its full
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Fig. 3: Patient 2, plexus lesion due to birth trauma right, 5 years old
3a: preoperative maximal abduction 30°, external rotation 40°
3b+c: postoperative possible abduction 80° external rotation 40°

strength for abduction. Unfor-
tunately, however, no definite
data has been collected and
evaluated on this yet.

Another reconstruction option
is the transfer of the latis-
simus dorsi muscle. One of the
advantages of this procedure

is the fact that the anatomy

of the shoulder girdle remains
undisturbed since no resec-
tion at the acromioclavicular
joint is necessary. Advantages
can be the difficulty of having
to re-learn (partial antagonis-
tic function), fewer possible
combinations with additional
reconstruction surgeries, the
demanding surgical procedure
and the low mobility range (12).

The transfer of the mus-

cle levator scapulae for the
external rotation has proved a
failure, since the muscle is too
weak and the way is too long.
Consequently, the muscle is
not strong enough to counter-
act the internal rotators. An
additional improvement of the
external rotation, however,
can possibly be achieved by
means of a transfer of the latis-
simus dorsi or the teres major
muscle.

We could not observe any

of the complications which
have been described, such as
fractures of the humerus head,
skin necrosis or infections. In
one patient we were not able
to achieve adequate stability
with a screw due to the inactiv-
ity osteoporosis. In this case,
however, the muscle could
sufficiently be fixated to the
humerus with anchors. All pa-
tients were required to show a
pre-surgical passive abduction
of at least 80°. This prevents
an inoperative fracturing of the
humerus head due to forced
abduction. Also it guarantees
good mobility after the opera-
tion. Some patients required
intensive physiotherapy train-
ing even before the operation.
We recommend preparing

the patients with a focused
functionality and strength train-
ing of the muscle that will be
transferred (3, 6).

Our chosen incised duct gives
a good overview of the opera-
tion area with the possibility of
incision enlargement and a safe
perfusion of the skin grafts.
Thus complications such as
skin necrosis, circulation disor-
ders and wound infection could

u_,.sf. UA_)\A l_)‘,.xu_).x\” QA“)A.”LJ.\SUAJQLIJ-\A-UI
j%_)'-‘i.o—‘égﬁ_)léubjd“%)-‘/\ L‘JAI‘)A."LJ.AA_”MLAJ:‘A_\_\JICQ

ol daadl Ju3 s
elliy b pall yudaty raiy
53S5all sl e ags oty
i) ALsall & p2all sy ol

(1F) Lol sas aiae

e Haall slall 3l ey
oo alandl Lakial saa ple

B Ly poadl g s 51

S csalall aball Tl

Jie oA Yl & gua s (S
Dol Sbhsl alall 253
Jeall ] siiad Lalall £ Laa ¥l
Ly a3l o jal e Jol<II
O Gosre oed 85853l Baaal

o it ol e Jpeanll Jal

elall

Ll Lulaall Jlao¥l o)

O K 858,35 a3SU a2 Y
deaall g..ﬁ ga.lé.c ts.ua.s_. 3 C,,A..A:
Eos1S J—.‘i-‘bbmy‘f—\ﬂ O
(533l o a ¥l Jazal

Lllall Taall o5 Soled 23130

Aaall an) Glua Lo
a3 O (Sa L D gEnall

Zalyall wasls 23l 5uall Zalladll
any A 1SL Lhal Gy dala

3 po Ly sllaall dpal sl dalandl
(VY) o s

o KU LSl Asall a3 o
oY elis 5 a,lal ol sl Jal
Led Bashally las dapas dlaall
Tl S5 Il s Lyl Joshe
sl LuSlaal LUS L3 50
3 e Jgeanll (ay . all
Bl aoladl glhsall slal
Lol Laall audll Jy g3
50 5 guall Ty yall
SUEAY ¢y (gl aa i ol
sl Gl 53 Jia B gum ol
s ol g L1 gl alall o
s &l oS e geaall
sal sie alaall JA18S & pua
sl

sl Jpmnll (S Ulall o3 3
Tl gy aliall Lo Zhaall ots
.anchors gL yall

Jeadl b8 wbudbsall o o<
3222l 503 5555 o alall
Zays A days J3YI le Zaiidl
a3l & gn 818 iy Basnge
Tabyall s LSl wtall Gl b
Oaaly 8oy aanill (e daalilly
Aalanll say Bunall Z,al clliS
crpatll (sallaly (oo el (o
25Kl L5l 5aall Ladladll e



Shoulder Reconstruction

be prevented. We think that a
complete detachment of the
acromion and the peripheral
clavicle end is not necessary to
achieve a stable fixation at the
humerus. A tangential inclu-
sion of the acromial end of the
clavicle can guarantee a stable
osteosynthesis at the humerus
without an unnecessary insta-
bility of the acromio-clavicular
joint. If the deltoid muscle is
refixed over the transposed
muscle stability can be addi-
tionally improved.

An essential precondition for

a good result is post-operative
physiotherapy. As early as one
day after the operation, passive
training of the elbow and the
hand within the splint should
begin. As soon as the splint is
removed the shoulder joint has
to be trained and strength has
to be rebuilt.

The transfer of the trapezius
muscle to achieve the recon-
struction of the arm abduction
and external rotation is a safe
procedure without any serious
complications. It achieves good
functional results, i.e. satis-
factory shoulder stability and
mobility.
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Minimally Invasive
Surgery of the
Gastro-Oesophageal

Reflux Disease

Gastro-Oesophageal Reflux
Disease

The gastro-oesophageal reflux
disease is one of the most
frequently occurring benign
diseases of the upper gastro-
intestinal tract worldwide. Up
to 40 percent of the entire
population suffer at least once
a month from the symptoms of
the reflux disease. 14 percent
of them show the symptoms
at least once a week and
another 7 percent experi-
ence them daily. Although

the gastro-oesophageal reflux
disease affects patients of all
ages it has been proved that
the incidence increases with
increasing age.

The affected patients suf-

fer from great pain and their
quality of life is significantly
reduced. Moreover, cost analy-
ses have shown that the reflux
disease also has a major influ-
ence on public health costs.

In the USA, for example about
10 billion US dollars are spent
per year on reflux therapy. The
fact that this is a chronic dis-
ease usually leads to frequent
visits to the doctor, expensive
examinations and especially
long-term drug treatments.

Consequently, many patients
are temporarily unable to work,
which also increases costs.

There are various physical
mechanisms causing reflux dis-
ease. The lower oesophageal
constrictor plays a major role
in this context. The efficiency
of the barrier between the
stomach and the oesophagus,
which is meant to prevent a
reflux of gastric acid, causally
depends on the pressure con-
ditions as well as on the length
of the lower oesophageal con-
strictor. Its anatomically correct
position within the abdomen is
also an important factor.
Within this context an existing
hiatus hernia is also of impor-
tance. If the constrictor pres-
sure is reduced, for example,
or if the oesophageal constric-
tor is shorter than usual, the
gastric juice and with it the
gastric acid flows back into the
oesophagus.

Another pathophysiological
component can be the de-
struction of the motility of the
oesophagus. If the primary or
secondary motor function of
the oesophagus the transport
of neutralizing salvia is re-
duced and thus the gastric acid
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Reflux Disease

remains in the oesophagus for
a longer time. Another often
additionally existing patho-
physiological component within
the framework of the gas-
tro-oesophageal reflex is the
hiatus hernia mentioned above.
Here, due to an enlarged
passage of the oesophagus
through the diaphragm parts of
the stomach migrate through
the diaphragm into the thorax.
If patients with this hiatus
hernia show symptoms of the
reflux disease, they normally
need surgical therapy.

Symptoms and Diagnostics
The general definition of the
gastro-oesophageal reflux
disease comprises a clini-

cally symptomatic reflux of
gastric acid into the oesopha-
gus at least once a week. By
definition this should involve

a reduction of the pH value in
the oesophagus from 6 to < 4
for a time period of more than
an hour per day. These values
have been determined as limit
values within the so-called 24-
hour-metrics and represent the
minimal requirement for the
diagnosis of a symptomatic
gastro-oesophageal reflux
disease. The classical clinical
symptoms of the reflux dis-
ease are heartburn (retrosternal
burning) as well as acid regurgi-
tation. Other symptoms can be
epigastric or retrosternal pain.
But aside from these typical
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problems, the gastro-oesopha-
geal reflux disease also shows
other non-typical symptoms
such as an involvement of

the bronchopulmonal system.
Thus occasionally occurring
microaspirations can cause a
relapsing pneumonia as well as
so-called non-allergic asthma.

The range of the reflux dis-
ease basically includes the
non-erosive reflux disease
(NERD) as well as the vari-

ous phases of the erosive or
ulcerative oesphagitis and

the formation of the so-called
endobrachyoesophagus (Bar-
rett's symdrome). The Barrett's
syndrome is of major impor-
tance as here the chronically
high acid levels in the lower
oesophagus lead to a transfor-
mation of the typical squamous
epithelium of the oesophagus
into a specialized columnar epi-
thelium. This columnar epithe-
lium represents an increased
risk of oesophageal cancer.

If the so-called Barrett's syn-
drome has been diagnosed the
incidence for the development
of an adenocarcinoma of the
oesophagus lies at about 0.5
percent. However, in case of a
severe dysplasia the carcinoma
incidence is significantly higher
than it is in case of a mild
dysplasia.
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Fig. 1: Endoscopic image of a
Barrett's syndrome
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Reflux Disease

As far as the diagnostics of
the gastro-oesophageal reflux
disease is concerned the gas-
troscopy (an endoscopy of the
upper gastro-intestinal tract) is
the most important procedure.
Additionally to noting down a
specific symptom-score and
the quality of life of the patient
the pressure of the oesopha-
gus should be measured
(oesophagus-manometrics) as
well as the acid level within
the oesophagus (24-hour-pH-
metrics).

Moreover, special centres for
the treatment of the reflux
disease currently also offer the
so-called multi-channel imped-
ance measurement, which
now represents the highest
degree of sensitivity in the di-
agnostics of the reflux disease.
Especially the gastroscopy
allows a classification of the
degree and the severity of the
oesophageal inflammation and
biopsies as well as histological
preparations make it possible
to diagnose an existing Bar-
rett's syndrome. Within the
framework of a gastroscopy
an additionally existing hiatus
hernia can also be diagnosed.
The manometrics procedure
uses special pressure meas-
urement devices to measure
the tube pressure profile of the
lower oesophageal constrictor
as well as the mobility of the
oesophagus.
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Fig. 3: Measurement location for
oesophagus-manometrics and 24-hour-
pH-metrics

A typical sign of the reflux dis-
ease is a low resting pressure
of the lower constrictor of less
than 6 mmHg. The manifesta-
tion of the propulsive motor
function of the oesophagus can
be one of the decisive criteria
in the choice of a potential
surgery.

A 24-hour-pH-metric proce-
dure, which is still the standard
procedure for diagnosing a
pathological reflux disease,
allows a qualitative as well as
quantitative evaluation of the
acidic reflux into the oesopha-
gus via a small tube inserted
into the oesophagus. A mani-
fested reflux disease is defined
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Reflux Disease

by the reduction of the intra-
oesophageal pH value below
4 over a defined time period
of 24 hours. The so-called
DeMeester-score is calculated
from various parameters (dura-
tion and number of the reflux
episodes with a pH of <4)
(normal value: <14.72).

Therapy Options

The fundamental aim of any re-
flux therapy is an elimination of
the symptoms and a consistent
improvement of the quality of
life as well as the avoidance of
reflux-associated complications
such as oesophageal inflam-
mation, the formation of an
ulcer or the development of a
Barrett's syndrome. Aside from
changing the lifestyle, therapy
options include drug and finally
surgical treatment. Within the
framework of lifestyle modifi-
cations, the main focus should
be on weight reduction, dietary
measures, such as no alcohol
or nicotine and no large meals
in the evening. To mechanically
avoid a reflux it can be helpful
to sleep with the upper body

in a more upright position. In
most cases, these measures
can alleviate reflux symptoms,
but in 70-80 percent of all
cases symptoms will return.

Medication therapy today
mainly focuses on so-called
proton pump inhibitors. This
medication, administered
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Fig. 4: Mini incisions and trocar place-

ments

Fig. b: The assistant inserts a camera
through one of the sleeves and the
surgeon operates with precision
instruments through the closed ab-
dominal wall.

in form of tablets, alleviates
symptoms for 80-90 percent
of all patients. Most cases,
however, require a permanent
therapy, and still up to 70
percent of all patients are not
completely free of pain even
after a dosage increase.

The surgical therapy aims at
the anatomical morphologi-
cal restoration of the gastro-
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Reflux Disease

oesophageal anti-reflux barrier.
This consists in a permanent
reconstruction of the gastro-
oesophageal constrictor appa-
ratus. The so-called anti-reflux
surgery, which is now carried
out in special centres predomi-
nantly as a minimally invasive
procedure (laparoscopies),
shows positive results in over
90 percent of all cases in these
centres.

A better pathophysiological un-
derstanding of the disease as
well as new diagnostic options
and especially the introduc-
tion of the minimally invasive
technology on the one hand
and the knowledge that drug
therapy options are limited as
well as the exponential in-
crease of the Barrett carcinoma
on the other hand, have lead to
a renaissance of the anti-reflux
therapy since the beginning of
the 1990s.

Minimally Invasive
Anti-Reflux Surgery

The evaluation of the efficiency
of surgical therapy is clearly
defined and is connected to
the avoidance of the pathologi-
cal reflux of the contents of the
stomach into the oesophagus
and to all resulting symptoms.
From the point of view of the
patients a successful therapy
can be documented by an im-
provement of the quality of life.
Ever since the so-called fun-
doplicatio was first described
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Fig. 6: The stomach fundus is pulled
through behind the oesophagus and
formed into a cuff around it.

by Rudolf Nissen in the 1950s
and the various modifications
were carried out in the 1970s
by DeMeester, surgical therapy
has developed as an effective
therapy option of the reflux
disease. The introduction of
the minimally invasive technol-
ogy by Bernhard Dallemagne
in 1991 has lead to a new
start for surgical therapy as a
causal treatment option for the
reflux disease. The laparos-
copy results achieved so far a
fantastic.

In a laparoscopic surgery
instead of a conventional
abdominal incision so-called
trocar sleeves are inserted into
the abdominal cavity via small
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Fig. 7: Intra-operative image of a
large hiatus hernia with stomach
parts in the hernial sack.
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Reflux Disease

stitches in the abdominal wall.
Through these sleeve precision
instruments are inserted into
the abdominal cavity which can
be used to carry out the opera-
tion without having to open the
abdomen.

This is a very conservative
surgical method, which leads
to less post-operative pain,
fewer wound healing prob-
lems as well as a significantly
faster re-start into normal daily
life. The basic principle of the
operation is the restoration of
the defect constrictor of the
lower oesophagus by means of
a stomach cuff. The upper part
of the stomach is formed into a
cuff and positioned around the
lower oesophageal constrictor
forming a kind of a valve.

This so-called fundoplicatio
leads to a significant strength-
ening and mechanical support
of the oesophageal constrictor,
so that the reflux of gastric acid
into the oesophagus is effec-
tively eliminated. Experienced
surgeons in special centres
need about 45 minutes for this
procedure. It is generally pos-
sible to discharge patients from
the hospital within 4 or 5 days
after the operation. During this
operative procedure an existing
hiatus hernia can also be taken
care of. The number of cases
of a hiatus hernia has signifi-
cantly increased over the last
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Fig. 8: Intra-operative image of a
hiatus closure by means of a 1x3
centimetre synthetic net.

years. Many patients suffering
from gastro-oesophageal reflux
disease also show a hiatus
hernia. On the other hand, only
60 percent of all patients with a
hiatus hernia also have gastro-
oesophageal reflux disease.
The presence of a hiatus hernia
with a migration of parts of the
stomach above the diaphragm
is defined as a significant
pathophysiological component
of the reflux disease. Within
the framework of a reflux sur-
gery, even larger hiatus hernias
can be taken care of without
any problems.

A large hiatus hernia can
require the closure of the
diaphragm by means of a syn-
thetic net prosthesis in order to
avoid a renewed migration of
the newly applied stomach cuff
into the thorax.

Personal Experience
After hundreds of laparoscopic
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fundoplications carried out
personally 80-90 percent of the
treated patients report a signifi-
cant improvement of the qual-
ity of life. Own studies examin
ing these patients could show
that even many years after the
laparoscopy their quality of life
is still significantly higher than
before the surgery. Post-op-
eratively most patients experi-
ence a clear strengthening of
the constrictor function of the
lower oesophageal constric-
tor, as well as a significantly
lower strain on the oesophagus
from gastric acid. The leading
pre-operative symptoms such
as heartburn, regurgitation and
epigastric feelings of pressure
could be eliminated for a major-
ity of the patients on a long-
term basis.

In summary, we can say that
the minimally invasive therapy
of the gastro-oesophageal
reflux disease is a useful
alternative to life-long medica-
tion. Especially the anatomical
morphological function of the
lower part of the oesophagus
is restored in this operation.

The long-term results achieved
so far show that the surgical
therapy leads to a significant
improvement of the quality

of life, long-term success and
low complication rates. An
important factor for a success-
ful operation is the treatment
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at a special medical centre and
by experienced surgeons with
high professional expertise.

Ass.Prof. Dr. Frank Granderath (MD)
Department of General

and Visceral Surgery

Minimally Invasive Surgery Centre
Hospital Neuwerk
Moenchengladbach
Frank.Granderath@kh-neuwerk.de

Prof. Dr. Alfred Koenigsrainer (MD)
Department of General, Visceral
and Transplant Surgery

University Hospital Tuebingen
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Ophthalmology

Fig. 1: 25-year-old female patient
with flexible, iris-supported lens.
Visual acuity prior to surgery: without
correction: 1/40 (2.5 %), with correc-
tion of -9.25 sph combined with -0.5
cyl A0° 1.0 (100 %). Visual acuity
after surgery: 1.2 (120%) without
correction.
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Possibilities
of Modern
Ophthalmology

In the last five years tremen-
dous innovations have been ac-
complished in ophthalmology,
which enable specific advances
for patients. Below, three areas
are listed as examples.

1) Iris-Supported Phakic
Intraocular Lens (PIOL)

By means of a tunnel incision
3.2 mm in width, such an arti-
ficial lens can be inserted into
the anterior chamber of the eye
and attached to the iris (Fig. 1).
The procedure is performed as
outpatient surgery using local
anaesthesia. Refractive errors
of up to -23.5 dioptres in the
case of myopia and up to +12
dioptres in hyperopia can be
corrected with this operation
to replace glasses or contact
lenses. However, the anterior
chamber (space between the
innermost surface of the cor-

nea and the outermost surface
of the iris) needs to have suf-
ficient depth to avoid contact
with the sensitive inner layer of
the cornea (endothelium).

Surprisingly, PIOL is exception-
ally well-tolerated; inflamma-
tory conditions are only rare. In
order to avoid a potentially aris-
ing increase in intraocular pres-
sure, a small gap is opened in
the iris prior to surgery using
an argon/YAG laser.

This method is suitable for
those individuals who do no
want to or cannot have their
refractive errors corrected by
excimer laser, for instance in
cases where the cornea is too
thin or the refractive error too
high. High astigmatism (up

to 7.5 dioptres) can also be

treated using this procedure
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Ophthalmology

(Fig. 2a, b). In this case, the
required PIOL axial length is
marked prior to surgery using
an argon laser, since the eye
may turn due to local anaesthe-
sia and a wrong axial position
would be detrimental. By using
laser-marking, precise position-
ing is guaranteed.

2) Reconstruction of Injury-
Related Iris/Lens Defects

As a consequence of a variety
of injuries, iris damage may
occur to a varying degree. This
often leads to a blinding glare
causing a reduction in visual
acuity.

Using specially stained artificial
lenses, these defects can be
covered to eliminate the glare
to a large extent (Fig. 3a, b).
This procedure thus creates an
artificial pupil. As a result of the
trauma, the lens is often also
clouded (cataracta traumatica)
or even missing entirely. In
such cases, the lens can then
be replaced by another artificial
lens during the same surgery.
(Fig. 4a, b).

These operations are rela-
tively elaborate and complex,
depending on the individual
initial condition. Occasionally,
surgical treatment of the retina
and the vitreous body (pars
plana vitrectomy) may also be
necessary at the same time.
All'in all, the surgery is well
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Fig. 2a, b: Right (a) and left (b) eye of
a 25-year-old patient with toric, iris-
supported artificial lens (2.25 cyl A 6°
and 166°, respectively). Visual acuity
after surgery: 1.25 (125 %) each, with- NERSSVONA| BN (L,J\—'\-“—e da,0166°5 A 6°

out correction. Oss Leis JSI (7 VY 0) VY0 dalyall

D) V1 3 (@) ¥ b Y <l
Tag,u0yl ¥,¥0) ajill acly Laatn

Fig. 3a, b: (a) Condition after car bat-
tery explosion, with corneal scarring,
total loss of lens and partial loss of
iris. Visual acuity: perception of hand
motions. (b) Implanted iris-print lens
with artificial pupil. Visual acuity: 0.16
Corneal transplantation (keratoplasty)
is planned.
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Fig. 4a, b: (a) Glass splinter injury with
corneal scarring, partial loss of iris
and clouding of the lens. (b) Cataract
surgery (phacoemulsification) with
implantation of an iris-print lens.
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Fig. 5: Wet macular degeneration
with bleedings and fluid leakage at
the centre.
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worth the effort to assure reha-
bilitation of the injured eye.
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A distinction is made between
a dry and a wet form. Whereas
the former is not amenable to
treatment (yet), the wet form
has recently become treatable
with medication. The wet form
(Fig. b) with formation of new
blood vessels (neovascularisa-
tion) and subsequent fluid leak-
age can currently be treated by
three different, albeit similar,
therapies (referred to as VEGF
inhibitors). There are extensive
studies on Ranibizumab and
Pegaptanib, which confirm
their efficacy. Positive experi-
ences have now also been
reported for the use of Bevaci-
zumab.

In this procedure, the medica- .

. p di he vi Fig. 6a — c: (a) Wet macular degeneration with visual acuity of 0.05 (5 %). .Bevacizumab
tion Is injected Into the vitreous (b) Dye test (fluorescein angiography) displaying neovascularisation. cloull -3 1 A Jall oia s
body where it takes effect. The (c) Optical coherence tomography (OCT) with fluid accumulation at and next SE O R <
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) : _' ! a S:. ] . l . .."
are also successful in the event {pe YI) R i & il



Ophthalmology

of neovascularisation caused
by high myopia, referred to as
Gronblad-Strandberg syn-
drome, choroidal ruptures.

A recovery can be achieved
even in macular oedemas (col-
lections of fluids at the area
responsible for high acuity
vision) resulting from diabetes,
uveitis or vein thrombosis (Fig.
Ga-c, 7a-c).

However, the VEFG inhibitors
need to be injected repeatedly
at an interval of about four
weeks to achieve medium-
term success. Due to the
novelty of this type of treat-
ment, long-term results do not
exist yet. Nevertheless, there
is now hope for many patients
who could previously not be
helped at all.

In these three areas, medical
progress also becomes evident
in ophthalmology that would
have been inconceivable just a
few years ago.

Prof. Dr. W. Behrens-Baumann (MD)
Clinic for Ophthalmology
Otto-von-Guericke University
Magdeburg
Augenklinik@uni-magdeburg.de
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Fig. 7a — c: Same eye as in Fig. 6 after two injections of Bevacizumab into the
vitreous humour. (a) Formerly wet macular degeneration, now dried out, with
pigmentation, visual acuity 1.0 (100 %!). (b) Fluorescein angiography without
diffuse fluid leakage. (c) OCT with reduction in fluid accumulation so that the

central fovea (yellow spot, macula lutea) is present again (arrow).
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Urology

Micturition problems is a sum-
mary term for various urologi-
cal diagnoses. Especially due
to its frequent occurrence the
widely known prostatic hyper-
plasia with its corresponding
obstructive and irritative mictu-
rition pains is one of the major
micturition problems.

The first part of this article will
look at the greenlight laser
vaporisation of the prostate as
a new therapy option.

The second part will focus on
the subject of neuromodula-
tion. This refers to an electric
irritation of the sacral nerves
as a therapy of urgency/incon-
tinence and of the hypotensive
bladder with residual urine
formation.

As the man gets older, the
frequency of a prostatic hyper-
plasia increases constantly so
that at the age of 50 50% of all
men and finally at the age of
80 almost every man shows a
prostatic hyperplasia. Regard-
less of the size 10 to 20% of
the male population requires a
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New Options
In the Therapy
of Micturition
Problems

Greenlight Laser Vaporisation
of the Prostate and Sacral
Neuromodulation

therapy of the benign prostatic
syndrome, as the urine stream
weakens, the residual urine
possibly increases and even
retention of urine might occur.

If medication therapy (alpha
blockers, b-alpha reductase in-
hibitors) is not successful, the
transurethal resection (TUR-P)
is said to be the gold standard
for prostate volumes of up to
about 80 millilitres. Among

the new therapy options the
greenlight laser vaporisation
has established itself in recent
years as a therapy of choice.
Contrary to the extraction of
prostate tissue by means of
TUR-P for histological prepara-
tion, the greenlight laser vapori-
sation is an ablative procedure
involving the vaporisation of
tissue — a histological examina-
tion is not possible. For this
procedure the new 120 watt
very efficient potassium-tita-
nyl-phosphate-laser (PTP-laser)
is used, which is also called
greenlight laser due to its
green laser light at 532 millime-
tres (Fig. 1).
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Its specialty is a high absorp-
tion of haemoglobin and thus
an optimal arrest of bleeding.
This makes it possible to carry
out a prostate resection even
in patients under anticoagula-
tion with counter indication
for a TUR-P. A precondition is
an adequate prostate preven-
tive care with PSA definition
and digital rectal examination
to exclude a prostate carci-
noma, since this diagnosis can

be overlooked if no histology Fig. 1: e
takes place. Clinical experience a) The PTP laser AMS®, known as - | X 5]
showspa significantly sEorter the greenlight laser — HPS, Pz Sue foopll sliall o oek

b) with green laser beam o 3 b eals €5 3
stay in hospital, a reduced (Rluall 5 L : paadl
catheter time (on average 24 ) Nl Jae) Bkiall oLy 5538 el
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A limiting factor is a large pros- ol Lad ol ps (o
tate gland of more than 60 to

70 grams (Fig. 2).
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But the greenlight laser vapori-
sation does not at all replace
the TUR-P, but in case of a
careful indication, it is an opti-
mal therapy form for patients
who were forced to use a cath-
eter for urine outflow all their
lives due to other diseases

and therefore had to accept a

limited quality of life. s o ol agslia Job
As mentioned before, the dae gt wyanl s Sl oAl
neuromodulation has an indica- ) NULTIN
tion position in another area . o

of micturition problems. Aside desntll ol L'L'L“' Loss LS
from urgency with inconti- neuromodulation uaall

nence, other indications are a
hypotone bladder with a weak
bladder muscle and the pelvic
pain syndrome. The neuromo-
dulation is a promising option if
no significant therapy success
could be achieved before. In a
test stimulation an electric ir-
ritation of the nerves in the spi-
nal cord at the level of the sac-
ral bone is used to modulate
the bladder and/or intestinal
function. It is also checked if
this brings the desired therapy
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Fig. 3: a) A test electrode is stuck on the skin to irritate the corresponding
nerve root. Upon indication the permanent electrode can already be used in
the test phase, if a successful therapy can be expected. b) X-ray. In case of a
therapy success the pacemaker (Interstim®) is implanted.

a3 SLlT Yl iy canliall omall i G AT) alall bl g 50 (1):¥ J<al
X &l (o) Aallaall £ Lad a8 siall (o GLS 131 ,LEAYI 5k JMA aSlall el ¢ 5
Aails Tyl g5 ple 0L dallaall plad s b

effect. In the long-term therapy
form electrodes and pacemak-
ers are completely implanted in
the area of the sacral bone and
the buttocks. It makes sense
to carry out a 7 to 10 day test
period with each patient with
temporary electrodes and ex-
ternal pacemakers, in order to
verify the therapy success and
to be able to offer a cost-effec-
tive therapy (Fig. 3a).

Depending on the therapy cen-
tre 50 to 70% of subjective and
objective success is assumed
in the test phase in order to
effectively argue for an indica-
tion for the implantation of the
permanent system (Fig. 3b).

Thus this offers a focussed and
often successful therapy option
without major side effects to
many patients who can then
also enjoy a better quality of
life. Now the implant is also
available in a 50% smaller size
with a more sophisticated
microchip technology, so that
patients hardly feel it after the
implantation (Fig. 4).

The two presented therapy op-
tions in the area of micturition
problems make it possible to
significantly improve the quality
of life of the affected patients,
something that did not seem
possible in this low invasive
form only a short time ago.

Prof. Dr. Karl-Dietrich Sievert (MD)
Prof. Dr. Armulf Stenzl (MD)

Clinic for Urology

University Clinic Tuebingen
Urologie@med.uni.tuebingen.de
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Fig. 4: The chronic implant, the InterStim® and the Inter Stimll® (half the size
of the first one) with the corresponding electrode, the remote control for
the patient (InterStim iCon®) and the programming device for the physician
(N"Vision®).
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New Paths In
Dental Medicine
and Prosthetic
Dentistry

Beautiful, healthy teeth - for
life. Thanks to modern dental
medicine and prosthetic
dentistry lifelong oral health
really is possible today. The
education of dentists and
dental technicians as well as
other modern procedures and
techniques and most of all
new materials allow high-end
dental medicine and prosthetic
dentistry. The Scandinavian
countries, Switzerland and
Germany have an especially
high worldwide standard.

Caries and Gingivitis

Life also leaves behind marks
on teeth. Hence, teeth become
a problem for many people

at some point in their life,
mostly, in mid-life. Caries is
the most common oral disease
worldwide, affecting about
98% of us. Caries spreads
rather quickly and the body is
unable to stop this disease. It
develops through an interaction
of bacteria and sugary and
starchy foods. The bacteria
transform the sugar into lactic
acid through their metabolism.
There, where the bacteria

build a thick, sticky layer, called
plaque, the saliva is not able

to flush away or neutralize the

lactic acid. Thereby minerals
are withdrawn from the
enamel. It slowly decomposes.
The consequence of the so-
called demineralization is that
the tooth becomes cancellous
on that spot and the structure
disintegrates. A carious defect
has developed.

Oral inflammations are
particularly dangerous. Hardly
any other organ is so frequently
affected by changes as gingiva.
Experts estimate that around
80% of all people are affected
by gingival disease. These
inflammations are dangerous.
Through your bloodstream
bacteria, bacterial poison and
messengers can travel from
the inflammation’s origin to
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Fig. 1: Circonium oxide - restoration with crowns and bridges

far away regions of the body
and arouse further diseases or
strengthen diseases already
existing. More and more
studies show that diseases

of teeth and gingival affect
the whole body, weaken the
body's defence mechanism
and facilitate arteriosclerosis,
increasing the risk of heart
attacks and strokes. Acute and
chronic respiratory diseases
are frequently a result of
bacteria which are usually
exclusively responsible for oral
inflammations.

Additionally, type Il diabetes
mellitus, the so-called adult-
onset diabetes, can oftentimes
not be treated successfully

if nothing is done against

the simultaneously present
gingivitis. For pregnant women
the risk of a premature delivery
and small birth weight clearly
increases if gingivitis is
present. The definitely proven
coherence of oral health and
general health are not to be
underestimated.

Implantology

If teeth have been lost due

to caries or gingivitis the
quality of life is limited. You
can no longer eat right and
you are unconfident when
talking or laughing. In the age
of implants tooth loss has
become undramatic. Well-
constructed from the hands of

a specialist nobody is able to
tell the difference from your
own, natural teeth. For the
patient the implant is perceived
as a natural tooth. Implants
allow artificial teeth to be as
close to nature as possible,
whereas the implant serves

as an artificial root. On the
implants solid dental prosthesis
is possible in most cases.

In Germany about 500.000
implants were inserted in
2008. There are extremely
positive long-term results.

The success rate is at 98%.
Current studies show that after
10 years 95% of implants are
fully functional. Failures are
very rare with good diagnosis
and proper treatment. Good
oral hygiene is very important
for the implants’ longevity. In
principle an implant can last an
entire life.

The Concept of Implants

e an implant serves as a
substitute for a root

e an implant coalesces with
bone

e an implant prevents bone
and tissue of the jaw from
regressing

¢ single teeth or even entire
rows of teeth can be solidly
anchored

e the goal is complete
reconditioning of the chew
functionality, a solid bite and
aesthetic dental prosthesis on
the implants
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Fig. 2: Circonium oxide - crown and veneers

Indications for Implants

A Single Missing Tooth

A gap in the visual area is
unthinkable for most people
but a gap in the non-visual
area should not be left as is
because it can lead to tooth
migration, which means a shift
or loosening of neighbouring
teeth and leading to the
outgrow of the “opposite” on
the other jaw.

Free-End Gap

Often the molars (back teeth)
are lost first. The loss of molars
means loss of chewing ability.
The back bracing of the jaw is
missing.

Many times due to wrong
loading, jaw joint discomfort is
experienced, usually perceived
as earaches. The classic
prosthetic treatment is a partial
denture which in most cases
has palate plate in the maxilla
(upper jar) or a sublingual bar in
the mandible (lower jar). These
are sensed as foreign bodies,
which hinder the patients
sense of taste and affect the
quality of life. Implants, in this
case, replace the lost teeth and
enable sold dental prosthesis
without the disturbing palate
plate or the sublingual bar.

Complete Tooth Loss
Are all teeth lost, the classical
prosthetic treatment for a

free-end gap is a full denture.
These full dentures are often
so ill-fitting because the jaw
bone regresses. The patients
are unsure when eating,
talking, laughing and kissing.
Especially the palate plate

is very inconvenient and
disturbing. That changes with
implants. Therefore, carriers
of prosthesis are the perfect
implant patients. Four to six
implants make a fixed bridge
possible that is perceived like
one's own teeth without the
disturbing palate plate or the
sublingual bar.

Dental care with implants is

a safe and reliable procedure.
The treatment takes place in
different steps:

¢ Diligent diagnosis with x-rays
and 3-D illustration of the jaw
to correctly determine the
exact position the implants

e Implantation: the new roots
are solidly fixed in the jaw and
give maximal stability without
the patient sensing them as
foreign bodies

e The implants are made of
pure titanium.

e The implantation takes about
20 minutes. Single implants
can be put in with local
anaesthesia without problems
just like with tooth extraction.
Many patients are surprised
at how easily the implantation
process is executed. When
several implants are put in, a
completely fearless and stress-
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Fig. 3: Implantation and crowns on implants

free twilight-sleep anaesthesia
is recommended. Many times
a bone build-up takes place
with the bodies own tissue

or artificial bone material to
ensure optimal stability for the
implant. During anaesthesia
the implants are provided with
a provisional for the healing
phase. Often the implants

are directly provided with the
necessary constructions and
the impression for the definite
prosthetic treatment is made.
After the healing phase of two
to three months the prosthesis,
which has been made in the
laboratory in the meantime,

is fixed on the implants. The
goal is optimal functionality and
aesthetic.

Aesthetic Dentistry

According to scientific studies
when it comes to the infamous
first impression the first

three seconds determine,
whether you find your opposite
sympathetic, interesting,
pleasing. The mouth area and
especially teeth are decisive in
this case.

The possibilities of modern
aesthetic dentistry are almost
unlimited nowadays.
Specialists in the field can
conjure a sparkling smile on
every person'’s face according
to type, which positively
changes the entire facial
expression. Aesthetic dentistry
requires a high degree of

creativity from both, dentist
and dental technician. Radiant
teeth let the whole face
appear younger and more vital.
Discoloured or yellowed teeth
are a sign of age. During the
course of a life, teeth become
darker, most of all because of
consumption of coffee, tea,
red wine, cigarettes or also
certain spices like curry which
discolour the enamel. Through
bleaching discoloured teeth
can be made light again in less
than two hours. This occurs
with a combination of a certain
gel with a special UV-ray or
laser. The bleaching procedure
is medically completely
harmless. The enamel is

not affected or endangered

by it. Caries-damaged teeth
can literally, invisibly be
reconstructed with crowns or
inlays. The fabrication of inlays
and crowns, made from full
ceramics, computer-assisted
by the Cerec-system, is unique
worldwide, taking less than
two hours. Zirconium oxide
has by now proven itself as the
dental material of the future.
Zirconium oxide is as tough

as steel and thereby highly
resilient. Natural aesthetics are
special. There is no difference
to natural tooth substance.

Small blemishes on the teeth
can be perfectly concealed by
veneers. Veneers are wafer-
thin ceramic devices. That way
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Fig. 4: Full mouth restoration with 16 implants

not only incisor edges, but also |so it can come to pain in the
messy fissures in the enamel | jaw joints and lead to tension
and bad fillings, discolorations, |in the neck, shoulder and

broken edges and gaps can back musculature. Common
be made invisible. Even consequences are headaches
asymmetric teeth can be and back pain, as well as
corrected to a certain degree  additional gnashing of teeth.
with veneers. The tooth Before every extensive

only needs minimal work for dental treatment an exact
the use of veneers. Healthy analysis of the chewing
enamel remains. The result motion should be made with
appears absolutely natural highly sensible, computerized
because the ceramic pieces instruments. Also in dentistry
are exactly attuned to colour holistic thought and work are
and structure of your own necessary. It can never only be

teeth. Highest precision and about one tooth, it has to be
above average quality of the about the entire chewing organ
dentist and dental technician and eventually about the whole
are required for this. human body.

Inlays, crowns, veneers,
every dental prosthesis is a
unicum that is manufactured
with love for detail by dentist
and technician. Quality of the
highest level on both sides is
the guarantor for an optimal
functional and aesthetic
solution.

Independent from all aesthetic,
the functionality is all decisive
in dental medicine. The bite
must be correct. There is a
delicate balance between
teeth, bones, muscles and
joints. If it is disturbed, often
through a simple filling or
crown that is too high or due
to missing teeth, a chain
reaction can be set in motion.
The jaw musculature will try
to balance the wrong loading

Dr. Thomas Schlotmann (MD) Olaisli Jule g3 53S0l
PraxisKlinik

Dr. Schlotmann & Partner
Dorsten, Germany
verwaltung@dr-schlotmann.de




Liver Surgery

5. Prognosis after Resection
and Transplantation

The b-year survival rates after
resection of colorectal liver
metastases are between 30%
and 60% (49). Following resec-
tion, 5-year survival rates of
45% have been achieved for
HCC (50). For HCC in cirrhosis,
higher b-year survival rates of
52% have been achieved (51).
In selected tumour patients
within the Milan criteria for
transplantation, the 5-year
survival rate is at 70% (52) and
thus equal to that of patients
who received a transplant due
to a benign condition.

The reduced risk of recurrence
after transplantation and the
resulting improvement in
B-year survival rates is adverse-
ly affected by infections and
neoplasm related to immune
suppression (53). For intrahe-
patic cholangiocarcinoma, the
b-year survival rate after resec-
tion is worse than in the case
of HCC. Following resection of
hilar cholangiocarcinoma,
b-year survival rates of 40%
have been reported (27). For
medial and distal extrahepatic
bile duct tumours, b-year sur-
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Surgical Treatment
Options for
Liver Tumours

Part 2: Prognosis after Resection and Transplantation,
Multimodal Therapy Approaches to Increase Resectability
and as a Bridge to Transplant, Complications and

Their Therapeutic Management, Future Prospects

vival rates between 24% and
39% are achieved (27).

The gallbladder carcinoma
patients at the Tis, T1a and
T1b stages did not die from

a tumour following RO-resec-
tion (54). At T1 stages, 5-year
survival rates of 100% after
resection have been reported
(55). For locally advanced stage
IV gallbladder carcinoma, the
5-year survival rate after liver
resection, gallbladder resection
and pancreatoduodenectomy is
around 14% (56).

6. Multimodal Therapy
Approaches to Increase
Resectability and as Bridge
to Transplant

Prior to performing a resection,
the functional capacity of the
liver needs to be examined.
Since the liver has great capac-
ity to regenerate, up to 75% of
parenchyma can be resected
of an otherwise healthy liver
without causing functional
losses. For conditioning of the
cholestatic liver prior to resec-
tion, drainage of obstructed
bile duct systems has proved
its worth (internal and external
appear to be equally efficient).
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Liver Surgery

This procedure selectively re-
duces the strain on the hepatic
lobe that is to remain after
resection (57). If the preop-
erative measurement of liver
volume has shown that the
volume remaining after resec-
tion is insufficient (volume too
low, steatotic, etc.), an attempt
is made prior to resection to
cause atrophy through selec-
tive vascular occlusion of the
parenchyma to be resected

as well as hypertrophy for the
remaining portion (58).

Today, this concept has proven
to be successful in the per-
formance of extend right hemi-
hepatectomies. Subsequent to
embolisation of the right portal
vein, it is often possible to suf-
ficiently boost growth for the
segments Il and Il within 4 to
6 weeks. However, performing
portal vein embolisation prior to
a planned resection also poses
the risk of causing undesired
tumour growth (59). Under
certain conditions, for instance
in cases of hepatic parenchy-
mal disease, chronic bile duct
obstruction, diabetes, alcohol
abuse, malnutrition, old age,
infections and gender-specific
factors, the regeneration of
hepatic tissue may be limited
after portal vein embolisation
(60).

Through neoadjuvant systemic
chemotherapy, a down-siz-
ing of primary unresectable
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metastases can be accom-
plished to make them resect-
able (especially in the case

of colorectal tumours) (61). It
may be possible to perform a
two-stage resection for primary
unresectable hepatic tumours
or in cases where the resecta-
bility is questionable. Initially,
the tumours are removed in
one hepatic lobe.

After hypertrophy of this lobe
(if necessary, induced by portal
vein embolisation), the remain-
ing liver tumours are resected
in a second operation (62).

During the waiting period for a
liver transplant, a transarterial
chemoembolisation is often
performed to prevent unde-
sired tumour progression (63)
until the date of transplantation
and, if necessary, to ensure
compliance with the Milan cri-
teria (64). If it is not possible to
perform a transarterial chem-
oembolisation due to technical
reasons, thermal ablation of
the tumour may be considered
for bridging purposes. This can
be done percutaneously or by
open surgery.

7. Complications and Their
Therapeutic Management

Today at medical centres, the
operative mortality after liver
resections is between 3% and
6% depending on the size of
the resection (36,65).
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Liver Surgery

Using Clavien’s system, the
major and minor complications
occurring after liver surgery can
be subdivided into 4 grades.
According to this classifica-
tion, grade 1 complications do
not require treatment. Grade

2 complications are defined

as potentially life-threatening
complications which do require
intervention. Grade 2 complica-
tions are in turn divided into

2 subgroups: Whereas grade
2a complications merely need
to be treated with medication,
grade 2b complications require
invasive measures. Grade 3
complications are defined as
complications which result in
permanent disability or organ
resection. A grade 4 complica-
tion refers to the death of a
patient as a result of the com-
plication (66).

While minor complications may
occur in 30% of the patients,
major complications arise in up
10 23% of the patients follow-
ing resection. Minor complica-
tions include bile leaks, pleural
effusions, atelectasis, infec-
tions of the urogenital tract
and wound infections; major
complications include pneu-
monia, hepatic insufficiency,
intra-abdominal abscesses,
intra-abdominal bleeding, myo-
cardial infarction and vessel oc-
clusion (67). If bile leakage has
occurred at the resection area,
the leakage needs to be suf-
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ficiently drained by percutane-
ous drainage. In cases where
this is not possible, the bile
leakage needs to be treated in
a reoperation (68). Bile leakage
at the bile duct can be treated
by placing a biliary stent during
ERCP (69). Pleural effusions
can in most cases be treated
conservatively by administrat-
ing diuretic medication in suf-
ficient doses. In selected cases
of severe/treatment-refractory
postoperative hepatic insuf-
ficiency, liver transplantation
may be indicated (70). In case
of postoperative intra-abdomi-
nal bleeding, a second laparo-
tomy needs to be performed to
locate and treat the source of
the bleeding. Intra-abdominal
abscesses are usually drained
by percutaneous drainage.
Infections require appropriate
antibiotic treatment.

8. Future Prospects

Early detection will enable
significant improvements in the
prognosis of primary hepatic
malignancies. In this regard,
new advances are currently be-
ing made for HCC (71).

Another novel approach is
based on the idea of transform-
ing inoperable cases into oper-
able conditions by employing
multimodal concepts (espe-
cially preoperative chemother-
apy) at the time of diagnosis.
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Liver Surgery

Methodical improvements will
be made in the possibilities of
multimodal conditioning and
bridging prior to transplanta-
tions. In order to be able to
provide a sufficient number

of donor organs, adjustments
will probably be required in the
procurement of donor organs
and in the conditioning of
marginal organs. Considering
its shorter waiting period, liv-
ing-donor liver transplantation
represents an ideal treatment
option especially for patients
with malignancies. Particularly
in the case of HCCs which are
inoperable as a result of local
tumour infiltration and metas-
tases, already existing targeted
therapies are promising to
extend life through tumour
inhibition (72).

By combining various tyrosine
kinase inhibitors as well as

by combining tyrosine kinase
inhibitors with various chemo-
therapies, exponential tumour-
inhibiting effects are supposed
to be achieved in the future
(73). New developments in the
field of molecular biology raise
hopes for curing liver diseases
with specific gene therapy in
the future. Animal testing has
shown that tumour-specific
molecule transfer via vectors
can cure primary and second-
ary hepatic tumours. Trough
adenoviral transfer of angiosta-
tin, the growth of hepatocel-
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lular carcinoma in mice was
slowed down significantly (74).
The use of genetically engi-
neered techniques in humans
is yet to be determined. If gene
therapy were to be success-
fully used in humans as well,
this form of tumour treatment
could possibly become an
important alternative or maybe
even the future treatment of
choice, on the condition that it
can provide a permanent cure.
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Performance
Diagnostics

A Healthy Start with the
Right Physical Strain

When Doing Sports it is the
Healthy Basis that Counts

It is trendy to do sports. And
it is especially the perform-
ance-focussed leisure sports
activities that are booming

at the moment. The increas-
ing number of participants in
open cross-country runs, city
marathons or bike marathons
is impressive evidence for this
new active public mobility.

The media supports this mobil-
ity and attracts new partici-
pants. Sports and motivation
programs on television try to
show the spectator that every-
one is capable — given the ap-
propriate preparation — to take
on the challenge of a long-dis-
tance race requiring enormous
physical endurance.

These programs, however, also
attract persons, which have
never or not for a long time
been physically active or who
have not carried out consist-
ent physical training for a long
time.

Within this context it is not
only in the area of competitive

sport that tragic cases of sud-
den cardiac death after physical
strain are reported again and
again (1, 2). These cases of
sudden cardiac death occur
most frequently in professional
and non-professional athletes
who have not received any or
adequate medical examina-
tion, therefore these cases are
mostly said to be avoidable.

By now certain guidelines have
been defined by international
associations requiring screen-
ing check-ups of professional
athletes in order to avoid these
tragic incidences (3, 4). These
check-ups should not only

be required for professional
athletes but also in the area of
leisure sports.

Via the German Olympic Sports
Association (DOSB) all organ-
ized professional athletes

in Germany have to right to
claim an extensive internal and
orthopaedic examination in a
licensed DOSB examination
centre (b). These examinations
can be claimed once a year
and are financed by the DOSB.
They also comprise detailed
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Sports Medicine

preventive examinations and
examinations evaluating physi-
cal fitness (Textbox 1). Contrary
to that ambitious recreational
athletes have to deal with their
medical care themselves.

Before a regular physical train-
ing can start, a sports medicine
fitness examination should be
carried out. The guidelines of
the German Association for
Sports Medicine and Preven-
tion (DGSP) exactly define

the circle of persons who
should carry out such fitness
diagnostics (Textbox 2). These
examinations can be carried
out by physicians or internists
with special training in sports
medicine or in sports medi-
cine institutions e.g. within a
university.

The guidelines of the sports
medicine association require
persons younger than 35 to
carry out an anamnesis, a clini-
cal examination and a 12-chan-
nel rest ECG. Persons over

35 additionally need to take a
strain ECG. If the examinations
show anomalies, additional
cardiologic examinations must
follow (3). In addition to the
internal examinations a simple
orthopaedic examination is also
recommended. In it expected
or existing problems of the
musculoskeletal system should
be diagnosed and treated. In
addition to the purely medical
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* Detailed anamnesis

* Internal examination

¢ Orthopaedic examination
* Blood withdrawal

¢ 12-channel-rest-ECG/

performance-diagnostics

e Strain-ECG
* Echocardiography
e Lung function testing

Textbox 1: Examination contents of a detailed check-up within the framework

of a basic sports medical examination.
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* 35 years and older

* No physical activity over a long time

sl sl

* One or more risk factors for a cardiovascular disease

Textbox 2: Persons recommended to carry out a sports medical examination
before taking up regular physical activity according to the guidelines of the
German Association of Sports Medicine and Prevention.
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options (e.g. medical inlays,
physical therapy) this treatment
also includes a consultation
regarding or an optimization of
the sports equipment (shoes,
clothing, etc.). If these basic re-
quirements are fulfilled, a safe
and healthy sports training can
start without any problems.

Doing Sports - it is Only the
Right Amount of Physical
Strain that Brings the Fun
For many people the motiva-
tion of doing sports arises
from the intention to eliminate
physical shortcomings. Over-
weight and a lack of fitness are
examples but more and more
it is also mild forms of certain
diseases, which used to be
treated with medications and
are now treated with physi-

cal activity. Mild forms of high
blood pressure, fat metabolism
disorders and other metabolic
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disorders can be mentioned
here. Partly, however, these
diseases are also caused by a
long-term lack of physical activ-
ity — and this is precisely the
problem for motivated persons
who want to start or return to
physical activity.

Which kind of sport should

| choose initially? On which
level should | begin? How

can | increase my activities?
These and many other ques-
tions must be answered in a
very competent way in order to
achieve long-term success.

Within this context the same
mistakes are made again and
again and it turns out repeat-
edly that especially the recrea-
tional athletes choose kinds of
sport that are too demanding
or a training intensity that is
too high. Often this is followed
by an unsatisfactory or a total
lack of performance develop-
ment and can moreover lead
to medical problems such as
damage from overstraining.

A competent training consul-
tation can help here, which
should ideally be based on

a well-founded performance
diagnostic. An examination of
the performance diagnostic can
be carried out either within the
framework of the above-men-
tioned medical examination or
within the framework of the
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1. Physically inactive persons who plan to change their lifestyle and
would like to become more active and do more sports.

2. Performance-oriented athletes of all levels

3. Patients with existing manifested diseases, especially diseases of the
cardiovascular system, metabolic disorders and/or orthopaedic
problems, who would like to have an individually appropriate training

program defined for themselves

For the last group a performance-diagnostic examination should only
be carried out in connection with a clinical examination.

*Curriculum proposal of the AG Performance Diagnostics of the German
Association of Sports Medicine and Prevention

Textbox 3: Indications for a performance-diagnostics according to the AG
Performance Diagnostics of the German Association of Sports Medicine and

Prevention.
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definition of a training plan with
a sports scientific background.
When comparing the institu-
tions offering this examination,
athletes should pay attention to
the fact that the basic qualifica-
tion criteria are met. These can
be seen from certificates, as
they are required by the sports
medical associations and oth-
ers.

These institutions should also
have adequate experience in
diagnosing and consulting ath-
letes and/or physically active
patients. Especially for patients
with underlying internal dis-
eases a performance-diagnos-
tic examination should always
be evaluated in cooperation
with an experienced sports
physician. The type of perform-
ance-diagnostic examination
can be chosen freely. The op-
tions currently offered include
above all the determination of
the lactic acid in the blood (lac-
tate performance diagnostics)
and the analysis of the breath
gases (spiroergometrics).

Both methods are equally valu-

PR {E TP TN T

il loleill s oy dlll
sl Gl s laen Lpallss
Soeall aalaall s ellias o) cays
3Lkl gl s 3 LaMall
Oelladll popall 5l anaa M
all i pall el L35
bl G2l el agas!

ol o ¢ 5lanlly Lumpanall
SLal Sy elppall al ) Gl
Llla el Lall yaats. i ,ay

& ol S
Jalasy (Al ¥l 5Lsal) aull
(pall ol3le Guli3) aull elle
Oaaad G LA YIS Sy

S 5l e aaing s laie Sy
LU e QLY e Julasll
|.:\.AE§‘).A._|E§;\J|UALLJ|SJ..\AJ
Loy g5 Lital (e LAYl
oalan U Lea Il Edlaill

&5 o Ll G slaaa Yl
aly it iyl UM Lgt s Las

o) luaally sl JLisal el

Ll slal

A5l LI G e

53a3 U Ll Ly i
uuﬂ,un Ll gl sl
gaag\,ws' QYJ' LA‘)L\A|
?@\.5._..4]!

Ty Lall Al e LYl Cay
£l e Jpemall Z3LS Ty
el sl

s S s sLaadl I3 3
oSe SE o al s B e sLAY
8l & saa Ll sic Tuals
AN LA 6 ,laas el
idau‘.cu.w.ﬁ\gs_).\ium
JalS oali olly s Lo Ll
Joade jac ¢|J|J| }'JY|)3LJg$
S a8 as s UAJASYIJ
SV Lala 5 Lk Slas
doyiall il e Zaa il

8o Lann ¥l e L3 o oS

Jlaall 8 (5 Tl Lyt
SLLIAT e satas o ca 3l
canill sl S sho¥ pasits
JuJ & oYl Gananisy alall
Lyl 8,5 5S 3l Ll PPN
b«ou.‘“‘)_uﬂ&am_\m‘)l.wu_ej
ul ey b als gl s,
|u~ud|uwu,nw
LY Sl S L g y5 355
535 3l abaall 5,80 wic



Sports Medicine

able, a successful or unsuc-
cessful analysis mostly de-
pends on the competence and
experience of the professional
carrying it out. For healthy
persons the type and degree of
sportive activity can be chosen
according to the sports done
most frequently during train-
ing. Thus, persons who often
do Nordic walking or running
should be tested on the tread-
mill ergometer, those who go
biking more often should be
tested on the bike ergometer.
This makes it easier to deter-
mine the appropriate heart rate
for an efficient training and
increases the precision of the
forecast of the training sectors
and the individual fitness.

In a typical phase test involv-
ing the measurement of the
lactic acid the physical strain is
generally increased in clearly
defined intervals up to the
maximum strain. Before, dur-
ing and after the physical strain
the heart rate, lactic acid and
blood pressure are measured
in defined intervals. These
measurements are then used
to define the so called lactate-
power output curve (Fig. 1).

The evaluation of the physical
fitness and the determination
of the individual training plan
are both based on this curve.
Figure 1 shows a lactate-power
output curve taken from a
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Fig. 1: Lactate performance diagnostics of a well-trained recreational athlete.
Bike ergonometry with an initial strain of 100 watts and a strain increase of
30 watts every three minutes. Maximum strain at 370 watts, a lactate value
of 11,8 mmol/L and a heart rate of 192/minute.
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typical performance-diagnostic
examination on a bike ergome-
ter. The initial strain was 100
watts, during the course of the
test the strain was increased
by 30 watts every three min-
utes up to a maximum strain
of 370 watts. Special software
was used to define and evalu-
ate the lactate-power output
curve. The computer program
can then deduct definite guide-
line values for the heart rate for
different strain phases. Here, a
distinction is made between re-
generative training, basic train-
ing and the so-called threshold
training. This analysis can help
to construct a very differenti-
ated and individualized training
plan for professional as well as
recreational athletes. Moreo-
ver, the danger of injuries and
problems due to too little or
too intensive training strain is
significantly reduced.
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Sports Medicine

Doing Sports — Four Points
for a Successful Start

1. Doing sports pays off for
(almost) everyone.

2. Before starting physical
training a medical check-up
should be done.

3. In case of medical problems
an extensive consultation by

a specialist should always be
carried out.

4. The chosen physical activ-
ity should be fun —only if it is
fun to be physically active, this
activity will be maintained over
a long period of time.
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Berlin

The German
Metropolis

“Berlin is less a city and more
a part of the world,” German
poet Jean Paul is said to have
declared. Even now, two
hundred years later, one of the
most popular cities in Europe
still impresses its visitors. The
pulse of life continues here,
without a break, all day and

all night, culturally exciting,
international, multifaceted.
Berlin enchants its visitors and
continues to surprise them
with every return visit.

The German capital can be
proud of nearly 140 million
visitors a year — placing it in the
top three European city desti-
nations after London and Paris.
The colorful history of Berlin
can still be seen today. Old and

new exist side by side with
a colorful variety of lifestyles
and more and more trendset-
ters from all over the world
are coming to value Berlin's
modern and urban lifestyle.

In 1988, Berlin was officially
designated Europe’s “City of
Culture”. It still holds this title
unofficially. Cultural events of
international standing are a per-
manent feature of everyday life
in Berlin: the international film
festivals that have achieved
worldwide acclaim, 150 thea-
tres and stages, three opera
houses, and a host of variety
theatres and music halls.

Berlin is noted for its unique
variety of museums, includ-
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ing many collections relating
to archaeology and the history
of art. They document 6,000
years of cultural and historical
development from Europe to
the Far East. In Berlin, there
are around 175 museums in all.
Berlin's cultural ambassador

to the world is the Berlin
Philharmonic Orchestra with
Sir Simon Rattle as principal
conductor and artistic director.
The range of musical entertain-
ment includes cabaret perform-
ances in various folklore pubs
and a notable rock and jazz
scene with many clubs and
venues for major events. Ber-
lin's “Waldblhne" is the finest
open-air theatre in Europe.
During the summer months,

it attracts audiences of up to
22,000 each evening to various
events ranging from classical
and rock music to film presen-
tations.
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Discover Berlin from Above
If you're looking for an unu-
sual way to see the city from
above, try the Berlin Hi-Flyer
at Checkpoint Charlie. In this
helium-filled balloon that is
tethered to the ground, you
can experience a panorama

of Berlin from 150 meters up
in the air. If you really want to
take off for a bird's eye view,
Air Service Berlin offers other
attractions: for example, take
an excursion with a hydroplane
that is the only one of its kind
in Germany - it takes off and
lands directly on the Spree Riv-
er. Or take a flight over Berlin
and back in time in an historic
“raisin bomber”, a faithfully
restored Douglas DC-3 which
was actually one of the planes
that brought much-needed sup-
plies to West Berlin during the
Berlin Airlift of 1948-49.
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Berlin - UNESCO City of
Design

When it comes to fashion
design, Berlin has developed
into a center in particular for
young and avant-garde fashion.
Around 350 primarily youthful
designers and creators have
currently settled in the German
capital.

In January 2006, UNESCO
selected Berlin as a “City of
Design”. Thus far, it is the only
metropolis in Europe to be
awarded this distinction. It has
consequently been included in
the global “Creative Cities Net-
work"” of that UN organization.

Shopping Centers

With the Kurflrstendamm,
Friedrichstrasse, and Potsdam-
er Platz, Berlin boasts three
different shopping centers. The
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Kurfirstendamm, a magnificent
boulevard which extends for

a length of 3.5 km has some-
thing for everyone: from the
famous department store Kauf-
haus des Westens (KaDeWe)
through the Europa Center to
the many international fashion
boutiques, restaurants, and
cafés. In addition to Kurflirsten-
damm, Friedrichstrasse in the
former East Berlin is an inviting
place for a stroll, too. On the
Potsdamer Platz, there are now
around 130 shops just on the
DaimlerChrysler site alone.

The Green Metropolis

With its vast array of public
parks, extensive woodlands,
and scores of lakes and rivers,
this capital city is no doubt
the greenest metropolis in all
of Germany. The proverbial
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“Berlin air” owes its clarity in
part to the many parks such as
the Tiergarten, the Botanical
Gardens, and the Zoological
Gardens. The unigue mixture
of bustling urban life and the
tranquil oases is characteristic
of Berlin.

Berlin's Green Heart is the
Tiergarten. Covering an area of
210 hectares, the Tiergarten is
easily the city's largest park.
This territory served as the
hunting grounds for the Prince-
Electors of Brandenburg in the
sixteenth century. In 1742, the
Prussian king Frederick the
Great had this hunting ground
redesigned and turned it into a
public park to be enjoyed by all.
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Berlin for Young Visitors

The main attractions for Kids
visiting Berlin are the popular
polar bear Knut at the Berlin
Zoo and the new Legoland
Discovery Centre at the Pots-
damer Platz.

Young tourists can run wild on
Berlin's numerous adventure
playgrounds, skateboard cours-
es, zoos, climbing walls, and
swimming beaches. Besides, a
wide variety of cultural oppor-
tunities awaits them: children’s
museums, puppet theaters,
circuses, excellent children’s
concerts, and even operas.

At the “Spectrum” science
center in the Deutsche Tech-
nikmuseum curious visitors can
perform 250 experiments in
fields such as optics, acoustics,
or electricity.
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With 1,500 animals the 150-

year-old Zoological Garden is

the largest zoo in Europe both
in terms of size and variety of
species. The aquarium is inhab- -
ited by around nine thousand
aquatic animals, exotic fishes,
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jellyfish, reptiles, and amphib-
ians.

The Pastoral Side of the
Metropolis

Berlin is known the world over
for its long and wide boul-
evards. However, far removed
from the rat race of the city,
this metropolis shows another
side — a pastoral idyll.

Situated in the northeast and
surrounded by wide fields,
meadows, and paddocks,
Llbars, the last village of
Berlin, has been preserved to a
large extent and retains its rural
charm to this day.

The open-air museum at
Doméne Dahlem is a normal
farm, except that it's accessi-
ble by subway and visitors here
are able to experience farm
work for themselves.

Visiting the museum village of
DUppel in the southwest part
of the city is like a trip to the
Middle Ages. Everything in this
reconstruction of a village from
the thirteenth century is true to
the original historical example.
Plants that have become rare
in the modern age grow in the
gardens, volunteers demon-

strate handicrafts such as pot-
tery throwing or blacksmithing.

Palaces and Their Gardens
The prince-electors of Branden-
burg and the kings of Prussia
enclosed their palaces with
unique gardens and parks,
conceived by the most famous
landscape architects of their
times. These outstanding
landscapes can still be admired
today at some of Berlin’s nine
preserved palaces.

The magnificent Charlotten-
burg Palace with its exquisitely
decorated halls, impressive
suite of rooms, and top-quality
art collections was build from
1695 to 1699 as a summer
residence for Queen Sophie
Charlotte, the wife of Friedrich
IIl. The beautiful palace park is
one of few Baroque gardens in
Germany.

The island Pfaueninsel with

its picturesque little white
castle built in 1794 can only

be reached by ferry. The island
got its name from the beautiful
peacocks that can still be seen
today.

© BTM - Berlin Tourismus Marketing
GmbH, www.visitBerlin.de
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Following the
EU Guidelines



www.hospitalplanning.eu

We design
the future

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

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

% hospital furnishings and
infrastructure

% CT and MRI diagnosis equipment

% operating rooms and furnishings

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

% hospital and practice marketing

% presentation and appearance in public
(public relations)

% internal presentation and appearance
(human relations)

% development of the corporate identity (Cl)

% website optimization, screen design

Hospital
Engineering
made In
Germany

Hospital
Planning
Alliance

Berlin  Munich
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MANDARIN ORIENTAL
MUNICH

5M

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

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

www.mandarinoriental.com


http://www.german-medical-online.com/Mandarin-Oriental-Munich.html

	Button1: 
	Button2: 
	Button3: 
	Button5: 
	Button6: 
	Button7: 
	Button9: 
	Button4: 
	Button8: 
	Button10: 
	Button11: 
	Button12: 
	Button13: 


