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The Hotel Bayerischer Hof is a world of its own, located in the heart of Munich, across the Frauenkirche and doorstep to
the shopping area. The legendary hotel offers 373 luxurious rooms, 60 suites included, with internet access and Arab
TV-channels. Delicious meals are served in three different restaurants and six bars. 40 meeting rooms, the Night Club,
beauty salon, hairdresser, designer and jewellery shops are at our guest’s disposal. Our modern Blue Spa with sliding roof,
swimming pool, gym, separate saunas, steam bath and an exclusive wellness and beauty center invites to relax and enjoy.

For further information: www.bayerischerhof.de or phone: +49 (0) 89 21 20 - 0 or email: info@bayerischerhof.de
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Editor's Note

Dear Readers,

now it is online: www.
German-Medical-Online.com,
the new internet portal with
numerous features of Web 2.0.
For a worldwide presence

of German medicine.

For searching and finding.

For a fast contact.

One portal for all: anyone
looking for any information
about German medicine
anywhere in the world needs
only one address: www.
German-Medical-Online.com

This is as fast and as up to date

as it will ever get:

German Medical Online

offers direct contact to

» Hospitals, Clinics,
Medical Centres

* Practices, Medical Doctors

* Medical Equipment,
MedTech, Medical
Instruments

» Pharmaceuticals, Diagnostics,
Chemicals

 Patient and Travel Services

as well as speedy and up-to-

date access to all individual

products and services offered.

Now, Germany is only seconds
away. The new web platform
for medical services and
healthcare in Germany.

And there is also another
reason to celebrate:

The German Medical Journal
is now one year old. Within
this first year it has turned out
that the Bennad publishing
house and its German
Medical Journal have set
new standards among the print
media. Although the Journal
was originally only designed
for the Arab region we have

German
Medical

aly I
ERRN |

Journal .11y

FEATURING THE BEST OF GERMAN MEDICINE

4.'_;- F 2

now won subscribers from all
over the world, especially from
China, India, Iran, Pakistan

and the Tiger States. Even in
German clinics and practices it
has attained cult status.

Arab medical doctors, their
patients, opinion leaders and
decision makers in hospital
administrations and in health
care use the Journal as an
important source of information
and decision support.

For German clinics and

medical specialists as well as
for producers of high-quality
medical technology the Journal
offers a forum allowing them to
present themselves and their
special products and services
in one of the most interesting
regions of the world.

We would like to thank you
for your great interest in the
German Medical Journal
and we are looking forward
to welcoming you on our
German Medical Online
portal.

Professor Dr. Hans Fritz

Editorial Board
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Laser and Surgery
to Safe Eye Sight in
Diabetic Eye Disease
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Ophthalmology

I Prof. Dr. Anselm Kampik

Laser and Surgery
to Safe Eye Sight
in Diabetic Eye Disease

Diabetes mellitus is affecting
more and more persons. The
mere damage from diabetes
mellitus to eye sight accounts
for almost 5% of total blind-
ness worldwide (1) and for

10 — 13% of total visual impair-
ment (2).

Whereas in the year 2000 the
WHO reported 171 million peo-
ple worldwide having diabetes
mellitus, these figures will
more than double by the year
2030. In the Middle East the
prevalence of diabetes will be
almost three times higher by
then. In developing countries
the number of people with
diabetes will increase by 150%
in the next 25 years. The global
increase in diabetes will occur
because of population ageing
and growth, and because of
increasing trends towards
obesity, unhealthy diets and
sedentary lifestyles (3).

Diabetes is a chronic condition
that occurs when the pancreas
does not produce enough in-
sulin or when the body cannot
effectively use the insulin

it produces. Dependent on

the aetiology Diabetes Type |
and Diabetes Type Il is
distinguished. Most persons,
health professionals and
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Fig. 1: Diabetic retinopathy with intraretinal bleedings, new
vessels, microaneurysms and venous beading.
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Fig. 2: Severe proliferative diabetic retinopathy with scar
formation and bleeding into the vitreous.
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lay-people alike, do not know
how frequently this metabolic
disease really affects eye sight.
Diabetic damage to the eyes
still is foremost an important
cause of blindness, and occurs
as a result of long-term accu-
mulated damage to the small
blood vessels in the retina

and also to the neurons of the
retina itself. After 15 years of
diabetes mellitus, approximate-
ly 2% become blind, and about
10% develop severe visual
impairment. These figures
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Ophthalmology

increase with longer duration
of diabetes. It is known that pa-
tients suffering from diabetes
mellitus fear blindness most
out of all complications from
this disease, which include also
kidney disease and neuropathy.

Optimum metabolic control
and control of systemic blood
pressure are the most impor-
tant measures to prevent late
occurring damage to the eye,
involving the retina, the vitre-
ous and sometimes the
intraocular pressure and the
lens of the eye, leading to
earlier cataract formation.

But, even if patients are affect-
ed from these late sequelae
of diabetes mellitus, modern
ophthalmology is able to
prevent blindness from this
disease, and is able to even
improve vision with the help
of laser surgery and the appli-
cation of appropriate micro-
surgical techniques and more
recently with adjunct new
pharmacologic agents.

Diabetic Retinopathy -
Disease Severity Level as
Guide for Management

The clinical findings in diabetic
retinopathy may be classified
for describing the severity

of the disease, screening for
visual impairing conditions,
and the need for appropriate
treatment. As part of a global
project (in which Prof. Kampik
has been actively involved) a
simplified and clinically useful
classification has been pro-
posed internationally (4), which
is able to give a guideline for
health professionals even out-
side ophthalmology and

to understand the necessary
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No apparent * No abnormalities

Retinopathy

Mild Nonprolife-
rative Diabetic
Retinopathy

* Microaneurysms
only

Moderate
Nonproliferative
Diabetic
Retinopathy

* More than just
microaneurysms
but less than
Severe NPDR

Severe
Nonproliferative
Diabetic
Retinopathy

Any of the following:

* Extensive (>20)
intraretinal hemor-
rhages in each of
4 quadrants

* Definite venous
beading in 2+
quadrants

* Prominent IRMA
in 1+ quadrant

¢ And no signs of
proliferative
retinopathy

Proliferative
IELE
Retinopathy

One or more of the

following:

* Neovascularization

* Vitreous/preretinal
hemorrhage

Optimize medical therapy of
glucose, blood pressure, and
lipids

Optimize medical therapy of
glucose, blood pressure, and
lipids

Refer to an ophthalmologist
Optimize medical therapy of
glucose, blood pressure, and
lipids

Consider scatter (panretinal)
laser treatment for patients
with type 2 diabetes

Optimize medical therapy of
glucose, blood pressure, and
lipids

Strongly consider scatter
(panretinal) laser treatment,
without delay for patients with
vitreous hemorrhage or
neovascularization within one
disc diameter of the optic
nerve head

Optimize medical therapy of
glucose, blood pressure, and
lipids

Table 1: Diabetic retinopathy disease severity scale
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management options of
diabetic retinopathy.

There are two major forms

of retinal involvement from
diabetes mellitus:

One is diabetic retinopathy,
which is described in Table 1
and is the major cause of blind-
ness or severe visual loss, if
not treated adequately.
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Ophthalmology

The reason for this is the
formation of new vessels in
the retina, finally growing into
the vitreous, leading to hem-
orrhage into the vitreous and
later to eventual scar formation
and destruction of the retina
(Fig 1 and 2). The severity of
this form of involvement of
the retina is characterized by
the presence and numbers of
microaneurysms (seen as red
dots in the retina), followed by
intraretinal hemorrhages, and
later by the formation of new
blood vessels, first as intrareti-
nal microvascular abnormalities
(IRMA). Up to this stage the
retinopathy is termed as “Non-
proliferative”. Later new blood
vessels growing out or the
retinal plane into the vitreous,
either at the optic nerve head
or elsewhere at the retina,
may occur. This later stage is
called “Proliferative Diabetic
Retinopathy” (PDR). As soon
as this proliferative stage is
approached, laser treatment is
mandatory.

The other form of retinal
involvement is called diabetic
macular edema, which is even
more frequent and the most
prominent cause of less severe
visual loss, meaning reading
disability, and loss of the ability
to drive a car etc. This is called
“visual impairment”. Both
forms of retinal involvement
may occur at the same time or
may develop independently at
different time points. Advanced
fluorescein angiography of

the retina and its vasculature
allows differentiating the origin
of the fluid, which is respon-
sible for the thickening of the
retina in the macular area,
which is then called diabetic
macular edema (Fig. 3).
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Fig. 3: Diabetic macular edema as seen by ophthalmos-
copy and fluorescein angiography
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Fig. 4: Differentiation of different types of diabetic
macular edema as seen by optical coherence tomo-
graphy.
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Ophthalmology

Fluorescein angiography also
allows for detection of avascu-
lar areas of the retina, which
may exclude successful treat-
ment of macular edema in case
of severe ischemia in the cent-
er of the macula. Even newer,
more sophisticated methods of
actual imaging of the retina can
be done by special techniques
of optical coherence tomogra-
phy (OCT), allowing an intrareti-
nal differentiation of different
types of edema in the center of
the retina, the macula (Fig. 4).
This examination in conjunction
with careful ophthalmoscopy
allows also detecting other
specific subgroups of macular
edema, which are originating
from tractional forces of vitre-
ous collagen fibres on the reti-
nal surface in the macular area.

Having all these advanced diag-
nostic tools at hand, the deci-
sion on the mode of necessary
treatment in order to safe eye
sight or even improve visual
acuity in these conditions can
be done by the experienced
retinal specialist. The Eye
Department at the University
of Munich (LMU) is highly
specialized in these technolo-
gies and possible treatment
options and works on further
improvement of those.

The current treatment modali-

ties of diabetic eye disease

include for diabetic retinopathy

and diabetic macular edema

the following options, which

are currently developing to

further refinement:

1.laser treatment

2.additional drug administration
into the eye and later laser
treatment

3.vitrectomy as a microsurgical
approach
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Fig. b: Scatter laser coagulation scars at the retina
leading to regression of new vessels at the optic

nerve head and elsewhere
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In certain instances these ma-
nagement options have to be

extended to other procedures,
depending on the situation of

the crystalline lens of the eye

and the intraocular.

Laser Treatment of
Diabetic Retinopathy and
Diabetic Macular Edema

Laser treatment remains the
gold standard for treatment of
diabetic retinopathy and diabe-
tic macular edema (compare
Tab.1).

For diabetic retinopathy the
multicentered diabetic retino-
pathy study (DRS) (6) has given
evidence that so-called scatter
laser photocoagulation (Fig.

5) of the retina may lead to
regression of new vessels and
helps to avoid severe visual
loss in 50% of treated patients.
The same study has demon-
strated the four main risk
factors leading to severe visual
loss, which can be avoided

by this treatment (6). In this
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Ophthalmology

treatment large areas of the
retina outside the center of the
retina are treated with numer-
ous laser spots, which damage
the severely altered retina and
help the center of the retina

to survive for better function.
Depending on the situation
several hundreds of laser spots
up to 2000 spots have to be
applied to the retina in several
sessions. This scatter photo-
coagulation has to be given

in most instances in different
sessions, sometimes several
weeks apart.

Also in diabetic macular
edema laser treatment proved
to be the treatment of choice
in certain types of edema (7).
In this situation areas with
retinal thickening are treated
focally with only a limited
number of laser spots in order
to reduce the leaking of retinal
vessels and thus improving
visual acuity as much as pos-
sible. In this case mostly less
than 100 spots at one ses-
sion are given to the altered
areas of the posterior pole

of the eye. As seen in Fig. 6,
especially treatment of focal
areas of retinal thickening close
to the center of the macula
benefit from this treatment.
Again this treatment modality
with laser reduced statistically
visual impairment from diabetic
macular edema by 50%. The
chances of improvement are
less favourable in eyes with dif-
fuse diabetic macular edema,
in which the entire area of the
posterior pole of the eye is
thickened from edema, and in
cases in which the center of
the fovea is ischemic at the
time of laser treatment. Thus
screening of all patients with
diabetes - even those with
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Fig.: 6: Laser treatment for focal diabetic macular edema, resolving after focal

treatment
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good visual acuity - is neces-
sary to find those patients in
which laser treatment is of
benefit for the patient’s visual
acuity. The earlier treatment is
given, the better the final visual
outcome will be.

Drug Administration
into the Eye and later
Laser Treatment

Unfortunately, so far, no realis-
tic pure systemic medical
therapy has proven to be effec-
tive for diabetic retinal disease
besides optimum metabolic
control and blood pressure
control. In addition laser treat-
ment is statistically effective in
about 50% of cases and only
improves its efficacy if patients
are treated early enough. This
current situation has lead to
intensive search for further im-
provement to treat all those pa-
tients in which laser treatment
is not sufficient to stabilize the
disease of the eyes. At present
there are two avenues in the
current treatment options: One
is to combine local intravitreal
pharmacologic therapy to laser
treatment. The other is to
improve surgery for diabetic
macular edema and diabetic
retinopathy.
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Ophthalmology

Only recently, it could be de-
monstrated that drugs injected
into the eye can be safely
administered, and thus give
high enough doses of drugs
directly into the vicinity of the
target tissue, the retina. This
approach proofs to be useful
in order to avoid systemic side
effects and improve efficacy.
The drugs currently in use are
steroids and drugs blocking
the formation of the vascular
endothelial growth factor (Anti-
VEGF therapy). Both agents
act against the increased
permeability of diseased blood
vessels and against the forma-
tion of new blood vessels.

Clinical experience has demon-
strated that intravitreal injection
of 4 mg of triamcinolone is able
to reduce macular edema and
to improve visual acuity. How-
ever, after 3 months recurrence
of the macular edema can be
observed frequently. Thus, we
recommend combining this
treatment with additional focal
laser treatment at the time

of disappearance of the major
part of the edema. The laser
treatment can be guided by the
results of fluorescein angiogra-
phy of the retina. One draw-
back of this treatment with
triamcinolone is a potential
secondary increase of intra-
ocular pressure, which needs
pressure monitoring and
eventually treatment. For this
reason other steroids, such as
dexamethasone, are currently
under investigation for avoid-
ance of intraocular pressure
rise and possibly better final
results.

The use of anti-VEGF-sub-
stances, such as bevacizumab
(Avastin®) or ranibizumab
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Fig. 7: Vitreoretinal microsurgery (=vitrectomy), intraocular laser therapy, and
intravitreal tamponade with gas for treatment of vitreous hemorrhage and
retinal detachment
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(Lucentis®) is suggesting an
important potential efficacy
not only for diabetic macular
edema (9), but also for treating
neovascularization of the retina
and even neovascular glauco-
ma associated with late stages
of diabetic retinopathy (10).
The experience with these new
substances, injected into the
vitreous, are very promising in
either reducing neovasculariza-
tion and/or macular edema,
and in reducing the need of
additional vitreous surgery or
facilitating necessary vitreoreti-
nal surgery in very complex
situations. So far, the use of
these new substances, which
are already evaluated for the
treatment of age related macu-
lar degeneration, needs further
research. The clinical relevant
evidence is currently under
investigation to answer the
question weather this intravi-
treal medical treatment needs
additional laser treatment

to what extent in order to halt
the progression of diabetic
retinopathy and which drug

is optimum in which situation
of diabetic retinopathy and
diabetic macular edema.
Several studies are performed
currently to find out these
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results (9,10). So far, there is
good evidence for the com-
bined action of intravitreal
drugs and laser treatment in
diabetic eye disease.
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One other very new option for
prevention of diabetic changes
at the vitreoretinal interface is
pharmacologic vitreolysis. This
treatment aims at the induc-
tion of a separation of vitreous
fibrils from the retinal surface,
which can act as a scaphold for
new vessels growing into the
vitreous. This new approach is
currently under investigation
(11) and is considered experi-
mental so far.

Surgery for
Diabetic Retinopathy and
Diabetic Macular Edema
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one infusion line through which
the removed volume of the
vitreous is constantly replaced.
Through the other two open-
ings, less than 1.0 mm wide,
instruments and light can

be brought into the eye for
mani-pulation and removal of
diseas-ed tissue. The main ac-
tion in this surgery is removal
of tissue with a suction- and
cutting-device.

The surgeon is observing his
manoeuvres with an operating
microscope at high magnifica-
tion in order to work possibly at
a level of a tenth of a millime-
tre. With the help of manipulat-
ing substances, such as the
heavy liquid perfluorcarbon
(PFCL) detached retina can be
brought back into its normal
position in cases of retinal

German
Medical

ala I
=il

Journal =iy

FEATURING THE BEST OF GERMAN MEDICINE

detachment. At the same time
of this procedure also laser
treatment to the retina can be
applied endoscopically.
Typically up to 1000 spots of
laser are applied. At the end of
surgery the eye is filled with
fluid used during surgery (bal-
anced salt solution), which is
spontaneously replaced within
a few days by the normal vitre-
ous fluid, which makes up to
98% of the normal vitreous,
which has been removed. In
cases with retinal detachment
the vitreous cavity has to be
filled with air or a specific air/
gas mixture, which holds the
retina in place until the retina is
stable after laser photocoagula-
tion resulting in scarring adhe-
sions between the retina and
the underlying tissue. This gas
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Ophthalmology

bubble disappears out of the
eye usually within two to three
weeks, and is again spontane-
ously replaced by the vitreous
fluid. Only in the most severe
situations with tractional retinal
detachment and severe risk of
rebleeding the vitreous cavity
may be filled with so-called
silicone oil (polydimethylsiloxa-
nes), which usually remains
within the eye for a very pro-
longed period of time and has
to be removed later, if possible.
There are patients who have
an opaque lens (cataract) at the
same time, when vitreoretinal
surgery is necessary. In our
hands it has been of advantage
to combine cataract surgery in
these instances with implanta-
tion of an intraocular artificial
lens at the time of the planned
vitreoretinal surgery during
one single surgical procedure.
These combined procedures
safe the patient usually from
additional and repeated
surgery, if the surgeon is able
to cope with all the complex
situations in a given patient
(Fig. 7).

The typical diabetic patient for
this surgical procedure has
suffered from visual loss after
vitreous hemorrhage and/or
associated retinal detachment.
Most of these patients are a
type Il diabetic, which means
they are usually of older age
and therefore have lens opaci-
ties at the same time. Mostly
these eyes have already severe
damage from retinal vascular
changes. Because of limited
diagnostic possibilities due to
hemorrhage within the eye,
individual chances for improve-
ment are difficult to predict
and depend largely also on the
individual skills of the vitreoreti-
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nal surgeon. However, despite
such very complex situations,
useful visual acuity can be
restored, almost as a rule for
most patients. Large trials have
underscored the evidence for
the use of this surgical proce-
dure in diabetic retinopathy
(12).

Besides the use of vitrectomy
for proliferative diabetic retino-
pathy, more recently vitrec-
tomy techniques are also used
to treat certain types of diffuse
diabetic macular edema. Appar-
ently vitrectomy with removal
of epiretinal tissue and also

the inner limiting membrane

of the retina (13) can resolve
this type of macular edema and
lead to improvement of visual
acuity. In this surgery tiny and
thin membranes at the retinal
surface can be removed, which
sometimes lead to distortion

of the retina and thus to visual
impairment (Fig. 8). The indica-
tion and the decision whether
laser surgery, pharmacologic
intravitreal therapy, or vitrec-
tomy is superior in a given
patient depends on the results
of the different diagnostic tests
as described above, and the
individual surgeons experience
and decision.

During the last few years this
surgery has evolved into a
highly sophisticated procedure,
in which many developments
have improved the final results
in the hands of the experi-
enced ophthalmic surgeon
being a vitreoretinal specialist.
Future developments include
the combination of pharmaco-
logic intravitreal therapy, laser
therapy and vitreoretinal sur-
gery for further improvements
of the visual results for the
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Ophthalmology

individual patient with diabetic
eye complications.

Conclusions

Diabetic eye disease needs
attention from the patient and
the physician as well. So far,
the current treatment possibi-
lities, but also the dangers of
this devastating eye disease
are underestimated. With
proper metabolic control includ-
ing much of the eye problems
can be prevented. Screening
of all diabetic patients for the
presence of absence of diabe-
tic retinopathy and diabetic
macular edema is mandatory in
order to apply timely and stage
dependent therapy. Modern
ophthalmology gives for each
individual patient hope to avoid
visual impairment or even
blindness from diabetic eye
disease.
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Neurological Surgery

A variety of medical, especially
neurological disorders is
considered to be caused by
compression of a cerebral
vessel on a cranial nerve in
the posterior cerebral fossa.
These disorders include
trigeminal neuralgia, caused by
a compression of the trigemi-
nal nerve, hemifacial spasm
caused by compression of the
facial nerve; less common are
positional vertigo or tinnitus
caused by compression of

the 8th nerve and glossopha-
ryngeal neuralgia caused by
compression of the 9th nerve.
As an exception compression
of the left vagal nerve on the
medulla has been described to
cause hypertension.

The primary treatment of
these neurovascular compres-
sion syndromes, who create a
pathologocial hyperexcitation
with tic-like pain or sudden
facial twitches are anticonvul-
sive drugs as carbamazepine,
gabapentin or phenytoine. If
these drugs are not sufficient
any more or side effects over-
weigh, invasive procedures
are considered. Microvascu-
lar decompression is a well
established surgical treatment
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Trigeminal Neuralgia,
Hemifacial Spasm

and other Neurovascular
Compression Syndromes

with microsurgical preparation
of the nerve, removing the of-
fending vessel and interponing
a tiny prosthesis to protect the
nerve. Nowadays we are able
to demonstrate the offending
vessel already in high resolu-
tion MRI. This allows us to
select patients for the appropri-
ate treatment.

In the following sections, the
most common neurovascular
compression syndromes will
be described and the therapeu-
tic options presented.

1) Trigeminal neuralgia
Trigeminal neuralgia is accord-
ing to the definition of the
International Association of
Pain (IASP) characterized by
sudden, usually unilateral,
severe stabbing recurrent pains
in the distribution of the fifth
cranial nerve (trigeminal nerve).
Usually the pain is distributed
in one or two, seldomly in all
three branches of the trigemi-
nal nerve (Fig.1) The pain
attacks last from seconds to
minutes. Some attacks may
even persist for several days.
Pain can be triggered by air
draught, talking, eating, drink-
ing, laughing, brushing teeth,
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Neurological Surgery

1 Gasserian ganglion

shaving, or otherwise touching
the face.

Rarely trigeminal neuralgia is
caused by tumors along the
nerve or multiple sclerosis.
However for the majority of
the cases, a vascular loop with
a compressive effect on the
nerve near the brainstem can
be demonstrated with MRI
(Fig.2).

Primary treatment consists of
medication as tegretol (car-
bamazepine), phenytoin, gaba-
pentin and pregabalin. If the
pain does not respond to the
drugs or severe side-effects oc-
cur, especially with high doses,
invasive procedures as destruc-
tive percutaneous methods or
microvascular decompression
(MVD) has to be considered. If
a tumor has been diagnosed,
usually surgical removal or
stereotactic irradiation can be
taken into consideration. In cas-
es of proven multiple sclerosis
a percutaneous radiofrequency
lesion should be performed.

Patients with refractory idio-
pathic or typical trigeminal neu-
ralgia however, should undergo
microvascular decompression
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1. trigeminal branch

2. trigeminal branch

3. trigeminal branch

as introduced by Peter Jan-
netta. This surgery is the only
curative treatment with proven
long-term results.

In contrast to other destructive
methods, excellent outcomes
for more than 25 years are
yielded, resulting in freedom
from pain, preservation of
nerve function and quality of
life.

MVD as surgical procedure
aims to remove a so-called
compression by a arterial or
venous vessel. An suboccipital
approach behind the ear is cho-
sen. Via an opening in the skull
of 3x2 cm, the trigeminal nerve
is exposed in the posterior
cranial fossa with microsurgi-
cal techniques and the contact
between the vascular loop and
the root entry zone of the cra-
nial nerve near the brain stem
is identified.

The blood vessel is then care-
fully removed from the nerve
and slightly displaced. In order
to prevent the vessel from
falling back into its former posi-
tion, a small prosthesis (usually
a piece of goretex, 3x5mm in
size) is interponed between of-
fending vessel and the trigemi-
nal nerve (Fig.3 a and b).
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Neurological Surgery

Excellent long-term results
with this method are published
by us and others. Percutane-
ous retrogasserian radiofre-
quency rhizotomy (Fig. 4) is an
alternative surgical procedure
used in very old patients or pa-
tients not suitable for general
anesthesia. The immediate
results are also excellent, how-
ever the long-term results are
worse as compared to MVD.

Beside the general surgical
risks (i.e. anaesthesia, infec-
tion, bleeding, etc.) there is a
small risk of hearing deterio-
riation or loss. With the help
of intraoperative monitoring
this risk can be minimalized
nowadays.

For patients with chronic
intractable neuropathic pain
after injuries, dental operations
or infections other therapeutic
measures as motor cortex
stimulation are considered.

2) Hemifacial spasm
Hemifacial spasm is character-
ized by involuntarily contrac-
tions of one side of the face.
The disorder occurs in both
men and women, although it
mainly affects middle-aged or
elderly women. The first symp-
tom is usually an intermittent
twitching of the eye muscle
which can lead to forced
closure of the eye. The spasm
may then gradually spread to
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involve the muscles of the
lower face, which may cause
the mouth to be pulled to one
side. Eventually the spasms
involve all of the muscles on
one side of the face almost
continuously.

The condition may be caused
by a facial nerve injury or a
tumor, or it may have no ap-
parent cause. Very commonly,
hemifacial spasm is caused by
a blood vessel pressing on the
facial nerve.

In most cases we find a
neurovascular compression of
the nerve at its root entry zone
in the posterior cranial fossa.
A high-resolution MRl is the
procedure of choice to detect
an offending vessel.

Medical treatment of hemi-
facial spasm include car-
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Neurological Surgery

bamazepine, phenytoin, and
baclofen, but is not usually not
very effective. Injections of
botulinum toxin in the affected
facial muscles cause temporary
paralysis. The effect usually
subsides after 3-4 months and
the symptoms return. Re-
petitive injections can lead to
permanent weakness or the
development of antibodies
against botulinum toxin with a
diminishing effect.

Again microvacular decom-
pression (MVD) is the causal
therapy for the neurovascular
compression in hemifacial
spasm. In 80-90% of the
cases this procedure results in
permanent success without a
loss of functionality. Destruc-
tive methods such as periphe-
ral denervation or rhizotomies
yield less impressive results or
a obsolete.

The operative technique is
similar to the technique for
trigeminal neuralgia. Here facial
nerve is exposed together with
the acoustic and vestibular
nerve. Again the course of

the nerve friom the exit of the
brainstem til the entry in the in-
ternal auditory canal has to be
followed and any vascular com-
pression abolished (Fig.5a and
b) Special care has to be taken
to preserve the function of the
8th nerve complex in order to
prevent hearing deficits.
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3) Glossopharyngeal
neuralgia

Glossopharyngeal neuralgia
(GN) is a pain that occurs deep
in the throat, in the pharynx,
tongue, tonsils and can also
reach the external auditory ca-
nal in extreme cases. The pain
is described as sharp, shooting,
lancinating and electrifying. It
occurs much more seldomly as
compared to trigeminal neural-
gia but has the same devas-
tating intensity. The pain can
either occur spontaneously or
with swallowing, trinking cold,
talking, coughing or touching
the throat.

In rare cases GN is associated
with tumors along the nerves
or the neck, inflammatory
alterations of the nervous sys-
tem or damage to the nerve
itself. In most cases also a vas-
cular loop is the cause for this
pain syndrome. Neurovascular
compression can be identified
regularly by high resolution
MRI.

Carbamazepine, phenytoin and
gabapentin are used for medi-
cal treatment. Apart from that,
various methods concerning
the infiltration of anaesthetics
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Neurological Surgery

or alcohol at different extra cra-
nial locations along the nerve
are performed and mainly
result in a partial relief of pain.

Microvascular decompression
has resulted into high success
rates with permanent pain
relief without loss of function
(Fig. 6 a and b). This method is
also increasingly being recog-
nized as the best way treating
this disease. Destructive tech-
nigues such as severing the
nerve are not recommended
anymore.

4) Other neurovascular
compression syndromes
Positional vertigo, tinnitus and
even hypertension can also be
caused by neurovascular com-
pression but there are many
other causes for these disease
entities, which first have to be
ruled out. Only in cases, where
no other cause has been found
and the MRI has shown a typi-
cal neurovascular compression
surgery is indicated and may
give some benefit.
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Carcinoma of the

Prostate

a Review of Diagnostic
and Treatment Advances

What every man should know about the
most common cancer in men

Prostate cancer (Pca) has
emerged as the most common
cancer in men. Globally, more
than 650,000 men are diag-
nosed annualy, a number

that will rise further due to
increased lifespans, making
PCa even more prevalent

than today. Success rates for
prostate cancer treatment are
excellent while the tumour is
confined to the prostate (stage
T1/T2). In contrast, once the
cancer advances beyond the
prostate capsule (T3), success
rates drop by 30-70%. Once it
has invaded adjacent organs or
metastasized to lymph nodes
or skeletal system, cure is
almost impossible.

Prostate cancer will not
produce symptoms (e.g. pain,
voiding dyscomfort, or bleed-
ing) unless it is advanced and
therefore less likely to be
curable. Consequently, timely
intervention is essential to
reduce mortality rates. In this
article, we will review key
features of early detection and
treatment to minimise the risk
of death from prostate cancer.

Risk factors and prevention
The impact of risk factors has
been well defined in many

cancers; smoking for lung or
bladde cancer, diet for cancers
of the gastrointestinal tract and
viral origins for cervical and
liver cancer. But few factors
have been demonstrated for
prostate cancer. To date, only
three firm risk factors have
been established; age, a posi-
tive family history and ethnicity.
So it is important to note that
the only proven risk factors

for prostate cancer cannot

be avoided or influenced by
lifestyle changes and that con-
sequently there is no proven
method of prevention.

Age: While most malignancies
become progressively more
common as people age, for
prostate cancer, the trend is
particularly striking. Less than
1% of all prostate cancers are
found in men younger than

40 years, but this steadily in-
creases to about 40% for men
in their 60s to 70s.

Family history: Men with a
positive family history of pros-
tate cancer are at increased
risk of developing the disease.
For example, an individual
whose brother developed pros-
tate cancer has a two to three-
fold greater risk of developing
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the disease. More strikingly,
the risk for an individual with
two first-degree relatives with
prostate cancer is increased by
a factor of 5.1.

Ethnicity: Ethnic background
also plays a role in determining
prostate cancer risk. The high-
est incidence of the disease
has been found in the African
America population, whereas in
Asian countries, the incidence
is reported to be between

10 to 40-fold lower.

Early detection

Early detection of prostate
cancer relies on three basic
examinations that should be
carried out annually.

These are:

Digital rectal exam (DRE):
Digital rectal examination is the
first method of examination of
the prostate. It involves palpa-
tion of the prostate to check
for indurated areas suspicious
for cancer. However, since
prostate cancer grows slowly,
tumours large enough to be
felt are more likely to have
spread beyond the prostate
capsule. Success rates of
treatment are therefore worse
than in non-palpable cancers.
It is important to note that the
procedure fails to detect a
significant number of tumours,
as only a minority of curable
prostatic malignancies are
palpable on DRE.
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Transrectal ultrasound
(TRUS) of the prostate: TRUS
allows evaluation of the pros-
tate in search of hypoechoic
areas suggestive for cancer.
Sonographically, the normal
prostate has a homogenous,
uniform echo pattern.

In contrast, prostatic malignan-
cies most commonly appear as
hypoechoic regions. However,
this is not a firm rule.

A hypoechoic peripheral-zone
lesion can reflect anything from
normal prostate, to prostatitis,
to infarct; but it does warrant
further investigation. It should
also be noted that up to 40%
of prostate cancers may be
isoechoic on ultrasound, and
therefore ‘invisible’ to TRUS.

Prostate-specific antigen in
blood: By far the most essen-
tial tool in the early detection
of prostate cancer is the meas-
urement of Prostate-specific
antigen (PSA). Since PSA test-
ing became widespread in the
early 90s, it has undisputedly
become the most important
tumour marker in the field of
urology. PSA is an enzyme pro-
duced by the glandular epithe-
lium of the prostate. Increased
qguantities are secreted in
cancer patients, consequently,
elevated levels of PSA in the
blood can indicate cancer.

PSA is superior to DRE as an
early detection tool, as a rise in
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Fig. 1:
Anatomy of the prostate and
surrounding organs.

levels due to prostate cancer
may preceed a palpable lesion
by more than six years.

When PSA testing was intro-
duced the upper limit for a
‘normal’ PSA was set at 4.0
ng/ml, below which the risk of
prostate cancer was assumed
to be minimal. However, this
limit is currently the subject

of debate. Recent data have
shown that no PSA concentra-
tion excludes prostate cancer,
and that a significant number
of life-threatening cancers are
found despite PSA levels
below 4.0 ng/ml. As a guide-
line, PSA concentrations above
2.5 ng/ml in younger men aged
between 45-55, particularly
those with a positive family
history, should be considered
suspicious and invite further
examination. PSA concentra-
tions may inrease over time,
so one ‘normal’ value does not
guarantee absence of prostate
cancer. Instead, it is advisable
to monitor PSA velocity (the
rate of PSA increase) over
time. If several measurements
show a rapid increase, it is
more likely that prostate cancer
is behind the rise. There is no
strict definition on how fast
PSA should increase to be
considered suspicious. How-
ever, an increase of 0.75ng/ml
per year or more should raise
concern. If such an increase

is noted, even if the absolute
PSA-concentration is below
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recommended levels, further
diagnostic tools should be
employed.

Despite its merits for improved
early detection, PSA is not

a perfect tumour marker.
Other disorders such as benign
prostatic hyperplasia, or BPH
can raise PSA levels, explain-
ing why not every man with
elevated PSA suffers from
prostate cancer. BPH and PCa
also frequently coexist in the
same prostate. Nevertheless,
despite it's imperfections, PSA
is the best marker available
today and any early detection
programme would be incom-
plete without it.

If any of these three parame-
ters (palpation, ultrasound or
elevated PSA-levels) raises
concern, the next step is to
obtain tissue from the prostate
by means of a TRUS-guided
biopsy.

Transrectal ultrasound-
guided biopsy: TRUS-guided
prostate biopsy is the current
standard for diagnosis of
prostate cancer. The traditional
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Fig. 2:

Headlights and Magnification Glasses

are essential for nerve-sparing radical
prostatectomy.

strategy has been to obtain a
set of six biopsy specimens in
a sextant pattern, but recent
studies suggest that this ap-
proach results in a residual
probability of cancer of at least
10%. As a result, the optimal
number and pattern of biopsy
specimens and the number of
times biopsies should be re-
peated are now hotly debated.
In our institute, at least 10
separate cores are taken from

the lateral parts of the prostate.

If performed by experienced
urologists under local anaes-
thesic and antibiotic protec-
tion, TRUS-guided prostate
biopsy is a well-tolerated, safe
procedure that can be per-

formed on an ambulatory basis.

In the 1,800 men biopsied in
our clinic in 2006, significant
complications (bleeding that
required intervention, acute
prostatitis,) leading to hospi-
talisation occurred in 0.7%. A
short increase in temperature
to 38°C was seen in 2.1% of
all patients. Minute traces of
blood in urine, were seen in
about 50% of all patients but
this subsided without the need
for further intervention. The
likelihood of finding prostate
cancer on biopsy is directly
related to PSA-levels and DRE
findings. In case of a negative
initial biopsy, a repeat biopsy
may be performed within three
to six months if suspicion for
prostate cancer remains due to
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persistently elevated PSA-con-
centration. It is estimated that
this second biopsy will reveal
prostate cancer in 5-25% of
cases.

Diagnosis: the next step
Once prostate cancer is diag-
nosed, it is critical to determine
whether the cancer is clinically
localised or advanced. Imaging
guidance, indispensable for
virtually all other cancers, is
needed only in those patients
who have a very aggressive,
palpable cancer and / or a

PSA above 10 - 20 ng/ml. The
majority of prostate cancers
identified in early detection pro-
grams will be non-palpable and
have a PSA below 10ng/ml. For
these cancers, a CT scan of the
pelvis or a bone scintigraphy is
rarely necessary, as the risk of
skeletal metastasis in this set-
ting is less than 1%.

Treatment options for
clinically localised prostate
cancer

If prostate cancer is clinically
localised, the challenge for
both the urologist and patient is
to agree a course of treatment.
Few other malignancies have
such a wide array of adequate
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Fig. 3:
Situs after nerve-sparing radical
retropubic prostatectomy.

treatment options as prostate
cancer. Through discussion, the
urologist and patient should de-
cide which treatment option is
most suitable considering the
features of the cancer, poten-
tial side-effects, any comorbidi-
ties, the age of the patient and,
crucially, the patient’s prefer-
ence.

Established therapeutic options
include: Surgical removal of the
prostate, various radiation tech-
niques, hormonal therapy and
observation (‘wait and see’or
‘watchful waiting’) strategies.

Surgical removal of the pros-
tate (radical prostatectomy):
The radical prostatectomy (RP)
involves complete removal

of the prostate and seminal
vesicles. The prostate can be
removed using the approach
from the lower abdomen
(radical retropubic prostatec-
tomy) or the perineum (radical
perineal prostatectomy). The
most widely used procedure
is the open radical retropubic
prostatectomy (RRP). Urologic
centers worldwide use this
approach for its superior expo-
sure of the prostate, improved
surgical technique to preserve
urinary continence and, if
cancer characteristics permit,
bilateral preservation of the
nerves to regain sexual func-
tion after therapy.

In the appropriate patient, RRP
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may be curative. Data from

our own department shows
that patients with an early-de-
tected, low-risk prostate cancer
may remain free of recurrent
cancer in almost 90% of cases.
However, the procedure is

not for everyone. Suitability

is based on several criteria;

the tumour must appear to

be confined to the prostate,

as defined by Gleason grade,
TMN stage, and serum PSA
level; the patient should not
have significant comorbidities,
such as restricted cardiac or
pulmonary function, neurologi-
cal disorders, morbid obesity or
severe vascular or uncorrected
hemorragic diseases and he
should be medically fit to with-
stand anaesthesia and surgery.
Old age is not an automatic
disqualification for RRP, but
unless the patient has a life ex-
pectancy of at least 10 years,
surgery is unlikely to improve
overall survival. As a result,
RRP is usually performed only
in patients under the age of
70, who are otherwise in good
health. Studies have demon-
strated that, in men undergo-
ing RRP, variations in surgical

X

oliugull Al Jlasiul
Oy (((gyiadl JatinY)
Jlatiul asll g uall Jlatinl
pe Lgall 2 dmg pally sl
ol (o &G gyl Jlatial
L gyl Jlatiwl) Glayl
JLattu ¥ i (Blall Gals (g3l
a3,k o) Glaadl sie g5l
Jlatiul 4 Yiaxtul <Y
Sland e g iall ol sl
radical perineal prostatectomy
Zaball S e ST Joniuny
d4y,0bIl RRP sia ‘AL-_\I = Ll
B gyl (35S T g v
Erany Laal ol LT (puant g
(ot sl e Blaal oSay
o assll olas @ilS 1l
Oaigalls olaac¥l e Llaally
Lkl e dsalaall il
(e loall Jaal any Epaiall

Laballdalbalds b 4 5<S
el gal Ll cala

ol slaall ekt s Lusli Guasdall
2ol GBS0 (e Bl
SU U yaall 828 a3 0l
Sosball Jolse () 5Shiayy ageal
O3S Al &gl (s yaud

Lalgall clllwall ale

¥ ad, J<ed!

Jlaitul Zala shyal say JUall

Ll all g3l Tlall Gl 5l ol
eI e

Jof plot LYoV 343
g el Uy Lslil o
s oo S Lt a3y
22 0S5 Sl LSl U

O J3IPSA Hlac g L guuns

Lobpuli o/ ahyi 53l ¥+
gosaall (bl o gatll (5%
sda b pllall gldey ol (2 sall
0SS S s oLl yull
oYl sia (3 Lol wlolany

.Z\oadiim. i

Sla uad allaall syl
O i e b sall olivg
Tabyall Gl (5, guatl

slow aa e (o yally Ll sl
SV s Ralladl ,laa Y

Alia Ly das yall Gls sl
dits Ul ULl s Julal
Rl i o gl i
ol gyall sy Jis Laaliall
Tl Gty sl e
SLLIAY T 558 o Ll sl
383 o Zasdo ST L Ml
Uyl ailmas SLise ¥ s
Uaiadl Lolall ol

A& all 2l ya Yy dallaall
Kaoal J3SY15 (aupall yac
O L oy yall alngy Ls

80S 5l Lia Yadl ol ,Laa Yl
g pall byl Jlastn Yl
dallaall daliaall p Lai ¥l o lass
ST Ll il g (oS go el
il



Urology

technique and follow-up care
have a substantial effect

on postoperative morbidity.
Complications, such as urinary
incontinence and postoperative
impotence, are significantly
reduced if the procedure is
performed in a high-volume
hospital and by a surgeon who
performs a high number of
such procedures. Data from
our institute report that men
who underwent radical retro-
pubic prostatectomy achieved
full continence rates of >90%.
Preservation of erectile func-
tion depends on both the age
of the patient and whether or
not one or two neurovascular
bundles have been preserved.
In the ideal setting, men who
are potent preoperatively, who
are younger than 55 years and
receive a bilateral nerve-spar-
ing prostatectomy will be able
to perform intercourse (IC) in
more than 70% of cases with-
out, and more than 90% with,
the aid of PDE5-inhibitors.

Alternatives to the open radical
prostatectomy are laparoscopic
and robotic assisted prostatec-
tomies. Both approaches are
less established than the open
technique. These surgical tech-
nigues are strongly promoted
by some urologic surgeons, in
an attempt to reduce hospital
time, postoperative pain and
blood loss. It should be noted
however, that both minimally
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invasive surgical techniques
have yet to prove that their
long-term functional results,
most importantly incontinence
and potency, are better than
results obtainable with the
open radical retropubic prostat-
ectomy.

Radiation techniques
Radiation offers a completely
different approach to treating
prostate cancer. There are
several available therapies,
including External beam radia-
tion (EBRT), Low-dose-rate
brachytherapy (LDR-BT) and
High-dose rate brachytherapy
(HDR-BT). Advantages of
radiation therapy over surgery
include the lower affection

of the cardiovascular system
(EBRT is a non-invasive, and
LDR-BT and HDR-BT are mini-
mally invasive, procedures). For
patients with comorbidities too
severe for the anaesthesia re-
quired for surgical procedures,
radiation therapy is an appropri-
ate treatment option. EBRT can
be performed without anaes-
thesia on an ambulatory basis.
HDR-BT and LDR-BT require

a maximum of one to two
nights in the hospital. Radia-
tion may not be suitable for
patients with large glands (>50
cubic centimeters) and / or
obstructive voiding symptoms,
patients with a history of pelvic
radiation due to other malig-
nancies, or those with chronic
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Fig. 4:
HDR-Brachytherapy

inflammatory bowel disease
such as ulcerative colitis or
Crohn’s disease.

External beam radiation: With
EBRT, the radiation source

is completely external to the
patient’s body. After scan-

ning of the pelvis to locate the
prostate, an external beam is
focused on the prostate and
seminal vesicles from various
directions. The standard tech-
nique utilises three-dimension-
al conformal radiation therapy.
This technigue improves
delivery of radiation to the
prostate while more efficiently
sparing the surrounding tissue,
resulting in an overall increase
in total dose that can be safely
administered. Short-term side
effects, such as radiation-in-
duced inflammation of the rec-
tum and bladder, and long-term
side effects, such as strictures
of the urethra, loss of potency
and decreased continence, are
higher with increased doses.
EBRT is a suitable therapy for
early stage and locally ad-
vanced prostate cancer. In
advanced cases, it may be
combined with an antihormonal
treatment to improve long-term
success rates.

Low-dose-rate (LDR) brachy-
therapy: LDR brachytherapy
refers to the permanent im-
plantation of radioactive seeds
in the prostate. The implants
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need only have a low activity,
hence the name ‘low-dose-
rate’. In general, patients who
are candidates for either radical
prostatectomy or external
beam radiotherapy are also
candidates for brachytherapy.
Side effects include the risks
of general anaesthesia, as well
as specific side effects from
the radiation. Irritative voiding
symptoms (urgency, frequency,
dysuria) and impotence are
relatively common, while a
small percentage of patients
will experience urinary reten-
tion.

High-dose rate (HDR) brachy-
therapy: HDR brachytherapy
allows high doses of radiation
to be delivered directly to the
prostate area, sparing normal
tissue. HDR is administered
under general or spinal anaes-
thesia by inserting multiple
flexible catheters through the
perineal area into the prostate
under transrectal ultrasound
guidance. In our institute, two
sessions are administered to
the patient in a one-week inter-
val. Subsequently, 28 courses
of ambulatory EBRT are admin-
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istered to achieve an effective
radiation dose. High-dose rate
brachytherapy allows radiation
to be delivered directly to the

prostate.

Hormonal therapy: Prostate
cancer depends in particular
on testosterone. Testosteron
withdrawal - by drugs or by sur-
gical castration- is a mainstay
of prostate cancer treatment.
Hormonal ablation by means
of drugs relies on antihormo-
nal drug administration. While
hormonal therapy can slow and
partially stop cancer growth,
the time that the cancer can be
controlled is limited. This is be-
cause prostate cancer consists
of two main cell types. A large
proportion of cells are hor-
mone-dependent, a small frac-
tion are hormone-independent.
Under the influence of andro-
gen ablation, hormone-depend-
ent cancer cells will disappear,
but hormone-independent cells
will continue to grow, spread-
ing beyond the prostate into
adjacent organs, lymph nodes
and the skeletal system. The
time frame that prostate can-
cer remains hormone sensitive
for under continuous hormonal
ablation ranges between 12
and 60 months. Hormonal
therapy is indicated in the
following settings: a) If the
patient has a clinically localised
cancer at the time of diagnosis
but age or comorbidities pre-
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clude other therapies. b) If the
cancer at the time of diagnosis
has already metastasised and

therefore cannot be treated by
any local therapy. ¢) In combi-

nation with radiation therapy in
more advanced cancer stages.

Watchful waiting: Watchful
waiting is a unique feature in
genitourinary oncology. As
outlined earlier, while prostate
cancer is common, not every
case is life threatening. In its
earlier stages, prostate cancer
has a growth rate slower than
virtually all other known can-
cers. Therefore, not every can-
cer may need to be detected
or treated. These are termed
‘clinically insignificant’ cancers
and are not likely to affect the
remaining lifespan of the host.
To date, there is no certain
way to tell which cancers are
clinically significant and require
treatment and which are not.
However, as a guideline, suit-
able cases for watchful waiting
should feature a non-palpable
cancer, a PSA below 10 ng/ml
and should consist only of

well to moderately differenti-
ated cancer cells. Likewise,
the number of cores positive
for cancer should be two or
less and no single biopsy must
contain more than 50% cancer
cells. Finally, the age at diag-
nosis plays an important role.
Men with a life expectancy of
10 years or more are more like-
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Urology

ly to develop clinically manifest
cancer than those with a short-
er life expectancy. The aim of
this therapy is not to cure but
to outlive the cancer. Despite
the designation "'watchful
waiting’, this treatment option
should be considered an active
therapy. If a patient diagnosed
with prostate cancer decides to
take this option, close monitor-
ing is necessary. This monitor-
ing consists of semiannual
PSA-determinations, prostatic
palpation and a yearly prostatic
control biopsy. If any of the
parameters changes unfavour-
ably the watchful waiting
strategy must be checked for
its appropriateness and other
treatment options should be
reconsidered. The alternative
designation ‘deferred therapy’
probably illustates more clearly
the true nature of this valuable
therapeutic option.

Conclusion

With increasing knowledge
about prostate cancer, urolo-
gists can now inform men
more accurately than ever
before on risk factors, early de-
tection strategies and diagnos-
tic tools. Likewise, a wide array
of constantly refining therapeu-
tic options is now available for
patients. However, only men
who are aware of this most
common and life threatening
disease will seek out early
diagnosis. To reduce morbidity
and mortality from this com-
mon male cancer, physicians
must ensure men are aware of
the importance of an annual full
urological screening.
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Pediatric Surgery

Summary

Minimally-invasive surgery has
become routine in children,
even in babies and newborns.
In fact, most pediatric surgery
can be performed in this tech-
nique. Also, parents inquire
about the technique.

Not that merely the cosmetic
result is better (the virtual
absence of scars). It also is the
shortness of hospital stay, i.e.
the option of leaving the hospi-
tal as soon as one day or two
days after surgery. Also there
is less pain with this type of
surgery. Furthermore, there is
no removal of sutures or drai-
nages (because there are only
a few band aids). In short, the
medical intervention is reduced
to the absolute minimum.

Minimally-invasive surgery is
not limited to the “minor sur-
gery”, such as groin hernias or
cryptorchidism. It includes also
major reconstructive surgery
such as esophageal atresia
(missing esophagus), biliary
atresia (occluded bile ducts),
small bowel atresia (absent
segments of small bowel), anal
atresia (missing anus), choledo-
chal cyst (with Roux-Y-loop and
bilio-digestive anastomosis) or
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Minimally-Invasive
Surgery in
Small Children

pyeloplasty for ureteropelvic
obstruction. A few examples
follow.

1.) Inguinal hernia

This routine procedure is per-
formed through a groin incisi-
on, sometimes at both groins
simultaneously. Adult patients
testify that the invention
indeed may be quite painful.

In the minimally-invasive tech-
nique, there are practically no
scars which would hurt. Also,
the view within the abdomen
is far better than with the open
procedure. In addition, the
technique is far safer in case a
recurrence needs be operated
on. If necessary, both sides
are operated upon in the same
anesthesia, and the children
leave the hospital the same
afternoon.

In summary, laparoscopic groin
hernia repair is a method with
many advantages.

2.) In eryptorchidism a testicle
can neither seen nor palpated.
Most testicles are eventually
found withoin the groin or the
abdomen. If they are in the
abdomen, no other technique
is as good as laparoscopy.

It finds the testicle and it will
bring down the testicle into
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Pediatric Surgery

the scrotum at the same time,
unless the blood vessels are
long enough. If they are not
long enough, they will trans-
sected first and the testicle
will therafter be brought down,
after collaterals have built up.

Again, this is performed with
minimally-invasive techniques,
without scars and only little
pain, as ambulatory surgery.

It has become obsolete today,
to perform “exploratory” groin
or abdominal incisions for this
finding.

3.) Varicoceles

With no other technique the
enlarged blood vessels are
seen as clearly as with the
minimally-invasive technique.
They easily can be dissected
and ligated by laparoscopy.

It still is unknown which
technique is best among all
the various modifications.
Laparoscopy, however, is
unsurpassed in its clarity and
straightforwardness.

4.) Diagnostic laparoscopy
for recurrent, ill-defined
abdominal pain

If in ill-defined abdominal pain
a somatic cause needs to be
ruled out, no other modility is
as efficient as diagnostic lapa-
roscopy. Indeed, the former
“explorative laparotomy” has
become extinct since lapa-
roscopy has become available
for children. A good example
are intraabdominal adhesions
or ligaments, causing recurrent
abdominal pain, possibly resul-
ting in an emergency.

The example shows a ligament
running from a Meckel diverti-
culum towards the umbilicus,
causing recurrent bowel
obstructions with repeated
hospital stays until, finally, the
ligament was transsected at
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Fig. 1b: Neck of hernia sac closed
laparoscopically.
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Fig. 2: Low intraabdominal testis.
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Fig. 4. Recurrent small bowel
obstructions from a “filum

terminale” (arrow) .
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laparoscopy, leading to immedi-
ate relief of symptoms.

5.) Meckel’s diverticulum
Usually, in case of a suspected
Meckel’s diverticulum, a
“Meckel scan” is performed.

Fig. 1a: Inguinal hernia seen from
inside.
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Fig. 1c: 2 mm trocar sites will heal
without scars.
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Fig. 3: Varicoceles are clearly seen
and ligated laparoscopically
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Today, this is obsolet. The
radiation with the scan is high,
the yield is low. Laparoscopy,
however, detects a Meckel’s
diverticulum without difficulty
and removes it right-a-way,
virtually without scars. This is a
significant diagnostic short cut.
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6.) Fundoplication

Today, in children, practically all
fundoplications are performed
in the laparoscopic technique.
In the laparoscopic technique
the view is better for the sur-
geon. The majority of surgeons
will perform 360° wraps (NIS-
SEN). The children will usually
leave the hospital one or two
days postoperatively.

In smaller children, the proce-
dure will be performed with
2-mm instruments, leaving
virtually no scars.

Fig. 6: Complete 360° Nissen wrap.

Fig. b: Broad-based Meckel's
diverticulum.
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7.) Cholecystectomy and
cholecystotomy
Also in children, routinely,

Fig. 7: Gallbladder was opened, the
stone removed, and closed again.
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Fig. 8: Immediate postoperative
picture with the minimally-invasive
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approach.

gallbladders are removed lapa-
roscopically. Cholecystotomy
is the concept of not removing
the gallbladder, but opening it,
removing the stone, and close
the gallbladder thereafter.

This is, of course, only advisa-
ble if there is no risk of subse-
quent stone formation.

8.) Biliary atresia and chole-
dochal cyst

The "“open” approaches to bili-
ary atresia (“Kasai” procedure)
and choledochal cysts entail a
broad upper abdominal incisi-
on. The occluded bile ducts are
removed and a loop of small
bowel is sutured to the remai-
ning bile ducts at the hilum. A
similar approach and technique
is applied when a choledochal
cyst needs to be excised.
Exactly the same procedures
are executed now laparosco-
pically, with virtually no scar-
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Fig.10: The sigmoid is removed
through the anus, without a
laparotomy
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ring - an advantage, should
subsequent liver transplant
become necessary. Technically
the procedure is demanding
when executed with 2-mm
instruments. The final results
should be identical to the open
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Fig. 9: The fistula ié ligated and
transsected between ligatures
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approach since the same prin-
ciples apply.

9.) Anal atresia

Pena’s approach to anal atresia
and cloacas is a posterior
sagittal incision. The the lower
pelvis is split in the midline,
including the rectum and then,
finally, the anorectal fistula

is divided. On its way back,
the technique reconstructs all
structures previously trans-
sected. It is a major trauma

to the tissue. In contrast, the
laparoscopic approach follows
the rectum intraabdominally
until it ends into the fistula
where it is divided. No other
tissue is transsected just for
the approach. The laparosco-
pic approach’s advantages are
mostly evident when dealing
with a recto-vesical fistula,
which are easily divided lapa-
roscopically, without a laparo-
tomy.

10.) Sigmoid resection in
Hirschsprung’s disease

The conventional laparo-

tomy for aganglionosis
(Hirschsprung'’s disease) will
probably become obsolete and
soon, as a routine, be comple-
tely replaced by the miminally-
invasive resection. In contrast
to the conventional, open ap-
proach including opening a co-
lostomy, followed by an open
resection and finally closure

of the colostomy - three steps
in sequence- the minimally-
invasive approach refreins
from colostomies and removes
the sigmoid through the anus
in one single operation. The
advantages are obvious.

11.) Pyeloplasty for
ureteropelvic obstruction
The open approach requires a
flank incision. The laparoscopic
approach is performed with
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Fig.11b: Scars a few days after
laparoscopic pyeloplasty.
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merely two 2-mm instruments.
Inside the abdomen the
procedure is identical in both
techniques, and so are the
results. Recovery is, as after all
minimally-invasive procedures,
significantly quicker than with
the open technique.

These are just a few examples.
In summary, many characte-
ristic pediatric surgical proce-
dures, easy and difficult ones,
might beperformed in the mini-
mally-invasive technique. The
minimally-invasive technique
may be technically difficult, but
the patient will be grateful for
any less invasive approach.
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Obesity in
Childhood and
Adolescence

Summary

Obesity is one of the most
prevalent health problems in
affluent populations. Recent
reports have shown an alarm-
ing increase in the prevalence
of overweight among children,
adolescents and adults. Obese
children tend to become obese
adults, as demonstrated in fol-
low up studies, and they are at
increased risk for several acute
and chronic diseases such as
hypertension, dyslipidemia,
coronary heart disease, cancer,
gout, psycho social disability
and musculosceletal disorders.
A recent nationwide study

in Germany with more than
17.000 children and adoles-
cents has shown that 15% of
all children and adolescents are
overweight and 6.3% suffer
from obesity. Therefore, pre-
vention of obesity must start in
the childhood age, but studies
have shown that only about
20% of the obese children

are recognized and treated by
health care providers.

Introduction

Obesity is one of the most
frequent health problems in
affluent populations. Recent
reports have shown an alarm-
ing increase in the prevalence

of overweight among children,
adolescents and adults world-
wide[1-9],(figure 1,2). Child-
hood obesity has increased at
least by 50% since 1976 [10].
Obese children tend to be-
come obese adults, demon-
strated during follow up stud-
ies [11;12], and they are at
increased risk for several acute
and chronic disorders, such

as hypertension, dyslipidemia,
coronary heart disease, cancer,
gout, psycho social disability
and musculoskeletal disorders
[13;14]. Obesity in childhood
seems to increase the risk of
subsequent morbidity, even
independent of its persistence
to adulthood [15]. A recent
German study with more than
17.000 children and adoles-
cents has shown that 15% of
all children and adolescents
are obese, 6.3% suffer from
adiposity [16], At present only
about 20% of obese children
are recognized and treated by
health care providers [17].

Definition and Measurement
of Obesity in Childhood and
Adolescence

Valid and accurate diagnostic
criteria are needed for assess-
ment of overweight and obese
children, and for monitoring of
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Fig. 1: Worldwide prevalence of overweight and obesity in children and
adolescents aged 5-17 years (from International Obesity Task Force,

www.iotf.org).

their clinical care. Since exact
body composition is not easy
to measure, a variety of indi-
rect indicators of adiposity are
commonly used. Obesity can
be defined as

a) weight for height above the
95th percentile,

b) weight in excess of 140% of
the median weight for a given
height,

c¢) high skin fold thickness, or
d) high body mass index (BMI).

BMI (weight in kilograms, divid-
ed by the square of the height
in meters; kg/m?), is easy to
obtain. Even though the corre-
lation of BMI and percent

body fat is not perfect [18],

it is the most widely used
measurement of adiposity in
clinical settings [19]. Refer-
ence data are available for age
adjusted BMI [20] and WHO
growth charts [21] (www.who.
int/childgrowth). In Europe
overweight in children is de-
fined as a BMI above the 90th
percentile for age and gender,
whereas obesity is defined as a
BMI being higher than the 97th
percentile [22].

Causes of Obesity

Although monogenetic and
endocrine disorders are re-
sponsible for less than 5% of
childhood obesity, they must
be carefully ruled out in every
obese child since specific
modes of therapy are often
needed in such children. Endo-
crine causes include Cushing’s
syndrome, hypothyroidism,
primary Hyperinsulinismus

and pseudoparathyroidismus.
Genetic causes include Prader-
Willi-syndrome, Carpenter's
syndrome and Down syn-
drome. Other, very rare causes,
are acquired hypothalamic syn-
drome, e.g. infection, trauma,
tumor or vascular lesion [23].
A number of other biological
and environmental variables
have been associated with
obesity in children and ado-
lescents [24]. Obese children
under three years of age who
do not have an obese parent
are at low risk for obesity in
adulthood. With increasing
age, childhood obesity be-
comes more closely corre-
lated with the occurrence of
adult obesity. Parental obesity
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Fig. 2: Prevalence of overweight
among children aged 7-11 years in
Europe (redrawn from data of the
International Obesity Task Force,
www.iotf.org).

more than doubles the risk

of adult obesity among both,
obese and non obese children
under 10 years of age [25].
These findings could either be
due to family habits of nutri-
tion, to genetic factors, or to
non-genetic inborn factors
(metabolic programming). Twin
studies have been pursued to
try to determine the relative
importance of inborn versus
environmental influences. The
weights of identical twins,
raised in separate homes, have
been reported to be similar
[26], thereby suggesting that
heredity or prenatal program-
ming contributes significantly
to weight.

Genetic Factors

Genetic causes for obesity
have been widely studied.
Some monogenetic diseases
were identified as rare causes
for severe early childhood
adiposity [27]. In very few chil-
dren a defect of the hormone
leptin was found, which causes
extreme hyperphagia, severe
adiposity and a reduced im-
mune status from early child-
hood on. Leptin is encoded by
the Ob-gene and is produced
and secreted by adipose tis-
sue [28]. Plasma concentra-
tion of Leptin increases with
the amount of adipose tissue
and is also affected by insulin
secretion and food ingestion
[29]. In children with a proven

FEATURING THE BEST OF GERMAN MEDICINE

genetic leptin defect, a substi-
tution of leptin can normalize
eating behaviour and body
weight [30]. Very similar clinical
signs and symptoms are seen
in children with a defect in the
leptin-receptor. Other reported
monogenetic affections are
defects of Proopiomeanocortin
and prohormone-convertase-1.
Defects of the Melanocortin-
4-receptor cause a severe
adiposity syndrome which
affects supposably up to 5% of
patients with severe and very
early adiposity [31].

Early Metabolic
Programming

Obesity risk can be modified by
exogenic factors acting during
sensitive time periods of early
development during pregnancy
or early infancy.

In a cross sectional study in
German children, we found
that breast feeding provides a
significant reduction of obesity
risk at school age, which for
example is reduced by 35% if
the child had been breast feed-
ing for 3 to 5 months after birth
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Fig. 3: The odds ratio for overweight
(yellow columns) and obesity (red
columns) at the age of school entry
in more than 9000 German children,
adjusted for a variety of associated
confounding factors, is inversely
related to the duration of breast feed-
ing (drawn from data of von Kries et
al 1999).

[32], (figure 3), which has been
confirmed in numerous other
studies and in three recent
meta-analyses. We hypothe-
sized that breast feeding might
protect against later obesity by
reducing the risk of high and
excessive weight gain in early
childhood. Indeed, in a study
on growth patterns in 4235
children, we found that children
with a high weight gain bet-
ween birth and 24 months had
a significantly increased risk to
be overweight at school age
[33]. Similar observations were
published in an American study
with almost 28.000 children,
where high weight gain during
the first four months of life
was associated to overweight
at the age of seven years [34]
and other studies summarized
in three recent meta-analyses
(e.g. [35]). This important area
of long term programming
consequences of early nutrition
on the development of obes-
ity and other long-term health
outcomes are currently being
studied in a large European
research project, “The Early
Nutrition Programming Project”
(EARNEST:www.metabolic-
programming.org). This work
might provide a scientific basis
for preventive interventions in
early life to enhance long-term
population health.

3-5m
Breastfeeding duration

Lifestyle Factors

Obesity has a complex etiology
with genetic, environmental
and behavioural causes but

it always results from energy
imbalance with energy intake
exceeding energy expenditure.
Comparisons of observed food
intakes have often failed to
demonstrate significant differ-
ences in food intake between
lean and obese children and
adolescents, and there is not
much evidence for the hypo-
thesis that obesity in child-
hood or adolescence is due to
marked overeating. [35],[36].

Measured by self report, the
energy intake does not appear
to differ substantially between
obese and lean children and
adolescents [37;38]. However,
self reported data on dietary
intake may not be a valid
measure of habitual energy
intake, because non-obese and
particularly obese children tend
to under-report their energy
intake [39;40]. Underreporting
appears to be far more com-
mon among obese than non
obese subjects [41]. Excessive
fat intake has been proposed
as a determinant of obesity
[42], and obese children were
found to consume a larger pro-
portion of their calorie intake
as fat compared to non obese

6-12m
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Fig. 4: Results of evaluating the
effects of a behavioural treatment
programme for childhood over-
weight, PowerKids (www.powerkids.
de) on standard deviation score of
the body mass index (BMI).

Over the 3 months of the pro-
gramme, a mean reduction of the
SDS of the BMI was achieved. More
importantly, 1 year after the end of
the programme, i.e. 15 months after
initiation of behavioural training, the
SDS of the BMI decreased again,
indicating that the lifestyle changes
induced by the programme could be
maintained over time (drawn from
data of Knoppke & Koletzko 2001).

children [43]. Tucker et al
studied 262 children and found
that energy and fat intake was
positively related to adiposity
whereas percentage of energy
derived from carbohydrate was
inversely related to adiposity
[44].

In a study with 4370 German
children, we found a protective
effect of consuming at least 5
daily meals relative to no more
than 3 meals per day on obes-
ity in children [45].

This effect appeared to be
independent from other risk
factors for childhood obesity.
The macro-nutrient intake of
children, particularly dietary

fat and carbohydrate intake,
may play a role in adiposity,
independent of the influence
of total energy intake, gender,
physical, fitness and parental
body mass index.

A study about fast food habits
of adolescents found a positive
correlation between the intake
frequency of fast-food and
body weight as well as insulin
resistance. Another risk for the
development of overweight
and adiposity in childhood and
adolescence seems to be a
regular consumption of sugary
soft drinks and three studies
found a connection between
the frequency of soft drink con-

Programme
start

sumption and high weight gain
([46-48]. Children should defi-
nitely be advised against the
regular consumption of sweet
and sugary drinks and should
instead be encouraged to drink
water or unsweetened tea.

Components of Energy
Expenditure

Successful strategies for pre-
vention and treatment of obes-
ity include elements address-
ing physical activity and thus
energy expenditure, which
comprises the basal metabolic
rate (BMR) or resting metabolic
rate (RMR), the thermogenic
responses to food, the energy
cost of growth, and the energy
cost of physical activity.

Different studies have shown
that total energy expenditure

in young children is about

25 % lower than many current
recommendations for energy
intake [49]. Explanations for
this discrepancy might either
be inaccuracy of prior energy
intake data that were used to
develop the recommendations,
or substantial reduction in
energy expenditure in children
over the last few decades,
presumably due to a decline in
their physical activity. Using the
doubly labelled water tech-
nigue for measuring the total

Programme
end (3 mon)

1 year later
(15 mon)
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energy expenditure, studies

in adults [50] and adolescents
[51] suggest an higher absolute
total energy expenditure in
obese individuals, but a similar
one between non obese and
obese after taking in account
the differences in body compo-
sition. Molnar showed that the
resting metabolic rate of obese
and control children is not dif-
ferent when adjusted for body
composition, and the main de-
terminant of the resting meta-
bolic rate is the fat free mass,
however age, gender and fat
mass were significant factors.
Pubertal development and fat
distribution did not influence
the resting metabolic rate inde-
pendently from the changes in
body composition [52].
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Childhood Obesity and
Health Consequences
Childhood obesity has short
and medium term consequen-
ces in childhood and adoles-
cence, as well as long term
effects that extend well into
adulthood. The childhood con-
sequences include an increase
of the heart rate, elevated
transaminases, abnormal glu-
cose metabolism, orthopedic
problems, sleep apnea, pseu-
dotumor cerebri, polycystic
ovarian disease, cholelithiasis
and hypertension. Overweight
children tend to become
overweight adults [563]. Since
obesity in childhood is predic-
tive of hypertension, diabetes,
and coronary heart disease, it
represents an elevated risk for
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mortality in adulthood [54;55].
In addition obese children
often experience severe
psycho social distress and, in
many cultures, considerable
discrimination. Obese adoles-
cents are at clear disadvantage
with respect to completion of
advanced education, household
income achieved in adulthood
and rates of marriage [56;57].

Assessment of Childhood
Obesity

A serious limiting factor in the
effective treatment of child-
hood obesity is the fact that
only about 20% of obese
children are recognized and
treated by health care providers
[58]. Indications for treatment
depend on functional confine-
ment and psycho social distur-
bance of the affected children
and the individual risk of obes-
ity continuation into adulthood.
In obese children with a body
weight over the 90th age and
gender specific percentiles,

an accurate clarification of the
causation for the obesity and
possible co morbidity needs to
be obtained.

Each patient with a body
weight over the 97th percentile
definitely needs therapy, in pa-
tients with obesity the develop-
ment of adiposity needs to be
avoided. Prior to initiating treat-
ment, the following require-
ments need to be fulfilled:

« Affected children need to be
detected.

« The degree of overweight/
obesity and changes over
time should be quantitatively
assessed.

« Underlying disorders and as-
sociated health risks as well
as comorbidities need to be
screened for.

FEATURING THE BEST OF GERMAN MEDICINE

Treatment

Several treatment methods
have been derived in an effort
to help obese children attain
normal weight. Obesity treat-
ment should aim at long-term
stabilization of body weight
and body fat content within
the normal range. Treatment
should also take into considera-
tion good quality of life, psycho
social and physical well-being,
and the possibility of adverse
effects of treatment. These
childhood obesity treatments
include special diets, exercise
programs and behavioural train-
ing programs.

In moderate overweight
children maintenance of body
weight might be helpful,
because future growth will
normalize the body weight in
comparison to height.

The effects of childhood anti-
obesity programs over a time
period of 5 to 10 years tend

to be better than some adult
programs, but are still not to-
tally satisfying. Sole changes of
the diet are consistently being
questioned. A serious concern
is that rapid weight loss with
restrictive approaches is often
associated with fast weight
regain soon after (the so called
rebound effect). Moreover, re-
strictive diets during childhood
and adolescence may bear the
risk of adverse effects on nutri-
tional status and growth. More
gentle but sustainable modi-
fications of diet and lifestyle
appear to be far more useful.
Drug therapy is not recom-
mended for weight loss in chil-
dren and adolescents because
of the significant side effects.
Bariatric surgery in children and
adolescents is only recom-
mended in very severe cases
with life threatening obesity
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complications if all other treat-
ment options failed and final
(adult) height is reached. Inpa-
tient treatment of obesity and
adiposity is only advisable if
* A more intensive training
course for the patient is
needed than it would be pos-
sible in outpatient treatment.
* A sojourn away from family
structures is desirable, to
distance the patient from
some home pressures or
to establish an independent
collaboration with the medical
team, or
- Comorbidity necessitates a
fast weight loss.
A combination of dietary
intervention with exercise
programs has better outcomes
than either component alone.
Combining the two enhances
weight loss and better main-
tains weight changes. Ad-
ditional psychological therapy
which encourages the stamina
and self-confidence of the pa-
tients and involvement of the
parents and the whole family
are extremely important for the
success of the program.

Behavioural Programmes

A very effective and easily
applicable behavioural weight
loss-program for children, the
“Powerkids program”, was
developed by the Children’s
Hospital of the University of
Munich, the University of
Gottingen and the University
of Luton, UK. It is a 12 week
ambulatory behavioural thera-
peutic oriented program for
overweight children between
8-12 years of age.

Based on modern and attrac-
tive multimedia with a behav-
ioural token economy concept,
the programme sustains
individual responsibility and

FEATURING THE BEST OF GERMAN MEDICINE

modifies attitudes towards
exercise and eating habits. The
aim of the project is not rapid
weight loss, but stabilization of
the weight via enhancement of
exercise and desirable eating
habits. An evaluation of the
program has shown very good
results [59] (figure 4). Essen-
tial for the long-term success
is the fact that the children

and their families keep to the
changed lifestyle after finishing
the program. As mentioned
before, one of the main impor-
tant problems still is, that only
about 20% of obese children
are recognized and therefore
able to be treated, and fur-
ther on at the present time it
remains exceedingly difficult
for overweight children and
adolescents to lose weight and
even more difficult for them

to sustain that weight loss
long term. The ultimate goal
must be the prevention of the
development of overweight in
children and adolescents.
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The diabetic foot syndrome
poses a specific challenge
among the complications
related to the diabetes mellitus
(DM). Current studies show
that over 30 000 amputations
of non-traumatic origin are per-
formed each year on diabetic
patients in Germany alone[1-3].

Diabetic foot syndrome is not
only associated with signifi-
cant morbidity and an up to
four times higher mortality,
but are also among the most
costly types of chronic wounds
[4,5]. Full thickness ulcers
(stages 2a,b, 3 and 4) require
prolonged hospital stays and
subsequently increased costs
[6-8].

Thus, the care for pressure
ulcers still represents a signifi-
cant clinical problem [9-11].
The aetiology of plantar ulcers
seems to be multifactorial,
involving both physiological
and biomechanical factors.
The most frequent risk factors
for diabetic foot ulceration are
sensory, motor and autonomic
neuropathy, mechanical trauma
or foot deformity and periphe-
ral vascular disease. Second-
ary risk factors are inadequate
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Current Aspects
of Diagnosis
and Treatment
of the Infected
Diabetic Foot

footwear or foot care habits
[12-14].

However the most important
factor predicting the develop-
ment of diabetic foot ulcers is
peripheral neuropathy.
Neuropathy leads to a loss of
protective sensation and weak-
ening of the intrinsic foot mus-
cles resulting in biomechanical
dysfunction of the foot with
abnormal pressure distribution.
Previous studies have shown
a relationship between high
plantar pressures and the typi-
cal location of ulcers at sites of
peak pressure [15-19].

Infection is a further central
component of the diabetic foot
lesion; nonetheless, it is often
difficult to classify the status
of the infection. Due to the
alterefd local and systemic im-
munocompetence of diabetic
patients, the classic signs of a
clinical infection: rubor, dolor,
calor and tumor, are often
missing. Moreover, diabetic
neuropathy and osteoarthopa-
thy (Charcot Foot) can mask
the clinical signs and make the
interpretation of microbiological
results more difficult in chronic
wounds.
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But also the wound healing in
diabetic patients is impaired
by several factors such as: the
diabetic state itself (hypergly-
cemia dependent), an altered
microcirculation, a functional
disorder of granulocytes, a
reduced fibroblast activity and
impaired quality of collagen as
well as an excess of proteases
an a deficiency of growth fac-
tors.

This molecular basis of incom-
plete wound healing and the
change from an acute to a
chronic wound is a major focus
of attention in wound healing
research in diabetic patients
[20,21]. The data reported in
the literature led to the hypo-
thesis that diabetic foot injuries
often fail to heal because of
persistently high levels of
pro-inflammatory cytokines in
the wound, which induce high
levels of matrix-metallopro-
teases (MMP's). These subse-
quently destroy growth factors,
receptors and matrix proteins
essential for wound healing
(figure 1) [20,22-25]. MMP's
are also responsible for the
controlled fragmentation of the
basal membrane, induction of
inflammation and angiogenesis
as well as for epithelialisation.

For the classification of the
diabetic foot, the favoured
Wagner-Armstrong system
is favoured (figure 2). The
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Increased activation of
macrophages by
cytokines and growth
factors

Y ¢

Diabetic foot lesion

repeatedly traumatizising
Cell detritus / cell fragments
bacterial toxins

Diabetic neuropathy

Fibroblasts
and inflammatory cells
MMP’s

Serin- TIMP’s

e Increased and prolonged Proteases

inflammatory response
¢ Increased invasion of
macrophages and neutrophiles

Degradation of matrix,
of growth factors

and receptors of
growth factors

v

=T

Bacterial load: Chronification

contamination -infection of diabetic
foot lesions

(Modified from Mast and Schultz; Wound Repair and Regen: 4:441, 1996)

Necrosis of

D e LU R  ———

E s (i th arterial occlusive diSease ——
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Validation of a Diabetic Wound Classification System. Armstrong et al. Diabetes Care 21:855 (1998)
The dysvascular foot. A system of diagnosis and treatment. Wagner. Foot and Ankle 2:64 (1981)
Lobmann R. in: Der Diabetische Fuss - Interdisziplindre Diagnostik und Therapie, Springer 2005
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Tissue
non-viable or deficient

Infection
or inflammation

Moisture
imbalance

Edge

of wound -
non advancing
or undermined

Defective matrix and cell
debris impair healing.

High bacterial counts or
prolonged inflammation

4+ inflammatory cytokines
4 protease activity

4 growth factor activity

Desiccation slows
epithelial cell migration.
Excessive fluid causes
maceration of wound
margin.

Non migrating keratino-
cytes. Non responsive
wound cells and abnorma-

lities in extracellular matrix

or abnormal protease
activity.
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Clinical Observations | Proposed Pathophysiology | WBP Clinical Actions Effect of WBP Actions Clinical Outcomes

Debridement (episodic or
continuous)
* autolytic, sharp surgical,

enzymatic, mechanical or biological
* biological agents

e remove infected foci
topical/systemic

e antimicrobials

e anti-inflammatories

e protease inhibition

Apply moisture balancing dressings.
Compression, negative pressure or
other methods of removing fluid.

Re-assess cause or consider
corrective therapies

e debridement

e skin grafts

e biological agents

e adjunctive therapies

Restoration of wound base
and functional extra-cellular

matrix proteins

Low bacterial counts or

controlled inflammation:
¥ inflammatory cytokines
+ protease activity

4 growth factor activity

Restored epithelial cell

migration, desiccation avoided

oedema, excessive fluid

controlled, maceration avoided.

Migrating keratinocytes and

responsive wound cells.
Restoration of appropriate
protease profile.

soSed) Jgull

Viable wound base

Bacterial balance
and reduced
inflammation

Moisture balance

Advancing edge
of wound

wounds can be rated on the
classical Wagner scale of zero
to five, with an additional clas-
sification available based on
complications already present
(A = no sign of infection or
ischemia, B = infection, C =
peripheral arterial occlusive
disease (PAOD), D = infection
and PAOD. (Figure 1)

Apart from the practicality and
clarity, this system permits a
direct prognostic statement
reflecting the risks for amputa-
tion based on the severity of
the foot wound and its clas-
sification according to Wagner/
Armstrong [3,26].

The classic approach for treat-
ing diabetic foot syndrome
includes the basic measures
for metabolic adjustment,
consistent release of pressure
on the foot as well as speci-

fic treatment for the present
infection. A local treatment of
the wound is also necessary,
following the TIME principle
(Tissue, Infection, Moisture and
Edge) for wound bed assess-
ment and preparation (figure 3;
[27]). If a vascular component
is involved, revascularization
therapy or even surgery will be
obligatory.

As a result of an extended
period of inflammation and
the high bacteria load in the
diabetic wound, there is an
increased amount in cytokine
and protease levels as well
as decreased growth factors.
In addition, specific micro-
biological factors have to be
assessed: whether the wound
is colonized or infected, how
pathogenic or virulent the

bacteria are, whether there are

Schultz, Falanga, Sibbald et al., Wound Repair Reg, 2003
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anaerobic bacteria involved and
to what degree resistance to
antibiotics is present.

There are specific problems
that underlie the development
of the infection such as persis-
tent microtraumas from con-
tinuous use of the leg and foot
along with a possible tissue
perfusion disorder and a the
limited cellular immunity of an
individual patient. An in-depth
assessment of the microbio-
logical factors involved is of
utmost importance. A deep
smear, as opposed to a surface
swab, is necessary in order to
properly obtain the microbio-
logical elements present in the
wound. For superficial wounds,
it is best to take distinct samp-
les from all four quadrants in
order to avoid mixing different
species and be able to obtain

a differentiated colonization. In
general, bones that can probed
most always have a secondary
osteomyelytic infection.

In order to successfully treat
the infection, the underlying
pathogen must be removed
by a systemic antibiotic treat-
ment. The local application of
antibiotics would only provoke
an increased resistance to
these substances and not be
able to reach the deeper areas
of the wound. The wound can
be treated with antiseptics
(preferably of a polyhexanid
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treatment of
underlying disease

autolysis
surgical
enzymatic
mechanical
biological

patients
ass. problems

.

\
Treatment of
wound edge

PU-foam

Growth factors, skin equivalents, skin grafts, proteases-inhibitors

or phenoxyethanol base) to
reduce the number of bacteria
and to control the infection.

Regarding the bacterial spec-
trum of diabetic wounds, a
polymicrobial range is most
often seen in the initial phases,
including: staphylococcus, en-
terococcus, coagulase-negative
staphylococcus and entero-
bacter as well as anaerobic
bacteria and pseudomonas.
Interestingly the bacteria
spectrum alters as the Wagner
classification changes. During
stage 1, often only coagulase-
negative staphylococcus and
to a lesser degree klebsiella
and anaerobic bacteria are
observed. This changes in
stage 3 and 5 with a marked
increase in the anaerobic and
pseudomonas bacteria.

Especially the pseudomonas’
secretion of elastase causes
the degradation of the matrix
protein and intracellular protein
as well as the inhibition of
fibroblast proliferation. Addi-
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tionally, pseudomonas induces
neurophil, heparin-binding
proteins and the expression of
matrix metalloprotease.

Since the clinical signs can be
unclear or misleading, the spe-
cific pattern of biologically ac-
tive substances (i.e. enzymes,
cytokines, growth factors etc.)
in a wound secrete may be-
come of value in the future.

For example, interleukin 6 (IL-6)
highly correlates with poly-
microbial colonization, as well
as problematic bacteria such as
the pseudomonas.

Depending on the microbial
pathogenicity and virulence,
the proinflammatory media-
tors (such as IL- 6 and tumor
necrotic factor alpha: TNFalpha)
cause apoptosis and endog-
enous protease, the breaking
down of cellular and structural
integrity.

Additionally, the endo/exopro-
ducts (toxins and proteases)

of the bacteria themselves
further destroy the structural
integrity of the wound tissue.

Primary principle of treatment
is the consequent pressure
offload and need complete im-
mobilization or hospitalization
of the patient or prescription of
a (un-)removable (total con-
tact) cast or special offloading
shoes.

Local wound treatment
requires the daily removal of
necrotic tissue (debridement)
and treatment based on the
concepts of wet wound care
(see figure 3). Several wound
dressings are available for
enzymatic lysis of necrosis,
wound cleaning or wound acti-
vation and have to be used in a
wound stage adapted proce-
dure (see figure 3).
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* Predisponding condition

(Polyneuropathy, PNP + arterial occlusive disease, AOD, CVI)
e Localisation
e Grading (Wagner / Armstrong-; Texas-Classification)

e Stage of wound healing

(Acute-, granulation-, epithelisation phase)
o Evaluation of Infection (soft tissue, bone)

¢ Correction of blood glucose metabolism

¢ Pressure off loading
¢ Treatment of infection
¢ Local good wound care

* Revascularization
e Differentiated surgery
¢ Modulation of cellular mechanisms of wound healing

In cases of accompanying
arterial occlusive disease a
specific evaluation (Duplex
ultrasound, Angio-MRT; Digital
Subtraction Angiography) has
to implemented and adequate
treatment procedures have to
be applied (bypass surgery,
percutaneous transluminal
angioplasty).

In cases of severe tissue
damage, an individual and well
considered surgical strategy is
necessary. The diabetic foot is
a typical field for minor surgical
interventions (surgery below
the ankle: Syme-amputation,
toe or metatarsal resection
etc.) with acceptable success
(figure 4). But unfortunately not
all major amputations can be
avoided.

Clear structures and clinical
pathways are required: to
prove the quality of structure
(staff, premise, facilities),
quality of procedures and

the quality of evaluation. An
accreditation system of the
Germen Diabetes Society

for specialized foot centers
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corroborated that a system of
defined and mandatory proce-
dures/standards for diagnosis
and treatment of the diabetic
foot can significantly reduce
the amputation rate, level of
amputations and mortality [3]

With diabetic foot lesions as
chronic wounds, a differenti-
ated therapy is necessary
(figure b). Firstly, the treatment
of the underlying disease must
be taken into account, as well
as a patient-specific problem.
Within the structured wound
therapy, a regular debridement
or necrosectomy is necessary,
the moisture balance must be
coordinated and the edge of
the wound regularly moistur-
ized.

The central problem remains
the inflammation and infection
of the lesion. The published
data up to date has not provid-
ed evidence of a clear advan-
tage when using a specific
antibiotic. Routinely, a diabetic
foot wound that is treated too
late or insufficiently results in a
major amputation. This shows
that an exact diagnostic as well
as a structured anti-infectious
therapy, especially for diabetic
patients, is critical to providing
the patient with the best possi-
ble chances for wound healing
and limb salvage.
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« Patient with gangrene of the toes

¢ Below-knee amputee right side two years ago

e Severe diabetic neuropathy and angiopathy

¢ Time course of five months and finally completely healed lesion
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Sleep Medicine

Sleep medicine as a new medi-
cal subspeciality has developed
rapidly over the course of the
last 20 years. In Germany for
example, now more than 300
hospitals have established
polysomnographic sleep labo-
ratories in order to be able to
better diagnose and treat sleep
disorders of any kind. This
rapid growth of clinical facilities
to diagnose and treat sleep
disorders is probably mainly
due to the fact that in recent
years especially the dramatic
consequences of several kinds
of sleep disorders on physical
and mental health have been
demonstrated. Both insomnias
(inability to fall asleep or to
maintain sleep or non-refresh-
ing sleep) or hypersomnias
(persistent daytime tiredness,
fatigue or sleepiness) have
been shown to place a heavy
burden on the afflicted pa-
tients. For insomniac patients
epidemiological studies have
demonstrated that chronic
insomnias are coupled with an
increased risk of mental disor-
ders (especially depression),
and constitute risk factors for
hypertension and obesity and
probably also for the develop-
ment of diabetes. Hypersom-
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Modern Approaches
to the Diagnosis
and Treatment

of Sleep Disorders

nias, for example the sleep
apnea syndrome, are coupled
with increased morbidity and
mortality and also heightened
risk for accidents when partici-
pating in traffic.

Thus, doubtlessly, up-to-date
strategies are necessary to
effectively diagnose and treat
sleep disorders. Modern diag-
nostic classification systems
differentiate sleep disorders in
the Insomnias, Hypersomnias,
Parasomnias and Sleep-wake
rhythm disturbances.

What is a sleep laboratory?
In a sleep laboratory, for exam-
ple at our department, sleep
can be evaluated with scientific
methods by the simultane-

ous measurement of several
bio-signals from the sleeping
patient (see figure 1).

In order to accurately diagnose
sleep disorders, the simulta-
neous measurement of the
electroencephalogram (EEG =
brain waves), the electrooculo-
gram (EOG = eye movements),
the electromyogram (EMG

= muscle tone), respiratory
parame-ters, electrocardiogram
(ECG = heart activity) and
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Sleep Medicine

Fig. 1: Photograph of a healthy volun-
teer prepared for sleep monitoring in
the sleep laboratory. Please note that
though at a first glance the electrode
montage looks rather sleep-impair-
ing, most of our patients indicate that
their sleep in the laboratory is not
worse than at home. Furthermore,
for diagnostic purposes always two
consecutive nights are monitored,
which allows for adaptation to the
electrode montage and new sur-
roundings.

for example leg movements

is mandatory. Additionally,
patients are video-monitored
and sound is recorded from the
patient room during the night,
in order to identify abnormal
patterns of breathing/ snoring
or to better identify nocturnal
seizures. To obtain a valid pic-
ture of the sleep structure and
quality of a patient, two nights
of consecutive monitoring have
to be undertaken. The results
of one night of polysomno-
graphic monitoring are shown
in figure 2.

The graph shows the polysom-
nogram or sleep profile. In

that healthy volunteer who

is shown here it can be seen
that usually sleep starts 10 to
20 minutes after lights-out.
Healthy subjects pass through
sleep stage 1 (light sleep)

and then reach sleep stage 2
within 10 to 15 minutes, which
is considered as sleep onset.
Afterwards the healthy sleeper
descends to the sleep stages 3
and 4, which are characterized
by high amplitude slow waves
which signal deep sleep. After
70 to 90 minutes healthy sleep-
ers pass into lighter sleep and
then the first REM (rapid eye
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movement) sleep period oc-
curs, which is characterized by
rapid eye movements, muscle
atonia, irregular breathing,
increased heart rate and vivid
dreaming. Throughout the fur-
ther course of the night the cy-
clic pattern of Non-REM sleep
stages (stages 1 to 4) and REM
sleep are repeated for three to
four times. Interestingly, the
deeper sleep stages 3 and 4
are mainly observed in the first
third of the night whereas the
REM sleep periods increase in
length over the course of the
night. Besides two nights of
polysomnography, a full sleep
evaluation in our sleep labora-
tory includes standardized
interviews with a trained physi-
cian in sleep medicine, the
administration of sleep ques-
tionnaires and a comprehen-
sive evaluation of the physical
and mental state of a patient.
Based on this information, a
valid diagnosis as a basis for
treatment can be reached.

Insomnias

Insomnia is probably the most
frequent sleep complaint and
concerns difficulties falling
asleep, maintaining sleep,
waking up too early or feeling
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Sleep Medicine

Fig. 2: Results of a polysomno-
graphic recording in a good sleeper:
the lower part of the figure shows
the sleep profile with the different
sleep stages; W = Wake (green), R
= REM sleep (red), Stages 1 (black),
2 (yellow), 3 (light blue) and 4 (dark
blue). The middle part of the graph
displays the frequency spectrum of
the sleep EEG during the night; note
that the deep sleep stages 3 and

4 are characterized by high activity
in the low frequency band (delta
activity), whereas the stages wake,
1 and REM are characterized only by
very small amounts of delta activity.
The upper part of the graph displays
the analysis of EMG activity (muscle
tone) during the night; please note
that REM sleep is characterized by
the lowest EMG activity during the
night.

unrefreshed and unrestored

in the morning. In the chronic
course of the disorder many
patients experience severe
and drastic impairments of
daytime concentration, lack

of energy, increased fatigue
and sometimes even daytime
sleepiness. Based on our more
than 20 years experience in
the diagnosis and treatment of
insomnia we suggest that prior
to the administration of any
kind of hypnotic medication

a thorough evaluation of any
patient is necessary. This, in
many cases, might also include
diagnosis and evaluation in the
sleep laboratory. Insomnias can
be due to any kind of medical
illness, psychological distress,
mental disorders like depres-
sion or the intake of medica-
tions or drugs.

Based on an extensive evalua-
tion the therapeutic strategies
can be divided in non-pharma-
cological and pharmacological
strategies. Non-pharmaco-
logical approaches include the
proper installation of sleep
hygiene (including relaxation
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techniques, change of lifestyle,
reduction of nocturnal bed-
times, adequate light exposure)
and specific cognitive-behavio-
ral techniques, like for example
stimulus control, sleep restric-
tion and cognitive techniques
to help patients suppress noc-
turnal ruminations about their
sleeplessness or other prob-
lems. Pharmacological strate-
gies include benzodiazepine
hypnotics, sedating antide-
pressants and other classes

of psycho-pharmacological
agents. These drugs have to
be administered with caution
and under medical control.

In our department we place
special emphasis on the ap-
plication of non-pharmacologi-
cal techniques as it has been
shown that these strategies
are equivalent in effectiveness
to pharmacological approaches.
Furthermore, in the long run,
the behavioral techniques even
have been demonstrated to

be superior to pharmacological
approaches.

Another important insomnia
type is caused by the so-called
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Restless Legs Syndrome.

This neurological condition is
accompanied by unpleasant
sensations especially in the
lower extremities which typi-
cally occur in the evening hours
and when lying down to sleep.
The unpleasant sensations in
the legs frequently provoke

an urge to move, which then
prevents the patients from
sleeping. When this syndrome
is suspected, a thorough
neurological evaluation (and
sometimes a sleep study) has
to be conducted. State-of-the-
art therapy of this condition

is based on the application

of dopaminergic medication,
which in many cases suppress-
es the unpleasant sensations
and improves sleep.

Figure 3: Results of a sleep recording
of a patient with sleep apnea syn-
drome: the lower part of the graph
shows the frequency and temporal
distribution of apneas and hypopneas
which are very frequent in this pa-
tient. The next curve above displays
heart rate and oxygen saturation
throughout the night, which is cha-
racterized by many desaturations in
this patient. The middle of the graph
displays the sleep pattern which is
characterized by increased amounts
of wake times and stage 1 at the ex-
pense of slow wave sleep (stages 3
and 4). The frequency spectra show
much less delta activity and the EMG
recording is characterized by much
higher activation than that observed
in the good sleeper (see figure 2).

It is reasonable to assume that the
fragmentation of sleep and the
reduction of deep sleep is the reason
for the increased tiredness and
sleepiness during the day observed
in patients with sleep apnea.
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Sleep Medicine

Hypersomnias

Hypersomnias are sleep disor-
ders where the main complaint
is too much sleep, non-restor-
ative sleep and increased tired-
ness and sleepiness during the
day. Many of these patients
experience extreme difficulties
to stay alert and fully awake
during the day, which impairs
their work performance and
not rarely leads to an increased
risk for accidents when par-
ticipating in traffic. The most
prevalent condition leading

to a hypersomnia complaint

is sleep apnea. Patients with
sleep apnea suffer from a
nocturnal breathing disorder
which in most cases is not
obvious to them. The main
subjective problem is tiredness
in the morning and sleepiness
during the day and very often
this complaint is coupled with
many other health complaints
like hypertension, overweight
and diabetes and in severe un-
treated cases also an increased
risk for hypoxemia and even
stroke. Most of these patients
are aware of their snoring,
which sometimes can severely
disturb the bed partner. For
diagnostic purposes, an inter-
view with the bed partner can
be very helpful. Bed partners
of patients with sleep apnea
frequently report irregular and
very loud breathing patterns of
their spouses. Figure 3 shows
the sleep pattern of a patient
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with sleep apnea.

It can be seen that the sleep of
this patient is shallow, fre-
quently fragmented by awake-
nings/arousals and almost no
slow wave sleep occurs. This
is due to the fact that every
time the patient tries to attain
deeper sleep a breathing pause
(apnea) occurs, which leads to
an arousal which is accompa-
nied by lighter sleep. This type
of sleep disorder is especially
prevalent in men over the age
of 45 and in 70% of the cases
is accompanied by obesity.
Treatment strategies include
weight loss, abstinence from
any kind of sedating substanc-
es (especially alcohol), position
training and nocturnal ventila-
tion therapy. In severe cases

a specific type of nocturnal
ventilation therapy is initiated,
which is called C-PAP therapy
(Continuous Positive Airway
Pressure). Patients have to
wear a mask during the night
which is connected to a small
apparatus which pumps normal
air at an increased pressure
into the patient’s airway. This
type of therapy is initiated at
the Department of Pneumolo-
gy of Freiburg University Medi-
cal Center.

Parasomnias

Parasomnias like nightmares,
sleep walking and pavor
nocturnus are very common
in childhood and usually do
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Sleep Medicine

not require medical diagnosis
or treatment. However, when
these conditions persist into
adulthood they might cause
severe problems, especially
when patients tend to inflict
injuries on themselves during
the night. Furthermore, in order
to rule out nocturnal seizure
disorders, a sleep laboratory
evaluation might be warranted.

Sleep-wake rhythm
disorders

This type of sleep disturbance
is usually coupled with shift
work, especially during the
night or very frequent time
zone travel, thus leading to
the well-known symptoms

of Jet-Lag. Health complaints
of afflicted patients typically
consist of the inability to adapt
the sleep-wake rhythm of the
socially required rhythm (for ex-
ample inability to sleep during
the day in a night worker) or
symptoms of daytime fatigue/
sleepiness in businessmen
who have to travel frequently
to other time zones. Special
strategies are now available
to combat these symptoms.
These treatment approaches
include recommendations how
to structure the sleep-wake
rhythm, light exposure and
application of melatonin at the
right time.

German
Medical

aly I
ERRN |

Journal .11y

FEATURING THE BEST OF GERMAN MEDICINE

Summary

Sleep disorders are very
frequent health complaints
which might drastically impair
quality of life and may have
detrimental effects on mental
and physical health. Modern
sleep medicine has established
routine ways of diagnosing and
treating sleep disorders, which
in most cases are able to deci-
sively improve patients” health
and restore their premorbid
level of functioning.

Prof. Dr. Dieter Riemann (MD)

Prof. Dr. Mathias Berger (MD)
Center for Sleep Research and
Sleep Medicine at the

Dept. Psychiatry and Psychotherapy

Freiburg University Medical Center
dieter.riemann@uniklinik-freiburg.de
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Intensive Patients Care
in a non-hospital setting
for adults, babies and children

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

* Non-hospital intensive care for
mechanically ventilated patients

» Service possible in various countries
and regions

* Health care form in group living settings

* Intensive care for babies and children /\
In a non-hospital setting .
ProVita

AuBerklinische Intensivpflege

* Intensive care for babies and children

. . . Pro Vita
In a small-scale skilled nursing home AuRerkinische Intensivpflege
Christina Shawky-Bdhme GmbH & Co KG
* Intensive palliative care for patients Jahnstrasse 38

83278 Traunstein, Germany
Phone: +49 (0)861 209 180
L . info@pflegedienst-provita.de
Life is precious. www.pflegedienst-provita.de

In a non-hospital setting
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A Raptor is the Bird of the

Year 2007

The Kestrel

The German Nature
Conservatory Association
(NABU) and the National
Association for the Protection
of Birds (LBV) have chosen the
kestrel (falco tinnunculus) to be
the bird of the year 2007.

With a body length of

roughly 35 centimetres and a
wingspread of 75 centimetres,
the kestrel is one of the smaller
members of the family of the
peregrine falcon, which was
chosen as the very first bird

of the year in 1971. Contrary
to the peregrine falcon, which
was then threatened by
extinction, the kestrel is not

a rare bird. Nevertheless, the
stock is continuously declining.
There are about 50.000 kestrel
pairs in Germany, 350.000 in
Europe.

There are not enough
undisturbed places for the

bird to nest and to hunt. The
kestrel, a raptor, prefers to
raise its young in old church
towers. During renovations
and restorations these old
buildings, very suitable for
nesting, are often closed so

that the towers cannot be
accessed any more from the
outside. The hunting grounds
of the kestrel, wide, open
landscapes are getting more
and more monotonous — no
more hedges, trees or posts
that the bird can use as a
starting point for its hunt.

The kestrel is also a symbol
for the protection of raptors.
Pesticides and insecticides
applied in farming threaten
raptors, which actually poison
themselves when they are
making a catch.

The hovering flight is an
important characteristic of the
kestrel. Fiercely beating its
wings and spreading its tall
feathers, the kestrel “stands”
in the air and looks out for
mice, lizards and insects,
before he quickly and skilfully
dives down to catch them.
Farming methods that are in
accord and in harmony with
nature are the most important
protection measures so that
we still have the chance to
admire the kestrel and its
hovering flight for a long time.
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A Spring Flower is the
Medicinal Plant of 2007

The Violet

The “fragrant violet” (viola
odorata) is well known as one
of the first spring flowers and
as a provider of ethereal oils for
perfume production.

Only very few people now that
it also has its well-established
place in naturopathy. This

was one of the reasons for
the expert- jury of the NHV
Theophrastus to choose the
violet as the medicinal plant of
the year 2007.

Its heart-shaped leaves first
come out in the beginning of
spring and the violet blooms
as early as in March. It can
be found mainly on shady
meadows, below hedges and
at the edge of woods.

The violet has been used as a
medicinal plant ever since the
antiquity: The Greek physician
Hippokrates administered

it against headaches and
seeing dysfunctions. Later,
many famous healers also
used the plant against various
diseases: Hyronymus Bock
recommended the application

of the stems and leaves to
strengthen the heart and
against “all feverish diseases”.
The abbess Hildegard von
Bingen appreciated the violet
as a remedy against three-day-
fevers and melancholy. And
also the “herb priest” Johann
Klinzle and the “water doctor”
Sebastian Kneipp administered
the stems and leaves of the
violet — mainly against coughs.

Today the violet is mainly
administered to treat diseases
of the respiratory tract, nervous
heart and mood disorders, skin
disorders and rheumatism.

And it was the most famous
physician of the Middle Ages
who wrote: “One day of spring
without the scent of the violet
is a lost day.”

The Kestrel: © NABU, www.nabu.de
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Metropolis Region

Nuremberg
See it. Feel it. Stay.

The metropolis region Nurem-
berg is located in the heart of
Europe, in northern Bavaria.
21 cities and districts have
joined together to form this
region, which has been one of
the eleven official metropolis
regions in Germany since April
2005. A total of 3.5 million
people call this region their
home and those who were
not born here were more than
impressed and amazed when
they first got to know the
variety and diversity of this
unique region. Many of them
have stayed. And the ability to
be amazed is indeed one of
the core competencies of the

Nuremberg metropolis region.
Would you have thought that
this region is one of the
economic power centres in
Europe? Reputable global play-
ers and numerous medium-
sized enterprises make sure
that the region is internation-
ally successful in various
industries. A strong economy,
however, does not emerge
automatically. Research and
inventive thinking are the build-
ing blocks of an innovative per-
formance. Just think of the first
model globe, the x-ray techno-
logy, the computer tomography
or the MP3 player. In this res-
pect, the city of Erlangen with
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its Fraunhofer Institute, the

university and the university
clinic, is especially successful.
For centuries, innovative ideas
and ambitious research efforts
have been deeply rooted in the
metropolis region Nuremberg. 8 3eaall Jol gall JiSI o0 oS
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But the most amazing factor
about the Nuremberg metro-
polis region in spite of all its
economic power is still its high
quality of life. Unique land-
scape highlights, diversified
sports and leisure activities,
numerous festivals, various
cultural programmes as well as
a harmonious combination of
tradition and modern spirit are
typical characteristics of this
region.
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With its 500,000 inhabitants -
Nuremberg is the largest city
and the most important centre
of the region. Nuremberg is a
modern, internationally ope-
rating economic location with
an excellent infrastructure, an
international trade fair, vari-
ous cultural activities and an
eventful history. Nevertheless,
the atmosphere of the Middle
Ages as well as the Franconian
flair mark this city.

The most prominent symbol

of Nuremberg, the Kaiserburg
(emperor's castle) character- =
izes the silhouette of the city. e i i i, 8 y
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The city’s most important son i
is the painter Albrecht Ddrer. Jaalhy o olaasYl allas aal

Important Cities in the
Metropolis Region
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Today, the Albrecht Durer
House, where the world-
famous artistic genius lived and

Book liay 5o sill (i, Ll
SSLa¥1 S alal Lpuall jue

worked, is the main attraction Leas polaly zowosnd Laan, bl
of the "historic mile,” a stroll o3 o et o S
through the city which marks o e gana J..SI peas gleall

all the locations of Nurem-
berg’s historic and art historic
past. Nuremberg’s Germanic
National Museum houses the
largest collection of German
art and culture. But other
museums, such as the State
Museum of Art and Design,
the Toy Museum and the Docu-
mentation Centre, which takes
a critical look at Nuremberg's
role in the Third Reich, also
attract many visitors. Another
crowd-puller is the city’s yearly
“Christkindlesmarkt”, one of
the oldest and most famous
Christmas markets in Germany.
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Bamberg - Fascinating World
Heritage

The one-thousand-year-old
diocesan and imperial city of
Bamberg is also called “the
Franconian Rome,"” since just
like the Italian capital, it is built
on seven hills. The former
fishermen quarter in the old
city centre, lovingly called

Little Venice, also contributes
to the Italian flair. This quarter
consists of a picturesque row
of restored old houses, which
stand on wooden poles in the
river Regnitz. Unique buildings
such as the dome with the only
pope’s grave north of the Alps,
the old City Hall, the New Resi-
dence, the St. Michael’'s Mon-
astery and the castle Altenburg
characterize Bamberg'’s city
silhouette. Without losing its s
Middle Age structure, Bamberg ; L
is still mostly a baroque city.
Since it has remained mostly
unharmed by any wars, Bam-
berg forms the largest coher-




Bavarian Impressions

German
Medical

Journal JJJ j

FEATURING THE BEST OF GERMAN MEDICINE

oL ¢ Lutasy)

ent historic town ensemble in
Germany today. In 1993, the
UNESCO therefore awarded it
the title “World Heritage.”

Rothenburg ob der Tauber

- a Jewel from the Middle
Ages

Together with Nuremberg, the
picturesque town of Rothen-
burg, located high above the
valley of the river Tauber, is
probably the most famous
town of the metropolis region.
Its well preserved historic
building structures from the
Middle Ages, the many art
treasures, its eventful history
and its numerous presence in
literature and as a motive for
painters from the Romantic pe-
riod (e.g. Carl Spitzweg) make
Rothenburg one of the most
renowned artistic and cultural
locations in all of Europe. Be-
hind the mighty city wall, visi-
tors will enter into a different
world transporting them right
back into the Middle Ages. The
outstanding sights and monu-
ments include the City Hall,
which unites Gothic, Renais-
sance and Baroque elements,
the market square with the
historic festival “Meistertrunk”
("Master Draught”), the fortifi-
cation with its battlement walk,
the castle garden and most
important of all the Heilig-Blut-
Altar (altar of the holy blood)
built by famous Tilman Riemen-
schneider in the St. Jacob's
Church. In the “Christmas Vil-
lage"” by Kathe Wohlfart as well
as in the German Christmas
Museum it feels like Christmas
all year round.

Franconian lake district
The Franconian lake district,
located 20 to 30 kilometres
south-west of Nuremberg

d

-

originally owes its existence

to a water scarcity in Northern
Bavaria. Soon the artificial crea-
tion of the lakes developed into
Germany's most important con-
struction project as far as water
supply and distribution were
concerned. It was completed in
1999. Today the area with the
Brombachsee (12.7 square kilo-
metres), the Altmihlisee (4.5
square kilometres), the Roth-
see (2.2 square kilometres) and
two more small lakes offers
ideal conditions for numerous
leisure and holiday activities
such as sailing, diving, surf-
ing, hiking and cycling. Those
who prefer to have it quiet and
comfortable can swim and re-
lax on two sand beaches or on
one of the pleasure steamers.
Attractions for the visitors who
are interested in the region’s
history and culture include
many interesting monuments,
old churches and monasteries.
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Especially the Romans have
left their traces here, since the
Raetian Limes (the devil’s wall)
used to run right through this
leisure area. More evidence of
the Romans at the Upper
Germanic-Raetian Limes,
which has also been awarded
the title “World Heritage,” can
also be found in the districts
of Ansbach and WeiRenburg-
Gunzenhausen as well as in
the natural park Altmdahltal.

Franconian Switzerland,
Bayreuth and BurgstraRe
(Street of Castles)

The Franconian Switzerland

is located between Bamberg,
Bayreuth and Nuremberg. It

is said to be one of the oldest
holiday regions in Germany.

Its unique flair is marked by

its minimally structured, rural
natural landscape as well as
uncountable picturesque val-
leys with castles and ruins.
And the Franconian Switzer-
land has indeed gained its
fame within the last 200 years
as a "romantic countryside
with castles, caves and mills. A
large part of the “Burgstrafde”,
for example, which connects

a total of 60 castles on the
way between Mannheim

and Prague, runs through the
metropolis region Nuremberg.
In the Middle Ages 170 castles
were built here, 35 of which
are still inhabited today. Many
pretty half-timbered houses
characterize the picturesque
villages in the Franconian
Switzerland. The largest city of
this region is Bayreuth with its
world-famous Richard-Wagner-
opera-festival and the historic
park Eremitage.

Visitors who want to spend
more active holidays can also
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find something interesting
here. In this region climbing
has a tradition of over 100
years. By now people from all
over Europe have discovered
the Franconian Switzerland

as a climbing paradise. But
those who would rather like
to do paragliding, kayaking,
gliding and of course hiking
and biking have also come to
the right place. And those who
are culturally interested will
find multiple treasures in the
Basilica GoRweinstein, in the
Museum of Franconian Swit-
zerland in TUchersfeld or on
Castle Greifenstein in the Lein-
leitertal, just to name a few of
the attractions. Geologically
interested visitors will find a
special highlight here with the
more than 1000 caves, some
of which are open for visits.

Quality of life

It is impossible to describe
quality of life. Instead you must
see it, feel it, and live it with all
senses: The metropolis region
Nuremberg is a paradise for

all fans of authentic culinary
delights and pleasures. On
their way through the region
they will find typical traditional
sophisticated hospitality every-
where.

History and modern life, living
close to nature, yet in a central
but quiet region as well as
international and very local
cultural events — all these ele-
ments join together in a very
harmonious way to mark the
unique quality of life in the me-
tropolis region of Nuremberg.
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The Zugspitze

Area on a Glacier

Those who would like to enjoy
the winter season with its win-
ter wonderland in Bavaria, will
find perfect conditions in the
region around the Zugspitze,
Germany's highest mountain:
ideal slopes and a network

of cross-country ski runs and
hiking trails, which expands
around the towns of Garmisch-
Partenkirchen and Grainau. The
mountain railways and ski-lifts
bring visitors up to the
"Classic” skiing area with the
peaks Alpspitze, Kreuzeck,
Hausberg and Wank as well as
up to Germany's only glacier
skiing area, the Zugspitze.

Up on the Zugspitze skiing is
pure excitement. About 2,700
metres above sea level, the
sun always shines above the
clouds and you can overlook
everything from the German
and Austrian Alps as far as
Italy and Switzerland. Ski runs
for all levels of difficulty and
untouched deep powder snow
slopes make this region so
attractive. A more contempla-
tive and quiet way to enjoy the
beauty of the winter scenery
and the snow-covered moun-
tains is a guided snow shoe
tour.

Every December 17 igloos are
put up on the Zugspitze. It's
the third season already for
the igloo village to welcome its
guests. Spending the night in
one of these snow houses is

a real adventure — but a cosy

3

one. Sunrise up here is a very
special experience — and a little
later the guests of the ice-
village are the first skiers on
the slopes.

Garmisch-Partenkirchen

- top level winter sports
Good clean air and a phantastic
location at the bottom of the
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Zugspitze — Garmisch-Parten-
kirchen is one of the premium-
class health resorts in
Germany. Regular checks
confirm the high quality of the
healthy climate there.

The geographic location of the
winter sports resort is unique.
Embedded in an impressive
scenery of the snow-covered
peaks of the Werdenfelser
mountain region and the
mighty rock faces of the Zug-
spitze the town is located right
below two top quality skiing
areas, the "Classic"” skiing area
and the Zugspitzplatt.

Ever since the IV Olympic Win-
ter Games in 1936 Garmisch-
Partenkirchen plays in the
upper league of winter sport
resorts. Top athletes meet here
every year for the annual alpine
ski world cup races as well

as the famous ski jumping on
New Years Day. Thousands of
spectators come to the winter
sports metropolis to witness
these major sporting events.
But Garmisch-Partenkirchen is
not only popular with winter
sport fans. Those who are
seeking relaxation will also find
a variety of entertainment and
spa options.

The village of Grainau

right below the Zugspitze
is one of the most beautiful
places in the Baravian Alps
Grainau, which can look back

on a history of almost 700
years, is one of the most
romantic locations in the Bava-
rian Alps. The village below
the Zugspitze is surrounded
by lush meadows and behind
them the mighty peaks of

the Wetterstein mountains,
Zugspitze, Waxensteine and
Alpspitze, rise high up into
the sky. The crystal clear lake
Eibsee located 1,000 metres
above sea level as well as the
lake Badersee make the pictu-
resque atmosphere perfect.

In Grainau visitors will find
peace and quiet in untouched
intact natural surroundings as
well as a variety of sportive and
entertainment options.

In winter Grainau is popular
with downhill and cross-coun-
try skiers as well as snow-
boarders. A sleigh ride through
the snow-covered mountain
scenery or a speedy ride down
the toboggan run is great fun
for adults and children equally.

Grainau has managed to main-
tain its original charm. The rural
life with all its traditions still
marks and shapes the course
of the year even today.
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