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Editor's Note

Dear Reader,

The ambition of the German
Medical Journal is to accelerate
the distribution of medical
progress, contribute to the
development of optimal
medical care in the world

as well as to seriously and
independently emphasize

the high standard of German
medicine.

The articles in the journal

come from in their particular
field leading professors

and specialists, who have a
dominant impact on the profile
of their clinics and contribute
to the medical reputation of our
country by their outstanding
achievements.

German Medical Journal

has become a worldwide
renowned medicine journal

by using this concept.

Being published in Arabic and
English as well it can thus be
read almost everywhere in the
world.

As eBook and PDF for
download, the journal reaches
a highly interested international
readership and a distribution
that would be impossible using
conventional print media.
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German Medical Journal
- the next steps

Encouraged by the
overwhelming success of
the Arabic-English edition,
we are working on publishing
the German Medical Journal
in further important world
languages - at first in Russian
and in Spanish - and this also
with English as the reference
language.

Such as in the Arabic-speaking
area, medical communication
both in the Russian-speaking
countries and in North, Middle
and South America and of
course in Spain can build
important bridges.

Enjoy your
German Medical Journal!

Professor Dr. Hans Fritz
Editorial Board
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KLOSTER
GRAFSCHAFT

The hospital Kloster Grafschaft (Grafschaft
Abbey) is a special hospital of maximum care for
pulmonary and bronchial medicine, respiratory
medicine, sleep medicine and allergology. Our
extensive technical and personnel equipment on
university level allows for this comprehensive
diagnostics. In addition, the hospital exhibits two

state-of-the-art intensive care units with a total of
14 beds.

Weaning centre

One main focus of the hospital is the weaning of
long-term respirated patients from the respirator.
About 200 patients from intensive care units

in whole Germany and partially in European
countries are admitted to us usually via
helicopter. Our hospital is thus the largest and
most successful weaning centre in Germany.

Pneumology

In the field of general pneumology, diseases such
as bronchial asthma, chronic bronchitis, pulmo-
nary emphysema, pulmonary fibrosis of varying
causation, collagenosis with pulmonary involve-
ment, sarcoidosis, bronchial carcinomas, pleural
mesothelioma, tuberculosis and pneumonia are
diagnosed and treated.
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Sleep medicine

The department of sleep medicine specialises
in the diagnosis and treatment of sleep-related
nightly respiratory disturbances and over-
strained respiratory muscular system of varying
causation by means of different non-invasive
respiratory methods.

Early rehabilitation

A further main focus is the department for early
rehabilitation. Long-term respirated patients are
rehabilitated here by means of extensive medical
treatment, physical therapy, remedial gymnastics
and partially speech therapy to an extent that
most of them are able to live in their domestic
environment again without any help after they
have been discharged.

Occupational pulmonary diseases

A department for occupational pulmonary
diseases is also integrated in the hospital. This
includes the diagnosis and treatment of silicosis,
asbestosis and asbestos-related tumour diseases
of the lungs and the costal pleura (pleural
mesothelioma), chemical-irritant bronchial
asthma and chronic bronchitis. This department
also contains an extremely efficient medical
rehabilitation division.
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Allergology

Finally, the hospital has its own allergological
department. Allergic asthma, allergic rhinitis,
allergic rhinosinusitis, neurodermatitis, eczema,
allergic exanthema, urticaria, angioneurotic
oedema, contact allergy, intolerance to drugs,
drug hypersensitivity, nutritional allergy, insect
poison allergy, irritable bowel syndrome and
chronic diarrhoea are diagnosed and treated
here.

The special hospital Kloster Grafschaft is located
in beautiful surroundings in the midst of Schmal-
lenberg in the Sauerland. The rambling, calm
and well-kept park of the hospital contributes

to your recovery, in addition to the high-quality
medical care and treatment.
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Neurosurgical Therapy

Dr. Bernhard R. Fischer (MD)
Dr. S. Palkovic (MD)
Dr. M. Holling (MD)
Prof. Dr. H. Wassmann (MD)

Epidemiology and
Pathophysiology

Stroke is one of the leading
causes for death, not only in
western countries but also in
the developing countries'.
The item “stroke” only de-
scribes a symptom of sudden
loss of neurological function
but not a disease per se.
Approximately 80% of all
strokes are ischemic brain at-
tacks of different origin, about
15% of the patients suffer
from a primary intracerebral
haemorrhage and the other 5%
sustain a subarachnoid hemor-
rhage.

The ischemic brain attack in
most patients occurs due to an
atherothrombotic disease of
extracranial or major intracranial
brain supplying vessels (about
50%), followed by intracranial
microvessel disease (about
25%) and embolic events with
cardiac origin (about 20%).
Risk factors as smoking, arte-
rial hypertension, metabolic
syndrome, women with oral
contraceptives etc. have been
found to be responsible for the
development of atheromatous
plagues and the emanating
stroke.

Symptoms
According to the occurrence,

severity and persistence of
neurological symptoms
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4 states of carotid stenosis are
known.

State 1 describes an asymp-
tomatic carotid stenosis,
revealed by ultrasound Doppler
sonography or auscultation.

In state 2 patients suffer from
transient ischemic events
(TIA's), neurological deficits re-
gressing completely within 24
hours or within a few days. The
latter ones are called prolonged
reversible ischemic neurologi-
cal deficit (PRIND).

Apparent neurological defi-

cits with changing severity

are characteristic for state 3,
whereas state 4 the situation
after manifestation of neurolo-
gical deficits of variable sever-
ity implies.

Symptoms occur due to locali-
zation of the ischemic event,
for example as transient or per-
manent loss of visual functions
and/or hemiparesis in the same
way. Furthermore dysarthria or
aphasia can occur as the initial
or only symptoms.

Diagnosis

Basically the auscultation of
the carotid artery can give a
first advice, due to the typical,
high frequency stenosal mur-
mur, where to find the stenosis
and an idea of its severity.
More precise information can
be revealed by ultrasound
Doppler sonography and about
structure and surface of the
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Fig. 1: Intraoperative view with the
patient in supine position. Technical
equipment (EEG, TCD, microscope)
and medical precaution (general an-
aesthesia, heparin) to reduce the risk
of intraoperative ischemic event.

plague by duplex-sonography.
Useful for the exact localisation
and objective measurement of
the grade of stenosis are mag-
netic resonance angiography
(MR-A) or computed tomogra-
phy angiography (CT-A).

To reveal not only the exten-
sion of the stenosis but also a
possible intracerebral collater-
alization a dynamic examination
as the digital subtraction an-
giography (DSA) is necessary.
The latter imaging technique
contains a risk for a permanent
neurological deficit of about
0.3%.

Therapy

In patients with asymptomatic
carotid stenosis best conserva-
tive treatment can reduce the
annually risk for ischemic brain
injuries from 5% to0 2%.

To reduce the risk of manifes-
tation of neurological deficits,
especially in patients belonging
to state 2-3, an interventional
therapy is necessary.

On the one hand by open
surgery, the so called “carotid
endarterectomy (CEA)”, or on
the other hand by “percutane-
ous stenting”.

continuous
EEG

e
—

general anaesthesia

continuous TCD

.1.-
> d’_

continuous heparin

Two great multicenter studies
revealed that CEA as open sur-
gery procedure has its signifi-
cant beneficial in patients with
symptomatic carotid stenosis
by perioperative morbidity and
mortality and an uneventful
long term follow-up, compared
with best medical treatment’ 3.
Additionally endovascular stent-
ing procedure has become
more and more available, but
until now CEA, even in regard
to long term follow-up observa-
tions, seems to be more effec-
tive and the outcome.

Surgery

The first carotid desoblitera-
tion was performed more than
50 years ago by de Bakey and
published in 1954 by Eastcott®.
Since that time the kind of
how to do the endarterectomy
was modified in some aspects,
but principally it is performed
today like more than 50 years
ago. The patients lay supine
with the head turned to the
contra-lateral side and reflected
for about 15°. All patients get
continuous electroencephalog-
raphy (EEG) to reveal possible
intra-operative ischemic events
and additionally continuous
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Neurosurgical Therapy

Fig. 2: Intraoperative view showing
the dissected common, internal and
external carotid artery. Clamps were
applied before opening the artery.

transcranial ultrasound Doppler
sonography (TCD) of the
ipsilateral medial cerebral
artery (Fig. 1)?8. Skin incision

is performed at and parallel to
the medial edge of the ster-
nocleidomastoid muscle of
about 5 cm. The carotid artery
can be palpated behind the
muscle. The vessel has to be
prepared and released out of
the surrounding tissue. One
has to beware to damage the
recurrent and/or the glossopha-
ryngeal nerve. The carotid
artery must be dissolved from
the tissue that the proximal as
well as the distal ends are free
from atheromatous plaques.
As next step the communicat-
ing carotid artery (CCA), the
external (ECA) and finally the
internal carotid artery (ICA)

are clamped (Fig. 2) for about
3 min under EEG and TCD
control. If no ischemic event
occurred within this time,
clamps were dissolved and
barbiturate application started
until “burst suppression” in
EEG appears. An incision is
performed from the ICA up to
the CCA and the vessel wall
fixated with filament to keep
the vessel open. The atherom-
atous plaque is removed using
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a blunt dissector (Fig.3). It is
essential to keep the intima
uninjured. Even small pieces of
atheromatous deposits should
be removed carefully, due to
the fact that residual accretions
are the basis for new plaques.
For irrigation of the vessel
lumen heparin solution is used.
The forceps were opened one
after the other for irrigation of
plague debris and to prove the
reflux out of the ICA. At the
end and after another closure
of the forceps vascular suture
is performed with a 6-0-prolene
filament.

After closure of the arterial wall
and opening of the clamps,
micro-doppler (16 MHz) is used
to reveal the increased flow,
especially of the ICA. Postop-
erative DSA is only necessary
if an early restenosis is sus-
pected.

Additionally all patients got
heparin to reach a partial
thromboplastin time between
40 and 50 sec. Heparin infusion
started just before surgery and
is continued until the 5" day
after surgery. To prevent fur-
ther ischemic events acetylsali-
cylic acid or clopidogrel should
be administered lifelong.

In the first time after surgery,
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Neurosurgical Therapy

patient’s neurological func-
tion should be controlled after
6 weeks, 3 and 6 month and
after 1 year (Fig. 4).
Additionally ultrasound Doppler
examinations at this particular
time can reveal possible res-
tenosis, which may occur in
about 10 to 15% within the
first two years after surgery.
Only in 2 to 3% of these pa-
tients clinical symptoms occur.

Modification in Surgical
Procedure

The best possibility to reveal
occurrence of intraoperative
ischemia is surgery in wake
patients, so CEA sometimes

is performed under local or
regional anaesthesia. Until now
no difference could be docu-
mented, that CEA under local
anaesthesia reduces intraop-
erative ischemic events'#?',

Additionally it seems to be
more comfortable for the pa-
tient as well as for the surgeon
to perform CEA in general
anaesthesia.

In some patients with insuf-
ficient cerebrovascular reserve
capacity (CVR) it is necessary
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Fig. 3: Intraoperative view after opening the artery. The lumen is nearly com-
pletely occluded by the atheromatous plaque (ITA: inferior thyroid artery).
The specimen consists out of outer solid and inner smooth elements.

Loyl Glpdall Zaad o

el il id way Laalyall Llandl JUA Hlaiall yelay oY J<aI

oleall il (e Tiall callss (ITA il 550l L) Laseandl Lagaall, Lilis

to use a shunting tube during
the clamp period to prevent an
intraoperative ischemic event.
This shunt, inserted proximal
the clamp on the CCA and
distal the clamp on the ICA,

is used by some surgeons in
every CEA procedure.

We use the shunt only in
patients, in whom changes in
EEG or TCD during the tempo-
rary clamp period occur, as a
sign of insufficient collateraliza-
tion.

Some surgeons use patches

in CEA to reduce the rate of
restenosis in comparison to pri-
mary closure*?’. This technique
involves the risk of pseudo-an-
eurysm development as well
as intravascular turbulence,
sometimes superimposed with
infections, latter one occurs as
twice as often as after primary
closure®.

In patients with patch closure
and restenosis, re-operation is
sometimes technically much
more difficult, due to changes
of patch material’.

Surgery is only beneficial for
the patient if the perioperative
morbidity rate is lower than 3%
and mortality rate lower than
1%.
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Fig. 4: Digital subtraction angiogra-
phy (DSA) demonstrating the nearly
occluded ICA (arrow, A) and the good
result with normal vessel diameter
(arrow, B) after surgery.

Own Results

In a retrospect study we ana-
lyse the clinical course of about
220 patients with CEA proce-
dure. In 5% (n = 12) of these
patients perioperative new
neurological deficits occur, in
three of them due to re-throm-
bosis. These patients were re-
operated on emergently. In two
of them the deficits declined
completely within two days, in
the third within two weeks.

A persistent neurological deficit
occurs only in 2.8% of all
CEAs, the mortality was 0%.

Extracranial- Intracranial
Bypass Surgery

In some patients with recurrent
symptoms of cerebrovascular
insufficiency neuroimaging
diagnostics reveals occlu-

sion of the internal carotid
artery and a reduced CVR,
revealed by different techni-
cal modalities of cerebral CT,
or MRI or by positron emis-
sion tomography (PET). In this
group of patients, even when
symptoms occur in spite of
best medical treatment, surgi-
cal revascularization with an
extracranial-intracranial (EC-IC)
bypass can prevent recurrent
ischemic attacks. Donaghy and
Yasargil performed and de-
scribed the technique, indica-
tions and first clinical results in
the late 60°s®2. In the following

years bypass revascularization
became worldwide accepted,
due to good clinical results, un-
til 1985. At that time the EC/IC
Bypass Study Group published
data showing in general no
benefit for the bypass patients,
due to an increased peri-opera-
tive morbidity and mortality?.

A critical analysis of the study
showed that not only patients
with atherosclerotic carotid
disease were included but also
patients with carotid occlusion
without impaired CVR.

According to the data of the
EC/IC bypass study, frequency
of this revascularization proce-
dure decreased dramatically.
Actually only a few indications
are generally accepted, e.g
patients with proven symp-
tomatic insufficient CVR or
moyamoya disease, treat-
ment of complex and/or giant
aneurysms and in skull base
tumours embedding intracra-
nial vessels. Furthermore we
recommended EC-IC bypass
surgery for patients with recur-
rent ischemic brain attacks due
to ICA occlusion and insuffi-
cient cerebral reserve capacity.
Latter one has to be revealed
with modern functional tests.
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Fig. b: Schema of bypass anastomosis: Donor and recipient artery are dissected and the distal part of donor artery is cut off after being temporary clamped.
After occlusion of the recipient artery proximal and distal of the intended anastomosis, the artery is incised (A). The anastomosis started with sutures at the
edges of incision, followed by singular sutures around circumference of incision (B). Finally, both arteries will be opened (modified from Mohit et al. 15).

In most of the patients in
whom EC-IC bypass is indi-
cated, a direct end-to-side
connection between a major
branch of the superficial tem-
poral artery (STA) and a cortical
or intra-sylvian branch of the
middal cerebral artery (MCA) is
performed.

Adequate donor and recipient
vessels should be revealed by
selective DSA of carotid and/or
vertebral vascular territory
before surgery.

Technique of the “Standard”
STA-MCA EC-IC Bypass

First the donor vessel (STA)

is dissected out of the sub-
cutaneous tissue above the
ear. A temporal craniotomy of
about 3-4 cm in diameter is
performed, depending on the
length of the dissected STA
and a appropriated cortical or
intra-sylvian branch of MCA
with a diameter more than

1 mm is identified and dis-
sected’. The recipient vessel is
temporary occluded with arte-

rial clamps proximal and distal
of the planned connection and
opened by a small incision.
After the donor vessel, i.e. STA
is being temporary clamped
and cut off in its distal por-
tion, microsurgical end-to-side
connection between the free
end of donor vessel and the
recipient branch of MCA is
completed with single sutures
(10-0 monofilament nylon),
beginning at the edges of the
longitudinal incision of recipient
cortical artery (Fig. 5). Tempo-
rary clamps are opened and the
EC-IC blood flow is controlled
by micro-ultrasound probes

(16 MHz).

A postoperative facultative per-
formed DSA revealed a gener-
ally known good patency with
a mean blood flow of 25-50
ml/min in more than 90%2*. If
an anastomosis between major
vessels for a higher blood flow
is necessary, either venous, or
arterial or synthetic grafts can
be interpolated’s.

In cases with bypass surgery
between major vessels tempo-
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rary clamping is risky for intra-
operative regional ischemic
brain damage.

Modification in Surgical
Procedure

Aim of the excimer-laser as-
sisted non-occlusive anastomo-
sis (ELANA) technique is the
risk reduction for intra-opera-
tive brain ischemia?®.

In summary, a venous or arte-
rial graft is sutured on the do-
nor and the recipient vessel in
end-to-side technique, without
opening the recipient cortical
vessel and as possible the do-
nor vessel too. With the laser,
inserted in the graft through a
sideways opening, the con-
necting area between graft
and donor as well as graft and
recipient vessel is perforated
and the blood streams through
the anastomosis.

Therefore the temporary oc-
clusion of the donor as well

as the recipient artery is not
necessary. Especially in high
flow bypasses, with a blood
volume up to 180 ml/min, and
if branches of distal CA or of
MCA are used as recipient ves-
sel, the risk of intraoperative
territorial brain ischemia can be
minimized, without diminish-
ing the beneficial effect of the
surgical procedure.

In the same way as described
before EC-IC bypasses can
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Fig. 6: Digital subtraction angiography in a patient with pseudo occluded ICA

showing string like restfilling (arrow)

be performed with arteries of
the posterior circulation. The
indications for EC-IC or IC-IC
bypass procedures involving
the posterior cerebral circula-
tion are more or less the same
as in the anterior circulation
(e.g. symptomatic stenotic or
steno-occlusive disease, aneu-
rysms, tumours)'s,

Surgery in Pseudo-Occluded
ICA

It should be stressed here that
in patients with ICA pseudo-
occlusion CEA but no EC-IC
bypass surgery is indicated.

In the last years we performed
surgery in 780 patients admit-
ted with symptomatic ICA
stenosis for CEA. In 53 of them
EC-IC bypass was intended
due a suspected ICA occlusion.
Preoperative the CVR was
tested in these patients, reveal-
ing “only"” a reduced but not
critically diminished.
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Fig. 7: Cranial computed tomography
revealing brain infarction of the right
MCA territory (A) before and (B) after
decompressive craniectomy and
duraplasty. The oedematous tissue
herniates into the bone flap defect.
The midline shift was completely
regressive due to a sufficient decom-
pression.

The diagnosis of a ICA pseu-
do-occlusion was revealed
especially by DSA document-
ing “string like" residual fillings
and others™ (Fig. 6). A reopen-
ing of the pseudo-occluded ICA
by CEA procedure was pos-
sible in more than 75% of the
patients.

Surgery in Acute Ischemic
Stroke

In patients with acute ischemic
stroke the efficacy of emer-
gency CEA or EC-IC bypass
surgery is not yet complete
acknowledged. If this kind of
surgery is performed within
the first six hours after onset of
symptoms, patients had a good
chance to benefit from this
procedure??.

CEA as emergency surgical
revascularisation procedures
was enlisted as “uncertain
indication” in the guidelines for
CEA from the American Heart
Association'8, but with further
development of the micro-
surgical technique this could
become more common.

There is the same insufficient
statement in regard to acute
EC-IC bypass and its modalities
because of the lack of re-
ports’.

Summary and Conclusion

Cerebrovascular diseases actu-
ally represent one of the most

frequent causes of death in
developed and more and more
in developing countries. Mostly
stroke is caused by stenosis of
the carotid artery or its intracra-
nial branches.

The CEA performed since
more than 50 years is one of
the surgical procedures with
the highest level of evidence.
Its benefit, compared with opti-
cal medical treatment and with
stenting procedures, depends
on sufficient neuroimaging
technique (CT-, MR-A or DSA),
right indication, careful intra-
and perioperative management
(EEG, TCD) and the skills and
experience of the surgeon and
his team. The same is essential
for EC-IC bypass surgery'®8
Summarized is this in the title
of the publication from Rajam-
ani and Chaturvedi?®, published
in the journal Current Drug Tar-
gets: “Prevention of Ischemic
Stroke: Surgery”.

Therefore surgical revasculari-
zation (CEA as well as EC-IC
bypass surgery) is safe and ef-
fective in the treatment of cer-
ebrovascular diseases should
be performed in neurovascular
centres only.
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Decompressive Craniectomy
in Malignant Brain Infarction

Some patients suffer from a
space-occupying brain edema
due to an ICA or MCA oc-
clusion with a mortality rate

up to 80%. Even with best
medical treatment prevention
and effective therapy of the
“malignant brain edema” is not
possible. Recently published
data from different randomised
controlled trials revealed that
early decompressive craniec-
tomy, e.g. within 48 hours after
infarction, reduces mortality
and improves the neurological
outcome?® significantly.

For effective decompression

a bone flap with a diameter of
about 12 cm should be re-
moved? and the dura opened
to give the brain place for
swelling (Fig. 7).
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Figure 3: Cross linking of the cornea

Figure 2: topographic image of a keratoconus
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Corneal Cross Linking
In Patients with
Keratoconus and
latrogenic Keratectasia

after Lasik

In keratoconus a progressive
thinning and conical protrusion
of the cornea occurs (Fig. 1).

In the beginning of the disease
often one eye is affected; how-
ever, mostly both eyes develop
the typical irregular astigma-
tism. The disease may have

a continuously or batch wise
progression and has a morbid-
ity of approximately 1:2000.
Men are effected twice often
than women. The disease usu-
ally starts between the age 15
and 30, but it may also become
obvious earlier or very rarely in
the age of 40 to 50. Although
the disease “keratoconus” has
been known for more than 200
years, the origin is still un-
known. There are an increased
number of affected patients
within one family, so that a ge-
netic component is discussed.
A special form of keratoconus
is the iatrogenic keratectasia
after excimer laser correction
of ametropia (especially after
LASIK). Few weeks to years
after successful LASIK surgery
a progressive protrusion and
development of irregular astig-
matism appears. The course of

the disease is normally much
faster than in conventional
keratoconus patients.

The patients complain about
loss of vision due to increased
myopia and irregular astigma-
tism. In the early stage of the
disease, the clinical examina-
tion is uneventful; however,
the diagnosis can already be
made at an early stage of the
disease with corneal topogra-
phy (Fig. 2). In the early stage
of the disease, the vision can
be corrected with eye glasses
or contact lenses; during the
progression of the disease,
only with rigid contact lenses
a satisfying visual acuity could
be achieved. If the fitting of the
contact lenses is not feasible
any more, due to the protru-
sion of the cornea, corneal
transplantation may have to be
carried out.

Weakening of the collagen
fibers (supporting structure, im-
portant for the stability) in the
cornea is one reason of the dis-
ease. With a new surgery the
corneal collagen cross linking,
these collagen fibers are cross

Fig. 1: conical protrusion of the
cornea
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Ophthalmology

linked so that the stability of
the cornea is increased (Fig. 3).
As a result, the progression of
the disease is stopped. During
the surgery, the central surface
of the cornea (the epithelium)
is removed and riboflavin eye
drops (vitamin B 2) are applied
to the corneal surface. The
riboflavin eye drops penetrate
the whole cornea and accu-
mulate. Finally, the cornea is
irradiated with UV-light for half
an hour. Due to the combina-
tion of the riboflavin and the
UV-light the cornea is stiffened
(cross linked). The primary goal
of this treatment is, however,
to stop the progression of the
disease; thus, the existing
ametropia has to be corrected
with eye glasses or contact
lenses after surgery. Up to now
we have carried out over 300
cross linking surgeries.

In these patients the pro-
gression of the disease was
stopped in all patients. This

is especially impressive in
patients with keratectasia after
LASIK. In these cases, the
preoperatively rapid progres-
sion of the disease has been
stopped. In some patients,
even a visual improvement
could be achieved. Many of
the patients with contact lens
intolerance prior surgery could
wear contact lenses again.

Taken together, it can be stated
that collagen cross linking is
an elegant method to stop the
progression of keratoconus or
iatrogenic keratectasia. This
method is, however, especially
effective at an early stage of
the disease, as in this case
stabilization can be achieved
with a good visual acuity, so
that possible additional visual
aids are not required.
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Corneal Cross Linking

1. removal of the corneal epithelium
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Radiotherapy

Fig. 1: Head and Neck Cancer,

Dose > 27 Gray. (Lower dose in blue,
higher dose in red) with dose sparing
to parotid glands

Radiotherapy -
High Precision

Techniques for
Oncologic Patients

Radiotherapy and radioonco-
logy are one mainstay of
tumour therapy. Depending on
stage, localization and histology
of tumours as well as age,
comorbidities and condition

of patients a variety of irradia-
tion doses and techniques are
required. Therefore a highly
qualified team of physicians,
physicists, biologists and radi-
ographers is mapping out the
best strategy for each individu-
al patient using interdisciplinary
approaches.

The irradiation is delivered
mostly by linear accelerators
with daily fractions in a time
period of 5 to 6 weeks but
some concepts may need only

few fractions with high doses.
The following text is describing
different areas of application
emphasizing high precision
techniques.

Intensity Modulated Radio-
therapy (IMRT)

A well known problem in
radiotherapy is the balancing
act between adequate tumour
dose and dose sparing to or-
gans at risk and normal tissue.
For instance curing head and
neck cancers requires doses
up to 72 Gray but the parotid
glands are to be limited to a
mean dose of 27 Gray.

At further example Ewing
sarcoma localized to the pelvic
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Fig. 2a: one Tumour Area of Ewing
Sarcoma of the Pelvis,
Dose > 57.0 Gy

il Lo sl ey Ao 1Y 5y puall
(slog OV Lo SiSIde ja apall B

B sl Lo sS L Al Jlios gl
M gl psall b i
Ay e 10 e de
8yl sLas Y dayall eyl
JSLaall o3a Ja (S sl £0

Tae Lzl Latladl Jlaninly
el LS AL Ao il
Tallaall SV YA IS 3

LUK e saataall Lelatll
ooladl paaad da g Jlariuly

X 8 seall b aaliy LS aliadl

necessitates doses up to 65
Gray by critical dose of 45 Gray
to the small bowel.

These problems can be solved
by using intensity modulated
radiotherapy as shown in

Fig. 1, 2a and b.

Intensity modulated radio-
therapy is caused by beam
modulation of different beams
as shown in Fig. 3.

Stereotactic Radiotherapy,
Radiosurgery

; dal yadl daeladll dadlaall
Brain metastases, small lung Qe 3

tumours or liver metastases dae Lol
can be treated by stereotactic Gl alyol das ol ¥ LansY)
rad?othe.rafp.)y. ;'hereforg The Fig. 2b: Ewing Sarcoma of the Pelvis, Dose > 57.0 Gy. The dose can be Lot YEBYI gl 8 juiall
atient is fixed in specia - i : ; .
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A possible moving of target
caused by breathing is taken
into account by using PET/CT
with listmode. Irradiation is de-
livered in 1 to 5 fractions with
single doses of 7 to 20 Gray
with dose prescription to the
100 % (intracranial stereotactic
radiotherapy) or 65 % isodose.
Fig. 5 demonstrates CT of a
patient suffered from lung
cancer and treated by SBRT
(Stereotactic body radiothera-
py).

A further application of SBRT
is treatment of liver tumours or

e yall endy ellyl radiotherapy
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Fig. 4: Fixation of Patients for Stereotactic Radiotherapy Stereotactic Radiotherapy daclaidl dallaall oo jall ciyis € 5, gual)
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Fig. 6: Klatskin Tumour before (left) and 12 Weeks (right) after SBRT Fig. 7: Re-Irradiation with optimal sparing of myelon
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metastases. The steep dose
gradient causes optimal spar-
ing of myelon as the organ at
risk as shown in Fig. 7.

The dose distribution can be
achieved as a result of 13
beams (Fig. 8).

Intraoperative Radiotherapy
(IORT)

In special cases intraoperative
irradiation can be delivered. For
instance, a tumour adherent to
big vessels or infiltrating mus-
cles and bones often can’t be
resected totally, and improved
local control can be achieved
by adding radiotherapy.
Furthermore in case of breast
cancer an intraoperative boost
improves local control with
excellent cosmetic results.
Patients receiving IORT get
one high dose individualized to
their tumour location. Irradia-
tion is delivered by electrons
with special tubes. IORT in
case of breast cancer is shown
in Fig. 9.

Image Guided Radiotherapy
(IGRT)

Best planning and fixation
couldn’t avoid tumour motion
caused by breathing or differ-
ent filling of bladder or rectum.
Special protocols (like a drink-
ing protocol) can minimize but
not eliminate this problem.

A new technique called image
guided radiotherapy allows

kV, MV or ultrasound imaging

FEATURING THE BEST OF GERMAN MEDICINE

Fig. 8: Irradiation Fields in Case of Re-Irradiation Bone Metastasis by SBRT
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Special Tube

Fig. 9: Intraoperative Electron Boost for Breast Cancer
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just before irradiation (Fig. 10).
The planned radiation fields
can be placed exactly to the
daily location of the tumour
with consecutive reduction of
margins for tumour motion and
sparing normal tissue.

For instance, IGRT in combi-
nation with IMRT is used in
prostate cancer to deliver high
doses to the prostate by spar-
ing rectum wall.

Low Dose Rate and High
Dose Rate Brachytherapy
Prostate cancer can be

cured by radiotherapy with
techniques such as IMRT or
brachytherapy. Choosing the
favourable technique depends
on tumour stage as well as
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comorbidities and condition of
patients. Brachytherapy can
be applied as low dose rate
brachytherapy (LDR) by using
125 lod permanent seeds or
high dose rate brachytherapy
with an interstitial boost
delivered by 192 Iridium. In
the latter case HDR combines
as dose escalation to external
irradiation.

Palliative Care

Irradiation is used in curative
as well as in palliative treat-
ment protocols. It's easy to
deliver for reduction of pain

in case of bone metastases,
neurological symptoms in case
of brain metastases or dysp-
nea caused by superior vena
cava syndrome. Furthermore
radiotherapy, especially in com-
bination of external irradiation
with brachytherapy, is a good
treatment option for dysphagia
caused by esophageal cancers.
Fig. 12 shows application of
brachytherapy in case of a
patient with advanced esopha-
geal cancer.

Fig. 10: Daily Localization of Prostate, Bladder and Rectum by Ultrasound,
befor‘e (left) and after (right) replacement; arrows mark on rectum wall
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Fig. 11: Application of LDR (left) and HDpR (right) Brachytherapy
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Fig. 12: Brachytherapy for
esophageal cancer
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Heart Surgery

Failure

Chronic end-stage heart failure
is becoming the most impor-
tant disease in the developed
countries and will occupy the
largest amount of resources in
cardiology and heart surgery in
the coming years. When more
and more patients survive
originally life-threatening acute
heart diseases such as myocar-
dial infarction or acute myocar-
ditis, many of these patients
will later develop chronic heart
failure and will require solu-
tions both from conservative
medication-based medicine
and from surgery. It is estimat-
ed that by the year 2030

10 million inhabitants will suf-
fer from chronic heart failure in
the United States of America.
In Germany, with a population
of 82 million, approximately
100 000 patients die every
year from acute heart failure
and between 200 000 and

300 000 die with chronic heart
failure. Heart transplantation,
which has become the most
promising treatment modality
for otherwise untreatable heart
failure, cannot cope with these
numbers. For instance, in
Germany 382 patients under-
went heart transplantation in
2008. Thus it has become of
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Surgical Options
for Treatment of
End-Stage Heart

eminent importance to develop
organ-preserving operations

to restore sufficient cardiac
capacity and to combat heart
failure by the implantation of
artificial heart pumps. At the
German Heart Institute Berlin
during the past 23 years

61 668 open-heart operations
have been performed (by the
end of 2008); among these
were 1628 heart transplanta-
tions, 96 combined heart and
lung transplantations and 1326
implantations of ventricular
assist devices or total artifi-
cial hearts. Likewise, in the
pediatric population there were
8578 operations in children
and in patients with congenital
heart disease and among these
156 heart transplants and 105
implantations of ventricular
assist devices. However, all
other, mostly organ-preserving,
techniques have been applied
in the end-stage heart failure
patient group, such as coronary
bypass operation, mitral valve
repair, ventricular aneurysmec-
tomy, stem-cell implantation
and the techniques of external
cardiac support. However, it
should be kept in mind that
these organ-preserving con-

ventional operations are mostly
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Heart Surgery

Fig. 1: The Berlin Heart Incor implant-
able left ventricular assist device,

a turbine-type axial flow rotational
system

successful when the patient is
still in New York Heart Asso-
ciation class Il or lll-IV. Heart
transplantation is preferable in
class IV heart failure but less
successful in patients under
inotropic support, and in the
very sick patients with progres-
sive cardiogenic shock only the
implantation of assist devices
or the total artificial heart can
succeed.

Heart Transplantation

Heart transplantation is one of
the most exciting and success-
ful progress steps that were
made in the 20th century. By
now 74 267 heart transplanta-
tions have been performed
worldwide according to the
2008 registry of the Interna-
tional Society of Heart and
Lung Transplantation. Results
are, considering the natural his-
tory of patients with advanced
heart failure, very successful,
with actuarial survival of

10 years (1-year survival 81%,
b-year survival 68%, 10-year
survival 50%, 15-year survival
33%, 20-year survival 19%).

In our own experience, we
have 108 patients who have
lived longer than 20 years after
heart transplantation; the long-
est living patient of my own
experience has now survived
for 25 years after transplanta-
tion, 151 patients have lived
longer than 15 years and 487
longer than 10 years.
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Heart Surgery

The quality of life of these pa-
tients is surprisingly good and
many of them return to work
full-time or are able to attend
school.

Orthotopic heart transplanta-
tion, now mostly performed
with bicaval anastomosis, is
well established in terms of in-
dications and contraindications,
organ harvesting, perioperative
handling and life-long postop-
erative care. The latter focuses
on the early detection of acute
rejection, either cellular or
humoral, by myocardial biopsy,
echocardiography and tele-
metric surveillance by IMEG
(intramyocardial electrogram)
as recorded and transmitted on
a day-by-day basis, a technique
that has been developed in our
department and that has been
shown to be the most reliable
parameter of early rejection
detection. Also, immunosup-
pression, which patients still
have to undergo on a life-long
basis, has been further modi-
fied and new immunosuppres-
sive drugs have been intro-
duced. This helps to avoid the
threat of chronic organ failure,
such as renal incompetence,
which has been widely seen in
patients under cyclosporine A
treatment as this has been the
standard concept worldwide.
Quality of life as measured by
professional psychosomatic
experts shows that the ability
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of heart transplant patients to
be active in a productive and
satisfying way is almost as
good as in comparable healthy
individuals and that, in particu-
lar, the ability to enjoy such a
life is more pronounced than
in healthy people. Chronic
transplant coronary atheroscle-
rosis (transplant vasculopathy),
which is the greatest threat

to transplanted patients in the
long term, can now already

be reliably predicted in the
biopsies taken shortly after the
transplantation itself, as shown
by our group.

The greatest problem is the
shortage of donor organs. This
shortage has become more
and more severe and certainly
is also related to the legisla-
ture of organ procurement in
the various countries. Thus
the availability of donor hearts
suitable for transplantation has
regressed from 500-600 per
year in the early 1990s to 382
in 2008 in Germany. Only a
very small selection of patients
dying from heart failure can
thus be treated with heart
transplantation.

Coronary Artery Bypass
Surgery

Being confronted with an ever
increasing number of candi-
dates for heart transplantation,
our group very early made the
step of performing conven-
tional surgery in patients with
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Heart Surgery

Fig. 2: Child with biventricular
pediatric Berlin Heart assist device
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reduced heart function. By now |

more than 3000 patients with
coronary artery disease and
left ventricular ejection fraction
of 10-30% have undergone
bypass surgery in our depart-
ment. From this experience we
have learned to evaluate the
quality of the myocardium by
measuring the wall thickness
of the left ventricle by CT scan
and modern strain measure-
ment techniques. With these
advanced techniques we can
fairly reliably differentiate bet-
ween ischemic “hibernating”
myocardium and scar tissue,
and thus predict recovery of
this hibernating myocardium
to full or partial function after
revascularization.

It has been shown that the
long-term survival of patients
with a left ventricular ejection
fraction of between 10 and
20% have a similar survival
after 10 years as patients who
receive heart transplantation
for coronary artery disease;
however, the transplant candi-
dates are sicker clinically.

Left Ventricular Aneurysm-
ectomy

Resection of large scar tissue
areas forming a ventricular
aneurysm is a technique dating
back to the 1950s.

This concept has gained con-
siderable new interest in the
handling of patients with end-
stage coronary artery disease

and impaired heart function.
Aneurysmectomy, mostly in
combination with bypass grafts
to the coronary arteries, aims
at reducing the volume of the
left ventricle and thus render-
ing its work more economical
and effective.

Many of these cases are also
connected with valve dis-
ease, in particular ischemic
mitral incompetence. We have
formulated a complex which
we have named LOCIMAN,
including the factors left ven-
tricular failure, obstruction of
coronary arteries and hibernat-
ing myocardium, left ventricular
aneurysm and ischemic mitral
valve incompetence. \We are
presently performing studies
to investigate the functional
importance of the three com-
ponents and the value of a
combined operation including
bypass surgery, mitral valve
repair and left ventricular
aneurysmectomy.

The value of restoring a
competent mitral valve in
cases of incompetence and
highly impaired left ventricular
function also applies to those
patients who present with
dilative cardiomyopathy. It has
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Heart Surgery

been demonstrated that mitral
repair can improve the function
of the left ventricle by reducing
regurgitant volume and thus
economize and improve the
function of the heart.

External Cardiac Support
External cardiac support was
first attempted with “dynamic
cardiomyoplasty,” where the
latissimus dorsi muscle was
wrapped around the heart.
The aim was to add contractile
muscle to the failing heart.

It could be demonstrated

that this skeletal muscle did
not contribute significantly

to heart function; however, it
was shown that with this wrap
further dilatation of the heart
was prevented. Following this
observation several passive
external support systems were
introduced, such as the Acorn
net or the myosplint concept.

However, most of these tech-
nigues have not found wider
application, mostly because the
patients qualifying for such a
procedure are supposed to be
not more advanced than class
[l heart failure, a status that
can be treated well with mod-
ern heart failure medication.

Stem-Cell Transplantation
The application of stem cells
derived either from bone mar-
row or from skeletal muscle
has been introduced with the
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aim of either regenerating myo-
cardial cells or else stimulating
the heart to regenerate its
muscular structures.

This has become a field of in-
tensive research and it has also
been speculated that it may
serve as a treatment modality
for heart failure.

There have been some re-
ports that support the hope

of improvement of ventricular
function; however, at present

| do not see any convincing
results that would allow this
concept to be used in clinical
routine therapy for advanced
heart failure.

Ventricular Assist Devices
and the Total Artificial Heart
There have been several ambi-
tious projects since the 1950s
aimed at developing a total
artificial heart for permanent
use as an alternative to heart
transplantation. In addition,
ventricular assist pumps were
introduced into clinical practice,
mostly to support the heart for
some days after open-heart
operations. In 1987 the total
artificial heart developed by the
Blcherl group in Berlin was
used in our institution in the
first successful bridge-to-trans-
plant case in Germany. Since
then an increasing number of
patients have been supported,
mostly by ventricular assist
devices, either paracorporeal
pneumatically driven or the
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Heart Surgery

subsequently developed
implantable electrically driven
devices. Thus at our institu-
tion 1326 support systems of
various types have been used,
with a current annual rate of
150. The concept is now to
keep the patient alive until later
transplantation or, in the case
of contraindications for trans-
plantation or advanced age or
according to the patient’s wish-
es, as a permanent support
system. In addition we have
had the opportunity to observe
complete cardiac recovery
even in chronic myocardial dis-
eases during cardiac unloading
with the pump, whereupon the
pump system could be ex-
planted - the so-called bridge-
to-recovery concept.

Bridge to Transplant

To keep a patient alive until
later transplantation has
become the initial and most
convincing application of such
technical pumps and thus
enormous experience has been
gathered with this concept.
This has allowed the pump
systems to be improved and
technical advances to be made.
Nowadays these pump are
small, noiseless, easy to im-
plant and mostly work on the
turbine-type rotational principle
(Fig. 1a, b).

However, the bridge-to-trans-
plant concept does not solve
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the most serious problem of
heart transplantation, i.e. the
shortage of donor organs.

Bridge to Recovery

In 1995 we had the opportunity
to observe complete recovery
of the heart of a patient with
dilative cardiomyopathy after
5 months of unloading of the
heart with an implantable as-
sist device.

The pump was then explanted
and the patient is still liv-

ing with his own, function-
ally greatly improved heart

14 years later and is the first
such case worldwide. Since
then complete recovery has
been observed and made use
of in more than 80 patients
with various diseases, such as
dilative cardiomyopathy, acute
myocarditis, acute endomyo-
carditis and chronic ischemic
heart disease.

This concept is certainly the
most attractive for patients;
however, there are many open
questions. We do not know

in which cases the heart will
recover sufficiently to allow
pump explantation. \We have
only seen that higher age and
longer-standing heart failure
(for more than 5 years) are
adverse factors when aiming at
cardiac recovery.

Furthermore we cannot reliably
predict lasting recovery after
pump explantation. Accord-
ing to the data that we have
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Heart Surgery

obtained through repeated
studies during the time on the
pump we now know that, the
faster and the better the heart
recovers during the assist
period, the higher the probabil-
ity of long-lasting success later
on will be. In addition there
has been speculation on and
trials of adjuvant pharmacologi-
cal therapy to help the heart
recover during the unloading
period on the pump.

There is increased worldwide
research going on to answer
these questions.

Ventricular Assist Devices in
Children

In 1990 we had the opportunity
to support the first child world-
wide with a ventricular assist
device until later transplanta-
tion. At that time only adult-
size pumps were available and
this prompted us to develop
miniaturized pump systems
together with the Berlin Heart
company, which was founded
in 1988 and has become the
first, and for a long time the
only producer of commercially
available assist devices in
Europe. The pediatric sys-

tem (Fig. 2) was therefore
developed and subsequently
improved, with pumps for
newborns and infants (10 ml)
and small children (25 and 30
ml) and the sizes 50, 60 and 80
ml for adolescents and adults.
Even today this Berlin Heart
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pediatric system is the only
one available worldwide for
longer-term support in small
children. The application of
these systems in children is
always temporary. This may
be either as bridge-to-trans-
plantation or bridge-to-recovery
models. The longest time that
a child has been supported by
such an assist system is 420
days. The applications have
been either for dilative cardio-
myopathy or acute myocarditis
or to support the failing heart
after open-heart operations and
with congenital heart defects.
With more than 100 applica-
tions of pediatric assist device
systems, our institution now
has the greatest experience in
the world.

Permanent Implants

With the increasing shortage of
donor organs and with stead-
ily improving assist systems,
permanent implantation

- so-called destination therapy

- has become a clinical reality.
There are now patients living
for more than 7 years with
ventricular assist devices, and
in our own experience we have
several patients who have lived
longer than 5 years on such a
pump. Depending on the type
of pump, with either paracor-
poreal pneumatic systems or
implantable electrical systems,
patients’ quality of life and abil-
ity to work and enjoy all kinds
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Heart Surgery

of activities have been more
or less well restored. This is

a most attractive field for the
future since in many instances
patients have to wait for

years before they can receive
transplantation. Many patients
now prefer such a permanent
system and, in particular in the
elderly population with chronic
heart failure, this has become
a seriously considered concept
of treatment. Almost all such
patients return home and are
further followed by a special-
ized team from our center. |
assume that in the future such
assist devices will be implant-
ed already at earlier stages of
heart failure and may follow
the same road of introduction
into common practice as has
been the case with cardiac
pacemakers and implantable
defibrillators.

Now the search continues for a
modern-type implantable total
artificial heart, since a certain
proportion of the chronically

ill heart failure patients have
pronounced right heart failure
and changes in the pulmonary
vasculature, which preclude
the sole use of a left ventricular
assist device. The biventricular
implantable assist devices or,
better, a total artificial heart
using modern-type rotational
pumps is a concept that sev-
eral groups are working on

and | assume that in a few
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years we will have such pump
systems available, whereby
the original dream of the total
artificial heart developers of the
1970s and 1980s may finally
come true.

Prof. Dr. Roland Hetzer (MD, PhD)
Chairman

Deutsches Herzzentrum Berlin
hetzer@dhzb.de
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Pelvic Girdle
Osteosyntheses,
Standardised
Therapy of a
Severe Injury

FEATURING THE BEST OF GERMAN MEDICINE

Foreword

This work is based on the
senior author’'s own experience
of over 17 years at the Trauma
Surgery Clinic of the Hannover
Medical School (Prof. Tscherne)
and the establishment of a
therapy centre for patients with
pelvic injuries at the Clinic for
Trauma, Hand and Reconstruc-
tive Surgery, University Hos-
pital of Saarland in Homburg/
Saar. Since 2001 663 patients
with this type of injuries have
been treated in this centre.
Pelvic girdle fractures were
subjected to surgical treatment
in 224 of altogether 441 cases;
hip joint fractures in 164 of al-
together 188 cases. In addition,
in 15 cases both the pelvic
girdle and the acetabulum were
injured. In additional 19 cases,
corrective surgeries were car-
ried out following the injuries
to the pelvic girdle (14 cases)
or the acetabulum (5 cases).
Besides the further develop-
ment of advanced methods

of surgical treatment of acute
injuries to the pelvis and the
acetabulum, the treatment of
late sequelae, including pelvic
reconstructions and endopros-
thetic articular replacement, is
especially focussed on.

A

50-70%

C

10-20%

B

15-30%

Fig. 1: Classification of pelvic girdle injuries:
AO/OTA 1996: Combination of accident mechanism and residual stability

r

Fig. 2: Type C pelvic girdle injury
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Pelvic Girdle Surgery

As a result of the integration
of a clinical-scientific study
centre into the department and
the management of the Pelvic
Work Group (DGU - German
Association of Trauma Surgery/
DAO - German Association for
the Study of Internal Fixation)
from Homburg, a worldwide
unique combination of com-
petence and quality control for
pelvic and acetabulum surgery
has been achieved.

Introduction
The percentage of pelvic girdle
injuries in all fractures is 3%-

5%. Predominantly young male

patients in the second and
third life decade are affected
by pelvic girdle injuries; these
injuries often occur after high-
energy traumas. In multiple
trauma patients, the incidence
of concomitant pelvic fractures
increases to 25-42%.

A second frequency peak oc-
curs between the seventh and
eighth life decade. In this age
group, mainly female patients
are affected, as little action of
force is sufficient in case of
prevailing osteoporosis.

Anatomy

The pelvic girdle consists of
the two ilia and the dorsally
located sacrum. The ilium itself
consists of three parts: the
pubis, the ischium and the iliac
bone. Together with the sym-
physis, a stiff amphiarthrosis
and the two sacroiliac articula-
tions with their strong ligament
structures, these two ilia form
a ring system. The sacrum

is connected upwards to the
lumbar column. The acetabu-
lum is located at the centre of
the ilia and forms the hip joint
together with the head of the
femur. The hip joint represents
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Fig. 3a: 63-year-old patient after motorcycle accident and type B pelvic girdle
injury predominantly external treatment with distraction-compression ap-

paratus

Fig. 3b: Postoperative control after stabilising the symphysis

the connection link to the
lower extremity.

Diagnostics

The clinical diagnosis and the
knowledge of the acting force
on the occasion of the accident
are essential upon emergency
hospitalisation. The patient
needs to undress for the exam-
ination. The pelvis is examined
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Pelvic Girdle Surgery

manually for gross instability.

Concomitant injuries to the ure-

thra usually become evident by
spontaneous bleeding from the
urethra. The careful attempt

of introducing a catheter may
also cause bleeding from the
urethra. In case an injury to the
urethra is suspected, a retro-
grade urethrography is carried

out. In case of suspected injury :

to the urinary bladder, it is filled
to capacity. After the contrast
medium has been discharged,
a plain radiograph is subse-
quently made to detect even
small outflows of the contrast
medium, which are possibly
masked by the filled urinary
bladder.

In these cases, an urologist
needs to be consulted.

A digital-rectal examination is
conducted to exclude rectal

or anal injuries. An ultrasonic
examination of the abdomen as
screening diagnostics is usually
carried out to exclude intra-
abdominal injuries or free fluid.
The standard radiological diag-
nostics of the pelvis includes a
pelvioradiography with addi-
tional obligue images in inlet
and outlet projections. In case
fracture lines or contour ir-
regularities are present, a CT of
the pelvis is arranged for in the
next step. A CT examination

is obligatory in case of radio-
logically or clinically suspected
injuries to the posterior pelvic
girdle. For the primary diagno-
sis of pelvic girdle injuries,
magnetic resonance imaging

is not significant; it is indicated
for further diagnostics, in case
of possible injuries at an early
age.

Due to the severity of indivi-
dual pelvic injuries, additional
definitions are required:
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Fig. 4a: 53-year-old polytraumatised female patient had an accident as front
passenger on a motorcycle: unstable type C pelvic girdle fracture, transforami-
nal sacrum fracture left with dislocation of facet joint L5/S1
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Fig. 4b: After external, emergency stabilisation with pelvic C-clamp

Fig. 4c: Surgical treatment by open
repositioning and ilio-iliac plate osteo-
synthesis of sacrum with additional
small-fragment fixation



Pelvic Girdle Surgery

Definitions

« «Simple» pelvic fractures are
those pelvic fractures with an
osteoligamentous instability
problem to be solved, but with-
out concomitant injuries to the
soft tissue. This group covers
about 90% of pelvic fractures.
« «Complex pelvic trauman is
defined as a pelvic fracture
combined with a serious soft
tissue lesion in the pelvic
region. This may include inju-
ries to the urogenital system,
hollow viscera, neurovascular
injuries and appreciable dam-
age to the skin. These make up
for only about 10% of all pelvic
fractures, but have a mortality
of up to 33%.

* Fractures with «pelvic and
hemodynamic instability»

are unstable pelvic fractures
combined with hemodynamic
instability related to the pelvic
injury. The term «hemody-
namic instability» is based on
the classification by TRUNKEY
and BONE with an estimated
overall blood loss of more than
2000 ml (hemorrhagic shock
class Ill and 1V). Because of
the difficulty of estimating the
blood loss in an emergency
situation, one takes account of
a systolic blood pressure of

< 70 mm Hg and a haemoglob-
in concentration of < 8 mg/%
on admission.

* «Traumatic hemipelvectomy»
is total or subtotal dislocation
of one or both hemipelvises
with complete disruption of
the major vascular and neural
structures of the pelvis, i.e. the
iliac vessels and lumbosacral
plexus.

Classification

According to the AO-OTA clas-
sification (Association for the
Study of Internal Fixation/Or-
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Fig. 4d: Intraoperative situs after positioning the transverse ilio-iliac plate and

local mini-plate osteosynthesis

N

Fig. 4e: Control 8 months after surgery

thopaedic Trauma Association),
pelvic girdle injuries are classi-
fied as type A, B or C injuries
(Fig. 1-2).

These are stable injuries to the
iliac wing, sacrum and coccyx

and anterior pelvic ring. The an-
terior pelvic girdle (sacrum and
ischium) are frequently injured.
The pelvic ring is not displaced
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Pelvic Girdle Surgery

and remains intact. These
injuries are stable fractures,
which usually heal completely
using conventional treatment
measures. Open fractures or
fractures substantially dislo-
cated due to muscular traction
are treated surgically.

In case of type B injuries, the
symphysis is primarily injured.
In case of this type of injury,
most of the posterior osseous
or ligamentous structures are
maintained. These rotationally
unstable, but vertically stable
injuries to the anterior and
posterior pelvic ring exist as

2 varieties: the open book or
anterior-posterior compression
injury, caused by external rota-
tion, and the lateral compres-
sion injury, caused by internal
rotation.

In contrast, in case of type C
injuries, both the anterior and
the posterior pelvic girdles
are injured and the osseous
and ligamentous structures in
the posterior pelvic girdle are
completely disrupted. These
are rotationally and vertically

unstable injuries with complete
disruption of the posterior arch,

the pelvic floor, and usually the
anterior arch.

Type B and type C injuries

are unstable forms, which
usually have to be stabilised
by surgical measures. As an
emergency procedure, the su-
pra-acetabular fixation or even
the pelvic C-clamp is used; the
final osteosynthesis is usually
carried out in two stages or by
means of plates/screws.

There is no clear dividing line
between the individual fracture
types, so that misinterpreta-
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Fig. ba: 20-year-old female patient crashed into a tree as front passenger in a
car with type C pelvic girdle fracture (transforaminal right and transpubic right)

Fig. bb: Emergency stabilisation with
distraction-compression apparatus
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Pelvic Girdle Surgery

tions of the radiological diagno-
sis may lead to wrong classifi-

cation of the injury. This would
result in inadequate treatment.

Treatment

The prerequisite for a low-pain
or painless early mobilisation is
a stable anatomical pelvic
girdle condition. For this rea-
son, unstable injuries to the
pelvic girdle have to be stabi-
lised by surgical measures. The
decision in favour of a surgical
procedure has to be made con-
sidering the injury pattern.

Type-A Injuries (stable poste-
rior pelvic girdle)

In case of type A injuries,
physical therapeutic measures

including mobilisation under an-

algesic treatment have estab-

lished themselves as treatment

measures. Partial load may be
temporarily required.

NB: misclassification:
Especially in case of elderly
patients, a possible injury to
the posterior pelvic girdle is to
be excluded by means of the
clinical examination. In case of
persistent pain in the posterior
pelvic girdle during mobilisa-

tion, a CT examination is obliga-

tory. If an injury to the posterior
pelvic girdle (type B) becomes
evident, a supra-acetabular
fixation is temporarily applied.
The connecting part (AO-rod)
can usually be removed after
3-4 weeks, while the Schanz-
screws remain in place. In case
of clinical analgesia the fixation
is removed.

Type B Injuries (rotationally
unstable posterior pelvic
girdle)

Concerning aetiopathology,
these are external or internal
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Fig. be: Control 3 months after surgery

rotational injuries. The func-
tion of the strong dorsal
ligament structures is usu-
ally maintained. Stabilisation
of the anterior pelvic girdle
has established itself as the
treatment measure for type
B injuries with external rota-

tion of the two hemipelvises.

An injury to the symphysis is
treated by means of a trans-

stabilisation

Fig. bd: Post-surgical control after
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Pelvic Girdle Surgery

verse plate. In case of an injury
to the sacrum and the ischium,
a supra-acetabular fixation is
used. Under stable conditions
(impaction), internal rotational
injuries can be treated conven-
tionally; in case of pain due to
instability, they can be treated
surgically. (Fig 3).

Type C Injuries (rotationally
and translationally unstable)
Type C injuries, which often
occur in patients with multiple
injuries, exhibit a translational
instability, in addition to the
rotational instability. For this
reason, besides the treatment
of the anterior pelvic girdle,
stabilisation in the area of the
posterior pelvic girdle/sacrum
is required as well. In this case,
osteosynthesis with a bone
plate as well as minimally inva-
sive procedures (transiliosacral
rod stabilisation) have increas-
ingly established themselves
in the last few years. These
highly-complex injuries are
increasingly treated in highly-
specialised centres.

Besides the surgical-techni-
cal knowledge, the treatment
of these severe injuries also
requires special instruments
and special implants. For these
high-risk patients, the pre-op-
erative equipment (cell-saver
blood bank) has to be available
as well. During the post-opera-
tive phase, intensive medical
case over at least 24 hours is
usually required.

Complex Pelvic Fracture
These severe injuries are emer-
gency situations, mostly in
poly-traumatised patients, who
have to be treated in accord-
ance with the ATLS® concept.
The ATLS® (Advanced Trauma
Life Support) concept is de-
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Fig. 6b: Post-surgical control after minimal-invasive stabilisation with
transiliosacral screw fixation and metal removal after complete recovery

termined by the priority of the
life-threatening injuries. ATLS®
is an algorithm that ensures a
standardised, priority-oriented
emergency room manage-
ment of these seriously injured
patients.

Its goal is the rapid and precise
assessment of the trauma
patient’s condition and the
priority-oriented treatment: The
respiratory tract and the res-
piration are given top priority.

In order to maintain the blood
circulation, haemorrhages need
to be arrested; at the same
time, an extensive volume
therapy takes place in case of
dull traumas; otherwise the
treatment is carried out accord-
ing to the guidelines (permis-
sive hypotension).
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In addition, a simple but effec-
tive module is integrated for
life-threatening pelvic injuries.
Because of the substantial
bleeding during these severe
pelvic injuries, immediate
life-saving emergency surger-
ies are required. Complex
pelvic trauma cases have to

be treated according to an
emergency protocol. The first
decision (within 5 minutes) is
to stop the bleeding by surgical
means, if there is an exsan-
guinating external haemor-
rhage.

If this procedure is successful,
extended shock treatment and
diagnostic investigations follow
(x-ray chest and pelvis, FAS-
TRAK - Sono Ultrasound of the
abdomen).

If the patient remains unstable,
the second decision (within 10-
15 minutes) has to be made: if
the patient is hemodynamically
and mechanically unstable, an
emergency stabilisation with
the pelvic C-clamp is neces-
sary, often in the emergency
room. The massive blood
transfusion continues (Fig. 7-8).
If the patient continues to be
hemodynamically unstable,

the third decision (within 20-30
minutes) has to follow: Packing
of the true pelvis in the opera-
tion theatre is the next proce-
dure. Basically it is a venous
bleeding primary in the true
pelvis, which is secondarily
spreading throughout the retro-
peritoneal cavity (Fig 9). Arterial
haemorrhage is estimated to
be present in less than 10% of
the cases.

Fig. 7a-d: Application of the pelvic C-clamp in the emergency room.

a) C-type injury with disruption of the symphysis pubis and transiliac instability
with an opening of the left sacro-iliac joint.

b) Application of the C-clamp under fluoroscopic control.

c¢) Radiological result after reduction.

d) Applied pelvic C-clamp (old model).

Fig. 8 a,b: The new pelvic C-clamp
model, (drawing and photo) func-
tional the same system like the old
C-clamp.

Summary

The basic treatment of pelvic
girdle injuries requires a clini-
cal examination and imaging | .'
diagnostics. They allow for
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the classification of the injury.
The classification made on

the day of the trauma has to
be continuously scrutinised in
the course of the treatment,

as misinterpretations with
regard to the classification may
often occur due to the fine line
between the individual types of
injuries. In case of life-threaten-
ing injuries to the pelvic girdle,
a standardised emergency
logarithm is to be rapidly and
safely carried out, in order to
eliminate the life-threatening
circulatory instability.

In order to obtain the best-pos-
sible results and to achieve a
occupational and social reinte-
gration of the injured person,
anatomical reposition and
stable fixation of the pelvic
girdle system is required. For
this purpose, standardised soft
tissue saving, partially percu-
taneous and also navigated,
surgery procedures are used.

Fig. 9 a-e: Operative steps of pelvic
tamponade.

a) Midline incision in the lower
abdomen that leaves the peritoneum
intact. In most cases, all parapelvic
fascia are already disrupted by injury.
b) Direct manual access through

the right or left paravesical space
down to the presacral region can be
achieved without further soft tissue
dissection.

The goal is the absolute
anatomical reconstruction of
the pelvic girdle, which can be
achieved in more than 80%

of the cases; dislocations of
the pelvic girdle of more than
Bmm are critical and should be
avoided. The early stabilisation
also allows for early mobilisa-
tion, the treatment goal being
the complete rehabilitation

of the patient. The rehabilita-
tion phase following the acute
treatment usually takes up to
12 weeks. Optimum treatment
results require an experienced
surgeon, complete equipment
and post-treatment in terms of
a holistic care by the attending
trauma surgeon.

the presacral and paravesical regions
are packed using surgical cloths.

d) When the acute bleeding is under
control, the integrity of the bladder
and urethra is inspected.

e) Intraoperative angiography dem-
onstrates the effectiveness of the
pelvic tamponade. Example of a left
sided transiliac fracture where the
pelvic C-clamp is contraindicated and
anterior Sl-plating was performed.

c¢) After evacuation of the hematoma,
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Stem Cell Therapy

From basic research it is
known that, besides the func-
tion as a structural framework
for the hematopoietic compo-
nent of the marrow, the bone
marrow stroma consists of a
heterogeneous population of
cells, exerting both positive and
negative regulatory effects on
the proliferation and differen-
tiation of hematopoietic stem
cells (HSC). The stroma also
contains non-hematopoietic
stem cells called mesenchymal
stem cells (MSC) which are ca-
pable of both self-renewal and
differentiation into mature cell
types (such as bone, cartilage,
muscle, tendon and fat) via a
step-wise maturation process
that is similar to hematopoiesis
and therefore is called mesen-
genesis.

The emerging field of treat-
ment called “regenerative
medicine” or “cell therapy”
refers to application of stem
cells or stem cell products that
relay on the concept of produc-
ing new cells for replacement
of damaged or non-functioning
cells to treat disease and injury.
Isolating, culturing and manipu-
lating stem cells have become
a major element in biomedical

FEATURING THE BEST OF GERMAN MEDICINE

Therapeutic Angiogenesis
for Patients with

Limb Ischaemia

by Transplantation

of Autologous
Bone-Marrow Cells

science because of these prop-
erties. Many significant and
currently untreatable human
diseases arise from the loss
or malfunction of specific cell
types in the body.

This is especially true of dis-
eases associated with aging
such as Alzheimer's disease,
Parkinson'’s disease, type I
diabetes mellitus, heart failure,
osteoarthritis, and immunose-
nence. Furthermore, medical
circumstances resulting from
damage to cells due to acute
diseases, such as trauma,
infarction and burns are suc-
cessfully treated by additional
application of stem cells.
Thus, stem cell therapy may be
a useful therapeutic strategy in
treating many of these dis-
eases and conditions. In fact,
many regenerative medicine
research efforts focus on the
treatment of severe medical
conditions with cells derived
from the patient’s own bone
marrow (BM).

The use of a defined stem cell
product has advantages over
the therapy with crude bone
marrow cells in terms of prod-
uct homogeneity, standardisa-
tion and clarification of therapy

relevant cell subpopulation.
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Fig. 1: Use of autologous bone mar-
row stem cells therapy lead to clinical
improvement and 100% wound
healing in a patient with peripheral
arterial occlusive disease. Left: the
situation at treatment beginning is
shown, right: after 20 week.

Diabetic foot syndrome (DFS)
appears as a concomitant
illness of diabetes mellitus.
Diabetes is one of the main
causes of non-traumatic
amputation in Germany and all
around the world due to severe
peripheral arterial occlusive
disease with chronic critical
limb ischemia (CLI) being the
most abundant problem.
Ulceration occurs as failure of
the microcirculation and pro-
gressive occlusion of the larger
blood vessels exacerbates
pre-existing microvascular
abnormalities.

It is estimated that the lifetime
risk for amputation in diabetic
patients is 10 — 15%, which is
10-30 times higher in compari-
son to the general population.
Restriction of blood flow, due
to arterial stenosis or occlu-
sion, often leads to muscle
pain on walking (intermittent
claudication). Further reduction
in blood flow causes ischemic
pain at rest, affecting the foot
and may finally result in ulcera-
tion and gangrene.

Currently, there is no effective
drug therapy and the loss of
the limb is common. Thera-
peutic angiogenesis has been
repeatedly considered for the

treatment of patients with
peripheral arterial occlusive
disease who do not qualify

for surgical revascularisation

or percutaneous intervention.
Angiogenesis can be achieved
by therapy with growth factors,
genetic approaches by applying
plasmid DNA therapy or stem
cells which contain endothelial
progenitor cells and mesen-
chymal cells. One essential
mechanism mandatory for
normal wound healing is the
formation of new blood vessels
within the provisional wound
matrix that is referred to as
granulation tissue. Neovas-
cularisation of the granulation
tissue occurs by angiogenesis,
vasculogenesis, or both.

The mechanism of action of
stem cell therapy is still under
debate. Several scenarios have
been discussed including the
replacement of injured tissue
or cells which still is not proven
convincingly, the suppression
of inflammatory reactions, the
secretion of cytokines and
chemokines, the enhancement
of proliferation of endogenous
stem cells, the increased
angiogenesis and several cell
protective effects.
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Undoubtedly the paracrine
effect is the most obvious and
reasonable way to describe the
potential of stem cells.

DFS patients with chronic
limb ischemia and without the
option of surgical or interven-
tional revascularisation are
being treated at the Diabe-
tes Center of the Heart and
Diabetes Center NRW in Bad
Oeynhausen under the super-
vison of Prof. Dr. Dr. Diethelm
Tschoepe who recently was
anounced as medical direc-
tor of the HDZ-NRW. Bone
marrow mononuclear cells
(MNCs) from a small sample
of the patient's BM (30-50 ml),
harvested from the iliac crest,
are isolated by Ficoll gradient
centrifugation using an auto-
mated device to deplete the
erythrocyte and granulocyte
components of the BM. The
process of cell preparation is
done in accordance to German
medical law in a Paul Ehrlich
certified process. Enriched
mesenchymal bone marrow
cells are applicated intramus-
cular into the gastrocnemius of
the affected limb.

In a previously performed
medical study the safety and
effectiveness of this proce-
dure, compared to cultivated
and thereby enriched mesen-
chymal stem cells was evalu-
ated and proven.

FEATURING THE BEST OF GERMAN MEDICINE

To measure the therapeutic
effects patients were evaluat-
ed for ABI, TcpO2, and reactive
hyperemia (Laser Doppler and
Blood Oxygen Level Depend-
ency (BOLD)). Patients also
underwent imaging with angio-
graphic methods. All patients
treated with stem cells showed
tendential improvement of
microcirculation (reactive
hyperemia) in the affected foot
as well as complete primary
wound healing.

No serious adverse events
related to the treatment were
noted. In addition, no calcifica-
tion of soft tissue has been
observed.

The transplantation of autolo-
gous bone marrow stem cells
in diabetic patients with critical
limb ischemia induced chronic
tissue ulcers proved to be safe
and shows tendential improve-
ment of microcirculation and
complete wound healing.

As an example we would like
to present the following case
of a patient who took part

in the above mentioned trial
performed at the Heart and
Diabetes Center NRW.

A 60-year-old man, with type 2
diabetes mellitus diagnosed 6
years ago (treatment with oral
antidiabetics, HbA1c 7.0%),
presented at the wound care
unit of our Diabetes Center
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Fig. 2: Fine needle angiogram before

autologous bone marrow stem cells
therapy (a) and 20 weeks after the
therapy (b), new collateralisation of
capillary vessels.

after amputation of an infected

gangrene of the third and
fourth toes of the left foot.
The ulceration at the site

of amputation developed

4 months ago and became
progressively worse. Co-mor-
bidities of the patient and

risk factors of PAOD were:
mild hypertension, coronary
atherosclerosis, peripheral
diabetic polyneuropathy, mild
non-proliverative diabetic
retinopathy, ex-smoker (since
2000) and overweight (BMI,
25.4 kg/m2). A few days after
local wound therapy (regularly
wound debridement and ap-
plication of silver-alginates),

systemic antibiotic therapy and

immobilisation of the patient,
an improvement of the clinical
and laboratory findings was
noted. Because of the pres-
ence of osteomyelitis (accord-
ing to clinical and radiological
examinations) and infection

of the forefoot (gangrene), an
amputation of the left forefoot
was indicated, except for the
unaffected first toe.

A magnetic resonance an-
giography was performed. It
showed a subtotal stenosis of
left A. tibialis anterior, ste-
nosis of A. dorsalis pedis and
stenosis of A. tibialis posterior
caused by massive atheroscle-
rosis of the vessels.

The angiological examinations
confirmed critical limb ischae-

FEATURING THE BEST OF GERMAN MEDICINE

mia. There was no possibility
of revascularisation with either
a percutaneous intervention or
with vascular surgery.

An amputation of the left fore
foot (with maintaining the first
toe) under the circumstance of
impaired wound healing was
performed. Postoperative an
impaired wound healing on the
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lateral side of the wound was
observed and was worsening
under standard wound care
management.

After informed consent about
40 ml of bone marrow was har-
vested from the iliac crest un-
der local anaesthesia, followed
by purification and washing of
mononuclear cells. We applied
the enriched mesenchymal
MNCs directly into the M.
gastrocnemius ipsilateral

(15 injections, 1 mI MNC
product per injection). Fine
needle angiography (Fig. 2),
laser doppler, blood oxygen
level dependent MRI (BOLD)
and MR angiography were
performed to examine the
vascular and perfusion status
of the left limb. 20 weeks after
the autologous MINC therapy
a complete wound healing in
the clinical findings could be
observed, as well as an im-
provement of perfusion status
and also angiogenesis in the
forefoot stump was demon-
strated.

Thus, the patient gained back
life quality without loosing his
forefoot. He takes part in all
day life and enjoys to go swim-
ming.

This successful application

of stem cell therapy and the
clinical outcome of patients
who took part in our clinical
trial enforced us to provide
and establish this method as a

treatment option for patients
without the option of surgical
or interventional revascularisa-
tion at the Diabetes Center of
the Heart and Diabetes Center.

Dr. rer.nat. Bernd Stratmann PhD
Dr. Stanley Kirana

Heart and Diabetes Center
North Rhine Westfalia

Ruhr University

Bad Oeynhausen
bstratmann@hdz-nrw.de
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Disseminated Tumor
Cells in Case of
Mammary Carcinoma

Prognostic Relevance /
Treatment Monitoring

in the Future

Summary

In spite of substantial progress
in the systemic treatment of
mammary carcinomas and
considerable improvement of
prognostication, this disease is
characterized by recurrences
after an often long latency
period. The origin of the forma-
tion of distant metastases is
usually isolated tumor cells,
which hematogeneously dis-
seminate already in the early
course of the disease. These
minimal residual diseases
(MRD) cannot be detected by
means of conventional imag-
ing methods. The immuncyto-
chemical detection of isolated
tumor cells in the bone marrow
is the most proven method of
detecting tumor residues. The
gained information on preva-
lence and phenotype of the
tumor cells allow for drawing
conclusions applied to tumor
biology and individual progno-
sis and may in the future lead
to an optimization of treatment
in the adjuvant situation. The
detection of minimal residual
diseases after the end of the
primary treatment may facili-
tate answering the frequently
asked questions of patients on
the individual success of adju-

vant therapies in the future and
form the basis for the introduc-
tion of a «secondary adjuvant
therapy» within the scope of
the oncologic post-treatment.

Introduction

Most of the patients with
mammary carcinomas do not
die of their primary tumors

but of distant metastases,
which may develop even after
several years after the treat-
ment of the primary tumor. For
example, in case of mammary
carcinomas themselves, about
one third of the patients with
negative axillary lymphatic
nodes develop local or distant
metastases in the further
course of the disease, even

if there were no indications
for dissemination outside the
breast at the time of the initial
diagnosis (1,2). Metastases are
presumably caused by occult
hematogenic dissemination

of the tumor cells in the early
course of the disease. There
are several studies supporting
the assumption that isolated
tumor cells (ITC), i.e. minimal
residual diseases (MRD) in the
bone marrow or other compart-
ments can be considered as
precursors of clinically appar-
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Table 1: Prognostic significance of
the detection of isolated tumor cells
in breast cancer patients

ent distant metastases (3-10).
Thus, the early detection of
minimal residual disease in

the bone marrow allows for an
exact risk stratification for sub-
sequent treatment decisions or
the individual arrangement of
further conventional or target-
ed therapies so that these cells
are eliminated before they can
develop to apparent metas-
tases. This general work deals
with the standardization and
the clinical significance of MRD
detection in the bone marrow
of patients with mammary
carcinomas.

MRD-Detection in the

Bone Marrow —

Methodical Considerations
The family of cytokeratins (CK)
used as marker for dissemi-
nated carcinoma cells in the
bone marrow, the blood and

in lymphatic nodes consists of
more than 20 members. Latest
studies have shown that indi-
vidual CK-proteins in epithelial
tumor cells are expressed ex-
tremely heterogeneously (11)
and “broad-spectrum”
antibodies or antibody “cock-
tails, which are directed at sev-
eral CK-proteins at the same
time, are superior to monospe-
cific antibodies with regard to
their diagnostic sensitivity. In
our studies we have used the
monoclonal antibody A45-B/B3,
which is among others directed
at heterodimers from CK-8/18
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Table 2: Cytomorphologic and pheno-
typic characteristics of disseminated
tumor cells using anti-cytokeratin
antibodies and the APAAP detection
method (25,42).

and CK-8/19 (3). In compre-
hensive control experiments
on bone marrow samples of
nearly 200 patients without
detectable carcinomas, we
were able to demonstrate that
normal myeloid cells do not
react with A45-B/B3 in 99%
of the examined samples (3).
In addition, it could be proven
using sophisticated molecular
characterizing methods that
most of the A45-B/B3-positive
cells in the bone marrow are
tumor cells (12-14).

Besides the immuncytochemi-
cal approach, the RT-PCR (re-
verse transcriptase-polymerase
chain reaction) is the second
choice of procedure used in
many examinations to detect
disseminated tumor cells with
sufficient sensitivity. In order
to determine the specificity

of this procedure, a series

of oligonucleotide pairs for
organ-specific mRNA spe-
cies have been examined for
their ectopic expression in
normal myeloid cells in many
laboratories. These analyses
have shown that some of the
mMRNA species considered as
“tumor-specific”, such as e.g.
CEA, erbB2-oncogen, prostate-
specific membrane antigen,
CK18 mRNA, can just as

well be detected in “normal”
myeloid cells (15,16). This so-
called ectopic (or illegitimate)
expression is currently one of
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e Enlarged cell nucleus

* Proportion cell nucleus / cytoplasm < 1

¢ Granulated cell nucleus (irregular structure of the cell nucleus)

e Large nucleoli
e Cell cluster

¢ Strong and/or irregularly stained cytoplasm

* Immuncytological staining at least partially covers cell nucleus

* Individual cytokeratin filaments are visible (reticulated structure)

the essential limitations during
the use of the high-sensitivity
RT-PCR method for detect-

ing individual, disseminated
tumor cells, as a morphologic
correlation is not possible, in
contrast to the immuncyto-
logical method. One way out
of this dead end may be the
establishment of quantitative
RT-PCR procedures, in which
what is referred to as a “cut-off
point” is determined, which is
expected to allow for the sepa-
ration of the expression in the
tumor cells and the “normal”
ectopic expression in the sur-
rounding hematopoietic cells.
Furthermore, hematopoietic
cells (e.g. granulocytes), which
are responsible for the inter-
fering false-positive signal in
certain PCR procedures, could
be eliminated by means of
improved separation methods.
A study by Greek colleagues
on 167 patients published

last year could demonstrate a
significant correlation between
the detection of CK-19 mRNA-
positive cells in the peripheral
blood and both the disease-
free survival (p<0,00001) and
the overall survival (p=0,008)
(17).

It applies to both detection
methods that their estab-
lishment in clinical practice
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Table 3: Recommendation [:
Guidelines for the standardized
detection of disseminated tumor
cells in the bone marrow by means
of immuncytochemistry.

requires a series of extensive
controls, which shall not be
individually elaborated on here.
Standardization of the proce-
dures combined with quality
assurance is absolutely impera-
tive. In 2005 a consensus was
prepared under the auspices of
the German Society for Seno-
logy under the chairmanship of
Professor Diethelm Wallwiener
in the European German-speak-
ing countries (Table 2 and 3).

Prognostic Significance of
Isolated Tumor Cells at the
Time of the Primary Diagno-
sis of a Mammary Carcinoma
More than tumor-biological
matters, the prognostic sig-
nificance of “minimal residual
disease” in case of mammary
carcinoma is of immediate im-
portance from the clinical point
of view, above all in “scientific
competition” with the axillary
node status. About one third

of the nodal-negative patients
with a mammary carcinoma de-
velop metastases in the further
course of the disease, although
no tumor cell dissemination
could be detected in the axil-
lary lymphatic node at the time
of the primary diagnosis (1,2).
The formation of these metas-
tases is presumably caused by
an occult hematogenic dis-
semination of tumor cells in
the early course of the disease.
The results of several studies
support the assumption that
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. At least 5 -10 ml of bone marrow shall be taken from two sides of the
anterior or the posterior iliac crest. Either heparin (2 ml) or EDTA
(2% w/v) can be used as anticoagulant.

. The bone marrow samples shall be processed within 48 hours. In case
the bone marrow cannot be processed immediately, the storage
temperature should be between 4°C and 20°C.

. For the enrichment of the mononuclear cellular layer, a density-
gradient centrifugation shall be carried out by means of Ficoll™.

. In case the specimen slides / cytospins are immuncytochemically
stained within 48 hours, they can be stored at 4°C or at room
temperature. Otherwise, the storage temperature of the specimen
slides should be between - 20°C - 80°C.

. At present, no standard can be defined for the fixation. Conventionally
used fixations are buffered formalin (10 min, RT) and acetone (5 min or
10 min, 4°C). Alternatively, the specimen slides can be fixed with

p-formaldehyde (5 min, RT) or ice-cooled methanol.

. For the immuncytochemical detection of disseminated tumor cells,
anti-cytokeratin antibodies, such as e.g. A45-B/B3 and AE 1/AE3 or
monoclonal pancytokeratin antibodies with validated specificity shall
be used. The APAAP system shall be used as detection system.

. The endogenous alkaline phosphatase should be blocked with
levamisole (or with a commercially available blocking reagent).

. Mammary carcinoma cell lines (e.g. MCF-7 or SKBR3) as well as
leucocytes of healthy blood donors shall be used as positive or
negative controls. Isotope-matched controls (IgG) shall be additionally

used as negative controls.

. Both for the detection or disseminated tumor cells and for the negative
(isotope-matched) controls, at least 2x10° cells must be stained and
evaluated in a blank test by two independent examiners.

the dissemination of isolated
tumor cells in the bone marrow
represents a preliminary stage
on the way to the clinically evi-
dent formation of metastases
(3-10). This data refers to the
potential possibility of identify-
ing patients with high risk of
recurrence at the time of the
primary diagnosis by detecting
disseminated tumor cells in the
bone marrow.

A sufficient methodic validation
has so far been predominantly
available for the immuncyto-
chemical detection by means
of cytokeratin antibodies,
which bind with the constitu-
ents of the epithelial cytoske-
leton (19,20). As epithelial

cells naturally do not occur in
the bone marrow, cytokera-
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Table 4: Recommendation Il:
Classification of cytokeratin-positive
cells.

tin is suitable as a marker for
detecting tumor cells which
have been spread by epithelial
carcinomas, such as the mam-
mary carcinoma. In doing so,
the rate of false-positive results
is at approx.1% (3). By means
of an additional morphologic
assessment, the false-positive
result of hematopoietic cells
can be further reduced (21,22).
This detection method is ad-
ditionally supported by studies,
which attribute phenotypic
characteristics to cytokeratin-
positive cells similar to those
of malignant cells of solid
tumors, e.g. the expression

of HER2/neu (23,24). Further-
more, several current studies
confirm the malignant nature of
isolated tumor cells by detect-
ing chromosomal aberrations
in these cells on the basis of
fluorescence in situ hybridiza-
tion and genomic single cell
hybridization (13,14,25-27).

As the detection of isolated
tumor cells in the bone mar-
row does not entirely correlate
with established prognostic
factors at the time of the
primary diagnosis, it repre-
sents a parameter which may
provide additional prognostic
information independently from
conventional clinical and patho-
logical criteria. Whereas most
studies confirm the prognostic
significance of isolated tumor
cells (4,6-10,28-34), a series
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Positive:

Cytokeratin-positive / immuncytochemically-positive cells, morphology
according to a disseminated tumor cell
(Number of disseminated tumor cells shall be documented)

Negative:
No detection of immuncytochemically-positive cells or only detection of
immuncytochemically-positive cells but cytomorphologically not
tumor-cellular, e.g. hematopoietic cell, squamous (epidermal) cells.

of works which do not con-
firm any coherence with the
disease-free or overall survival
rates have been published as
well (4,35-43). Most of the
studies that could not demon-
strate any significant cohe-
rence with the survival rates
are older studies, in which
bone marrow biopsies were
examined with the help of
glycolipid antibodies or mucin
antibodies. In addition, there
was often only a small number
of cases in these studies (44).

The question if the involve-
ment of the bone marrow
represents an independent
prognostic marker has recently
been extensively clarified by
the data of the Pooled Analysis
(45). Within the framework of
this analysis, the survival data
of 4703 breast cancer patients
in the stages I-lll from 9 differ-
ent centers has been evaluated
with respect to their bone mar-
row status. The positivity rate
in the bone marrow altogether
was 31%. The positive bone
marrow status was an inde-
pendent prognostic marker for
the overall survival as well as
for the mammary carcinoma-
specific survival. Due to this
work, there is level | evidence
according to Oxford for the
prognostic significance of
isolated tumor cells in the bone
marrow, which should thus be
regarded as confirmed.
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The Potential Relevance after
Primary Treatment

Whereas the prognostic
significance of the detection
of isolated tumor cells in the
bone marrow of breast cancer
patients at the time of the
diagnosis can be considered
as confirmed, the clinical
significance of these findings
is substantially limited by the
currently common adjuvant
treatment. According to the
still valid treatment standard
of the Consensus Meeting of
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Overall survival

43 60

72 8 9 108 120

Follow-up time (month)

St. Gallen in 2005 (and unmodi- Imag(_a 1: Overall survival in dependence of th_e detection qf isolated tumor
cells in the bone marrow of breast cancer patients at the time of the primary
diagnosis: data of a global Pooled Analysis (45).

fied in 2007) as well as the
guidelines of the AGO (Gyne-
cological Oncology Research
Group), approx. 80% of the
patients with initial diagnosis
of breast cancer receive a
cytostatic and/or an endocrine
therapy within the scope of the
primary treatment (46). In the
authors’ opinion, the treatment
suggested in the guidelines
shall not be omitted in case of
missing detection of isolated
tumor cells because of missing
prospective studies and pos-
sibly lacking sensitivity. Due to
the data available, tumor cell-
positive bone marrow findings,
however, absolutely provide a
sufficient basis for the indica-
tion for an adjuvant, above all
endocrine treatment. However,
due to the low prevalence

of tumor cell-positive bone
marrow findings in the very
early tumor stages, this group
probably represents less than
5% of all patients with initial
diagnosis of breast cancer.

Various individual studies inves-
tigated the question if persis-
tent tumor cells in the bone
marrow of distant metastasis-
free patients have a prognostic
significance in the oncologic

Survival Rate (x100%)

ity

!

Bone Marrow Status negative

WHigy
- T +
i

Bone Marrow Status positive

50,00

100,00

150,00 200,00

Observation Time (month)

Image 2: Overall survival in dependence of persistent tumor cells in the bone
marrow within the interval after surgery: data of a European Pooled Analysis

(48).

post-treatment. A joint analy-
sis of the data of 726 patients
from the university hospitals
of TUbingen, Munich and Oslo
confirmed previous university-
internal results: the overall
survival among the 15.4% of
the examined patients with
confirmed persistent tumor
cells in the peripheral blood dif-
fered by 62 months (p<0,0001,
Image 2) (48).
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As a part of the oncologic post-
treatment, the detection of
persistent isolated tumor cells
in the bone marrow may serve
as an alternative marker for the
indication of a secondary-adju-
vant treatment in the future.

In the SUCCESS Study, which
has recently successfully com-
pleted its recruitment, the sig-
nificance of persistent tumor
cells in the peripheral blood
has been examined with the

help of an immuncytochemical
approach (CellSearch, Veridex) Image 3: Immuncytochemical detection of an isolated tumor cell in the bone
' marrow with the pancytokeratin antibody A45-B/B3 (numerous, unstained

(Image 4). myeloid cells visible in the surrounding area)

The data on the prognostic
significance are awaited with
bated breath; they will, how-
ever, presumably be available
not before 2009. Within the
framework of the neoadjuvant
study GeparQuattro, an accom-
panying examination on the
relevance of the preoperative
detection of tumor cells in the
blood has also been conducted
using the same method.

SUCCESS-Study Design

1t treatment, as well

Conclusion

Level | evidence has proven
that the positive bone marrow
status can clearly be classified
as independent prognostic

marker for mammary carcino- Image 4: Immuncytochemical detection of circulating tumor cells in the
mas. At present, the relevance peripheral blood within the scope of the Success Study with the CellSearch

' o system (Verridex Inc.); blood sample collections are marked with arrows.
of the detection of isolated

tumor cells in the bone mar-
row at the time of the primary
diagnosis is, however, limited

due to the large proportion of
patients receiving systemic
therapy. The detection of
circulating tumor cells in the
peripheral blood in case of
primary mammary carcinomas
is, however, not yet evidence-
based and is the subject of a
great number of studies.

The main advantage of the
detection of minimal residual

diseases is the possibility of
serial detections in the course
of the disease or within the
scope of the oncologic post-
treatment.

Persistent isolated tumor cells
may represent an interesting
target of secondary-adjuvant
therapies in the future to im-
prove the chances of recovery
of patients with primary mam-
mary carcinomas.
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Thyroid and Diabetes
- an Underestimated

Thyroid Function Disorders
and Diabetes Mellitus

The simultaneous occurrence
of diabetes mellitus, both

type 1 and type 2 diabetes,
and hormone diseases (endo-
crinological clinical pictures) is
frequently observed.

In doing so, on one hand, alte-
rations of the hormone function
may occur in case of existing
diabetes as the consequence
of metabolic imbalances,
autonomous neuropathy and/or
vascular diseases. On the other
hand, certain hormone function
disorders have considerable
effects on the quality of the
diabetic’'s metabolic situation
as well as the carbohydrate
metabolism of previously not
diabetic persons.

Eventually, hormone function
disorders related to the spec-
trum of “autoimmune» disor-
ders are increasingly observed
in patients suffering from

type 1 diabetes.

In the following, alterations
of the thyroid activity in case
of existing diabetes mellitus
and vice versa the effects of
thyroid function disorders on
the carbohydrate metabolism
above all in patients suffer-
ing from diabetes but also in

people with previously healthy
metabolism are described.

Metabolic Imbalances in
Patients Suffering from Dia-
betes — Effects on the Thyroid
Activity

Just like other severe patho-
logical conditions, an extremely
bad metabolic situation or
imbalance in patients suffering
from type 1 and type 2 diabe-
tes leads to alterations of the
thyroid hormone metabolism in
terms of what is referred to as
«low T3 syndromen.

In patients suffering from
diabetes, the thyroid hormone
results completely return to
normal after the metabolic
state has been stabilised. It is
to be assumed that specific
treatment is not useful and
the spontaneous course with
normalisation of the thyroid
function results can be waited
for after the metabolic situation
has been stabilised.

lodine Deficiency Diseases:
Struma Development in
Patients Suffering from
Diabetes

It is to be assumed that, in
contrast to healthy people
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Table 1: Hyperthyreosis and control
of saccharometabolism in patients
without or with known diabetes

and especially in case of poor
metabolic control, patients
suffering from diabetes exhibit
a reduced or insufficient iodine
supply due to increased ioduria
and thus develop a struma
more often.

In case of diabetic renal lesion,
the iodine supply may also be
affected by increased ioduria
and a chronic iodine deficiency
situation may benefit struma
development.

In terms of the optimum
prevention of struma develop-
ment, sufficient iodine supply
is to be ensured even more
carefully in patients suffering
from diabetes. In addition to
optimum metabolic control of
the diabetes, sufficient iodine
supply through the nutrition is
to be pointed out. In phases

of life with increased risk

of iodine deficiency struma
development (pubescence,
pregnancy and lactation pe-
riod), additional prescription of
iodine tablets is recommended
(100 — 150 pg/day), especially
in case of struma disposition in
the family.

Hyperthyreosis and Diabetes
A saccharometabolic disor-
der is found in up to 57% of
the patients with untreated
hyperthyreosis, diabetes in
2-3% of them. In case of type
1 diabetes, the immunologi-
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¢ Without diabetes case history:

In case of untreated hyperthyreosis
- Up to 57 % of the patients have disordered saccharometabolism

and hyperthyreosis

- Up to 3.5 % of the patients have severe diabetes and hyperthyreosis

* With diabetes case history: Hyperthyreosis benefits disordered
saccharometabolism and metabolic imbalances by

- Increased insulin insensitivity

- Reduced insulin sensitivity in the periphery

- Inhibition of insulin release

- Increased glucose absorption in the intestine

- Pathologically increased release of the blood glucose increasing
hormone glucagon

- Increased glucose formation and release in the liver

cally induced hyperthyreosis
“Basedow'’s disease"” occurs
more frequently.

In case of hyperthyreosis,

the saccharometabolism is
disturbed by the mechanisms
listed in Table 1; in doing so,
above all the increased insen-
sitivity to insulin as well as

the increased glucose release
in the liver play an important
role. The alterations of saccha-
rometabolism can be com-
pletely normalised after having
reached a normal metabolic
state by adequate treatment
of the hyperthyreosis (Fig. 1
and 2).

In case of already known
diabetes, the occurrence

of hyperthyreosis is always
problematic as the metabolic
state is increasingly disturbed,
above all in case of long-stand-
ing, untreated hyperthyreosis.
Serious misinterpretations of
the diabetic situation are thus
possible (and not rare!) as the
clinical signs of hyperthyreosis
as well as the uncontrolled
diabetic metabolic state (e.g.
loss of weight, fatigue) are
similar! Because of the proc-
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Table 2: Hypothyreosis and diabetes
mellitus: Frequency and quality of
metabolic control

esses listed in Table 1, the
extension of the diabetes
treatment is always required in
case of uncontrolled diabetes
and hyperthyreosis. In insulin-
dependent patients suffering
from diabetes, the daily insulin
doses must be increased and
the insulin regime intensified.
In patients with diabetes and
simultaneous tablet therapy,
at least temporary stabilisa-
tion on insulin is required to
stabilise the metabolic situa-
tion. After the hyperthyreosis
has been treated successfully
(thyreostatic tablet therapy,
thyroid surgery or 131-radio-io-
dine treatment), the metabolic
situation can be completely
normalised and the previous
treatment usually initiated
again (Fig. 1 and 2).

As in Germany, an especially
high occurrence of nodular goi-
tre (struma nodosa) is assumed
- every third German has a
struma and/or thyroid nodule;
from the age of 45, nearly
every second German woman
has a thyroid struma - hyper-
thyreosis plays an important
role. It predominantly develops
in what is referred to as "hot”
thyroid nodes. During the also
high and increasing occurrence
of type 2 diabetes, the simulta-
neous occurrence of diabetes
and hyperthyreosis is extreme-
ly high. The large problem of
metabolic imbalances and the
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Frequency of hypothyreosis and type 1 diabetes

 “Autoimmune” thyroid inflammation (“autoimmune thyroiditis”)

- Most common cause of hyperthyreosis!
- Significantly higher frequency in case of type 1 diabetes mellitus!
(3 - 5fold higher by comparison to non-diabetics)

Increased tendency to hypoglycaemia in case of hypothyreosis

* Decreasing daily insulin requirement

¢ Increased insulin sensitivity / reduced insulin insensitivity

* Reduced gastrointestinal activity and glucose absorption

fact that diabetes is difficult to
stabilise in case of hyperthy-
reosis often undetected for a
long time, which causes disor-
ders of the diabetes situation
including high blood glucose
results even in its slight form
("subclinical hyperthyreosis”),
is extremely important for the
individual patient and must be
consistently monitored and
treated in time.

It has to be emphasised that
above all the risk of cardiac
arrhythmia increases already in
case of slight hyperthyreosis
(reduced TSH-value, normal
values for free T3 and T4).

Hypothyreosis and Diabetes
In patients suffering from
diabetes, the strong, but even
the slight form of hypothy-
reosis leads to a significantly
increased tendency to hypo-
glycaemia through various
mechanisms (see Tab. 2),
above all through a reduced
insulin requirement and an in-
creased insulin sensitivity. The
normalisation of hypothyreosis
by treatment with thyroid hor-
mones results in the complete
normalisation of the hypogly-
caemia occurrence.
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Fig. 2: Diagnosis and treatment of
the 26-year old female patient

In Germany the most common
reason for hypothyreosis is the
thyroid inflammation, caused
by an autoimmune process.
The frequency of this so-called
"autoimmune thyroiditis” in pa-
tients suffering from type 1 dia-
betes is assumed to be three
to five times higher than in
healthy persons; furthermore,
it occurs five to ten times more
frequently in women than

in men, the disease peak in
women being from the age of
50 to 60 (Fig. 3). This means
that not only patients with type
1 but also those with type 2
diabetes, in this case with in-
creased occurrence in women
of the above-mentioned age
group, have a significantly
increased risk of developing
hypothyreosis.

In addition, it is of importance
that women suffering from
type 1 diabetes develop such
a thyroiditis more frequently
after giving birth to a child,
which may lead to both hyper-
and hypothyreosis within the
first year after the delivery. In
30 to 50% of the cases, these
women develop permanent
hypothyreosis in the course of
their lifetimes.

Due to the considerable
effects of hypothyreosis on
the metabolic control of above
all insulin-dependent diabe-
tics with increased tendency
to hypoglycaemia on the one
hand, and with regard to the

* Diagnoses:

- Severe hyperthyreosis (Basedow's disease)
- Opthalmopathy (“endocrine orbitopathy” degree Ill)

- Uncontrolled diabetes mellitus
* Treatment:

- Tablets (“thyreostatic long-term therapy” for the period of 1 year

with Thiamazol tablets)

- Stabilisation of “orbitopathy” under treatment
- After having achieved normalisation of the thyroid function under

tablet therapy

> Gradual, long-term stabilisation of the metabolic control
> Insulin requirement like prior to hyperthyreosis
> Until now no reoccurrence of hyperthyreosis (Basedow's disease

after 4 years)

high simultaneous occurrence
of type 1 diabetes and thyroidi-
tis on the other, as well as the
high morbidity rate of women
of middle and high age, regular
“screening”, i.e. a check-up
examination at least once a
year for the thyroid function
(serum-TSH) and for the typical
thyroid antibodies (TPO-anti-
bodies, antibodies against thy-
roid peroxidase) is extremely
important, above all in patients
suffering from diabetes!

Special Life Situations: Dia-
betes and Thyroid Function
Disorder

Pregnancy and Lactation
Period, Climacteric

Careful controls of the thyroid
function (especially TSH as

Fig. 1: 26-year-old female patient
suffering from diabetes mellitus type
1. ICT over 8 years (HbA1c 5.8 %)
New: Blood glucose imbalances
(hyperglycaemia)!

Heart hurry, sweating, nervousness,
loss of weight
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well as thyroid antibodies) have

to be carried out in patients
suffering from type 1 diabetes
during the pregnancy or the
lactation period.

Autoimmune diseases of the
thyroid gland, hyperthyreosis
(Basedow's disease) and hy-
pothyreosis occur more often
in women suffering from type
1 diabetes.

Thus, it is of great importance
to not only improve the meta-
bolic situation in connection
with the diabetes but also ex-
amine the thyroid function and
antibodies during every phase
of pregnancy as soon as upon
family planning, i.e. prior to the
onset of pregnancy.

Thyropathies after parturition,
frequently occurring in women
with type 1 diabetes, indicates
a definite need to conduct

an examination of the thyroid
gland in this phase, especially
in case of unclear hypergly-
caemia or hypoglycaemia, in
order to treat hyperthyreosis or
hypothyreosis if necessary.

It is also very important to note
that even mild hypothyreosis
frequently causes problems
during the course of pregnancy
and maldevelopment of the
child. It is of utmost impor-
tance to regulate the TSH-
values into the target range of
(0.5 - 2.0 mE/I TSH) even upon
mild hypothyroidism, in order

German
Medical

il
deasl

Journal =i

FEATURING THE BEST OF GERMAN MEDICINE

dE

Fig. 3: Female patient (68 years old): Type 1 diabetes for 31 years:
Stable blood glucose situation with ICT over years (HbA1c 6,1%)
NEW: 1. Repeatedly occurring unclear hypoglycaemia

2. Increase in weight, depressive mood

68-year-old female patient with severe hypothyreosis
Strongly reduced thyroid in case of “autoimmune” thyroid inflasmation

(ultrasonic)

In spite of clinical complaints (reduced capacity, increased freezing, increase
in weight, depressive mood) over at least 5 years: diagnosis of hypothyreosis

extremely late!

(Laboratory upon first examination: TSH 96 uU/ml; FT4 0,1 ng/dl; anti-TPO-AK

2380 1U/ml)
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to ensure a regular course of
pregnancy and a healthy deve-
lopment of the child.

The climacteric phase is to be
paid special attention to as well
in case of administration of
hormones (female hormones),
since it is necessary to in-
crease the thyroid hormones
upon already treated hypothy-
reosis in order to retain the
TSH-values within the target
range upon simultaneous ad-
ministration of oestrogen.

This corresponds to the situa-
tion of pregnancy. In this case
also, a dose increase of 25-50
ug of thyroid hormone/day is
necessary in at least 70% of
patients in order to retain a
normal metabolic situation.

This is especially important for
women with diabetes, as hy-
pothyreosis with an increased
tendency to hypoglycaemia
may reoccur upon insufficient
thyroid hormone treatment.
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Table 3: Recommendations on
thyroid diagnostics and therapy in
patients suffering from diabetes

“Polyglandular Disease” in
Case of Diabetes
(Polyglandular Autoimmune
Insufficiency/Polyglandular
Autoimmune Syndrome
(PAS))

The simultaneous occurrence
of various autoimmune dis-
eases is called “polyglandular
autoimmune syndrome (PAS)”
and may trigger type 1 diabe-
tes, hyposuprarenalism with

a deficiency of cortisol (*Ad-
dison’s disease”) as well as
»white leprosy (“vitiligo"”) as
"PAS type 2". "PAS type 1"
is characterised by Addison'’s
disease, a hypofunction of the
calcium-regulating parathyroid
gland and dermatoses; more
rarely it is also accompanied by
thyropathies, trichorrhoea as
well as anaemia and indiges-
tion.

For the clinical practice it is

of importance to principally
search for further autoimmune
hormone diseases in patients
suffering from type 1 diabe-
tes. An annual «screening”,
especially for the thyroid func-
tion and corresponding thyroid
antibodies and in case of clini-
cal signs also for the existence
of a hypoadrenocorticalism is
highly recommended.

Conclusion

Because of the high simultane-
ous occurrence of both diabe-
tes and thyroid diseases with

FEATURING THE BEST OF GERMAN MEDICINE

Type 1 diabetes mellitus

¢ Annual examination of

- Thyroid function (serum TSH value)
- Thyroid antibodies (TPO antibodies)

* In case of pathological findings upon the “annual check-up”
- Extended diagnosis and therapy planning
* During pregnancy / post partum: TSH, TPO-AK controls

Type 1 and type 2 diabetes mellitus

* In case of unclear metabolic imbalances
- Always consider thyroid functional disorder as possible cause!
¢ In case of iodine deficiency struma

- Ensure prevention
- Control of the thyroid size and structure by means of sonography;
in case of pathological findings: extended diagnosis and treatment

hyperthyreosis and hypothyre-
osis (excess or low production
of thyroid hormones), it is of
special significance for every
person suffering from diabetes
and every attending physician
to arrange for the thyroid acti-
vity to be examined on a regu-
lar basis, at least once a year
and in each case of unclear
worsening of the metabolic
situation, and enable an
adequate treatment and thus
stabilisation of the metabolic
activities as early as possible.
This is the only way to avoid
unnecessary problems or com-
plications.

Literature available from the
author
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Prof. Dr. Petra-Maria
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Clinic for Endocrinology, Diabetes
and Angiology
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FEATURING THE BEST OF GERMAN MEDICINE

If IVF, ICSI and
Other Methods
do not help any

more...

Procedures like IVF (in-vitro-
fertilization) or ICSI (intracyto-
plasmatic sperm injection) and
others have proven to be very
effective treatments if parents
have a fertility problem. Even
if a lot of time and effort must
be invested in every individual
case, the pregnancy rates are
good and by now more than
three million children have
been born thanks to these
treatment techniques.

But these ART (assisted re-
production techniques) cannot
always help. Every specialist
knows female patients who

— although they are young and
have a good prognosis — do
not get pregnant even after re-
peated embryo transfers (with
very good pre-implantation
embryos); this is all the more
true for older women.

We have learned by now that a
successful pregnancy estab-
lishment does not only require
an artificial fertilization of the
egg but also optimal conditions
before, after and during the
implantation procedure.

Especially the diagnosis and
therapy of women, who had

no problem getting pregnant
but kept losing their children
again and again (“recurrent
spontaneous abortions (RSA)")
has contributed to this know-
ledge. But also a large amount
of basic research material has
shown that in every individual
case it depends very much on
the embryo-maternal dialogue
whether a pregnancy is sup-
posed to progress successfully.

Which Factors are known
today?

Many body systems are of
importance for the implantation
process with the immune
system of the woman definite-
ly taking first place. Disorders
in this area can lead to nida-
tion problems, the most
well-known of them being the
antiphospholipid syndrome
with antibodies acting against
parts of the cell surface (e.g.
phospholipids). Such autosen-
sibilisations with the formation
of autoantibodies can severely
disturb the implantation proc-
ess and the further course of
the pregnancy. Under certain
circumstances this can also be
true for the formation of other
antibodies, occuring in diseas-
es like autoimmune thyroditis
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Table 1: Reason for operation and
reception method afterwards

(inflammation of the thyroid
gland), PCP (primary chronic
polyarthritis), MS (multiple
sclerosis) and others. In this
context we must not forget ac-
tive endometriosis, which can
also cause major immunologi-
cal disorders.

Another important system

is the coagulation system. If
someone'’s blood is “too thick”
(thrombophilia) this may also
interfere with the implanta-
tion and the course of the
pregnancy. About 6-7% of the
entire population is estimated
to suffer from thrombophilia.
The most well-known disorders
here are genetic mutations
such as the factor-V-mutation
(Leiden) or polymorphisms of
the factor No. Il (prothrombin).

Other points worth mentioning
are metabolic defects of the
folic acid metabolism (MTHFR
mutations), but also hormo-
nal disorders such as insulin
resistance, and/or hyperinsuli-
nism which can have a nega-
tive effect on the quality of
the 00cyte. An elevated level
of male hormones, if this is
caused by genetic defects of
the hormone synthesis in the
adrenal cortex can also play a
major role (e.g. CYP-21-gene
polymorphisms); in case of a
pregnancy such a disorder can
lead to the masculinization of a
female embryo — if not treated.

FEATURING THE BEST OF GERMAN MEDICINE

Birth
Re-Endometriosis 154
> 3x IVF/ICSI 136
Fibroids>=4-5cm 52
Tubar 44

82 60%
39 75%
61%
5 *
5 *
51 7%

Uterus Septum 7
Post Sterilization 6

PCO and Others 72

In addition rare allergy forms
such as the celiac disease (an
allergy which is generally diag-
nosed as an intestinal disease)
and anatomical problems need
to be mentioned too: Intra-
mural fibroids (located in the
uterus walls) and/or fibroids of
the uterine cavity are examples
here. Anatomic disorders in
case of a PCO syndrome (with
a hyperthecosis and a thicken-
ing of the tunica albuginea) can
also have negative effects on
an IVF and/or ICSI treatment.

There are a number of other
factors which could be named
here but this would only further
illustrate the obvious fact that
there are countless hormonal,
immunological, rheological and
also genetic factors which can
have a decisive influence on a
successful treatment. There-
fore the important point here is
to perform holistic diagnostics
and also to design a general
overall therapy concept, which
considers as many factors as
possible that might influence
the outcome of the treatment.

Surgically Resolvable
Additional Diseases
Table 1 shows how high our

Spontaneous

109 71% 39 36% 19

Conception Methods
Stim/IlUl  IVF/ICSI

17% 51 47%

2 89%
15% 13 33% 20 52%
2% 4 15% 17 63%
1 * 2 2
5 % > =
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FEATURING THE BEST OF GERMAN MEDICINE

Table 2: IVIG with RIF patients: total
results of our IVF/ICSI program (since
1998), shown as pregnancy rates per
treatment cycle

pregnancy rates are for women
with e.g. endometriosis or
fibroids, and this if no surgery
is performed or after surgery.
The clear result is that preg-
nancy rates increase signifi-
cantly after a surgical removal
of endometriosis or of fibroids,
either after IVF or ICSI or after
[UI (intrauterine insemination)
or even after stimulated cycles
and normal sexual intercourse.

These figures show clearly
that it makes sense to elimi-
nate these additional disorders
before applying ART methods.
Or the other way round: female
patients who do not become
pregnant by means of the ART
methods and suffer from such
additional diseases should
definitely receive (laparoscopic)
treatment.

The Antiphospholipid
Syndrome

Immunological disorders can-
not be treated in a causal way
because the immune system
often “remembers” the forma-
tion of antibodies if an auto-
sensibilisation once has taken
place, i.e. memory cells are
created, which cannot be re-
moved. In case of an antiphos-
pholipid syndrome the dilution
of the blood with heparin and
ASS is a well-established ap-
proach. If this syndrome shows
a very active form, immuno-
suppressive medication such

All Cycles Without Additional Immunoglobulin +/-

Medication

as Prednisolon can also be
administered.

By now we have gathered a
lot of experience with female
patients with an antiphospho-
lipid syndrome and antiphos-
pholipid antibodies within the
ART program as well as in
cases of repeated child loss.
In the IVF program this experi-
ence helps to nearly double
the pregnancy rate per cycle,
women who have repeatedly
lost their child can count on

a baby-take-home-rate of 75-
80% per beginning pregnancy.
Additionally, the pregnancies
mostly take a normal course up
until the term birth.

The Natural Killer Cells

As a human embryo surface
does not show the typical
surface antigens of an adult,
itisin a way “masqueraded”.
However, it shows typical
embryonic surface structures
(e.g. HLA-E, HLA-F, HLA-G),
which make it in a certain way
“untouchable.” As the natural
killer cells are responsible for
all “unidentified cells”, the
embryo-maternal dialogue
especially during the implan-
tation takes place between

Additional Medication

23,5%
21,0%

45,8%
37,9%
40,0%
38,9%
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Table 3: LNCC with RIF patients: total
results of our IVF/ICSI program (since
1998), shown as pregnancy rates per
treatment cycle

the embryo and the (uterine)
natural killer cells. If their levels
are too high, however, serious
problems occur for the further
progress of the pregnancy.

So far it has not been pos-
sible to measure the level of
the subgroup of the NK cells,
which are responsible for the
implantation within the uterus,
Therefore, the NK cells are
measured in the peripheral
blood. If the level is too high,
the concentration is held low
by the administration of immu-
noglobulins.

Table 2 shows the results

for female patients in our

ART program whose NK cell
levels have been too high. This
indicates that female patients
whose NK cell levels are too
high can profit significantly and
show sustainably higher preg-
nancy rates compared to the
untreated group. We normally
determine the NK cell levels

at the time of embryo transfer
as the concentrations can vary
significantly at different points
during the stimulated cycle
(just as during the monthly
cycle).

The Drug LeukoNorm Cyto-
Chemia®

This drug is a special medica-
tion available in Germany. It is
an ultrafiltrate from the super-
natant of human lymphocytes
cultures which has been

FEATURING THE BEST OF GERMAN MEDICINE

All Cycles Without Additional LNCC +/-

Medication

31,3%
29,2%

28,9%
23,1%
20,8%
26,6%

approved for the treatment of
many diseases. We administer
this medication especially to
female patients who have lost
a child repeatedly and where
no other reason can be found.
We also administer it in cases
where the cellular immune
defence is too accentuated,
which can be seen from the
(elevated) TH1/TH2 ratio.

Table 3 shows our treatment
results for female patients with
these problems. They indicate
that the administration of Leu-
koNorm CytoChemia (LNCC)
definitely leads to increased
pregnancy rates.

Growth Supporting
Cytokines, Especially

the G-CSF

Many second messengers,
known as cytokines and
growth factors, regulate the
embryo-maternal dialogue.

A particularly powerful support-
ive factor of the cell division is
the G-CSF (granulocyte-colony
stimulating factor), a growth
factor which by now has been
detected in the entire body. It
is available as a special medica-
tion and also plays a major role
for the embryonic implantation.

Additional Medication

36,5%
23,4%
54,5%
28,9%
18,8%
36,4%

®CytoChemia a g3l ¢l gl
s se oala elpu syl ia
Lada Ge 85l sag Ll
Ul alll (e da jatis 48506
s Laalll LA ¢ 555 e
Ll L3135 Ll
s3a ias . oalye Yl e Sl
NETNRURUPPIEWRUNE S
2SEe ISy (el us

oA e Gl am o ol S
Wl s Jla 8 Loyl aas
o o3 3y s slall ¢ Laall 3
THI/THZ fs ¢ syl J3a

Litallae ilss ¥ Jpuall ek,
O] (Sl el o 50l
slacl ol 54la3 5 JSLuall oa
(LNCC) Lyasias sipus pys55Sell
Jare 3L Il s wsSLEIL
Jyasl

saill Laclull LS gl
G-CSF dwla

L L gl yall (o 53
el 5 SUsS paially &g o
aiall Gy Lo 233l alais il
JSeas aclall (530 Jolally ooV,
Jalall ga LAY aLuisY ola
slusall ol jeriwd (& )l

:LNCC with RIF & Lay yal 1Y Jgaall
3is) IVF/ICST Liaa s 5 3, esanll
Jane JSi e yelas a5 (VAAA ale

Aallas 5550 U Jsaall

5S35 AL LAl &l LS
3uana Huall LAY e 8 gfus
Ldadly caiall cpay Lo &3l L
O 1l dala g Lgtapl, dl5LAN
SHaald G i;; Slle Lalgius
ookd LalS dnlay dyua JSL
Jaall

a3 o (Saall e 3L Y1 I
Lsall ol paall (5 5hn ol
il (Lgiaada AL LAY
ol Jals g 5ol e U e oo
WL LA olid S el
NENSOUPNUREPESY

i e (s sl LS 131
sl Lol oS a0ls

e Liall oLl g 1)

il 5L Y3, anl ek
ol rad o STl -l
&3 sl ART seluwall Jasl
Lty AL LA 5853
Joa lle NK cells

Osd S Ll 1 iy 3
AL LA Il 5.8 2l
ISy (gt o oS Lgiaabay
o el Ll y¢ia g Lgals
il L anall e 5L lle
Goitums b J<an saas dallas
oall J& =3y 3 NK LS
s LAl 63 35 o g
IMa L5 ga Lo JSiuy Calias ol

T jmall 5 gall (Uil Lalias Lalas
(Tl 5, 9ll Jio Lols)



German
Medical

aly JI
_H

Journal =L

Reproductive Medicine

Table 4: G-CSF with RIF patients:
total results of our IVF/ICSI program
(since 1998), shown as pregnancy
rates per treatment cycle

Table 4 shows the application
of G-CSF especially in female
patients, where failures have
been obviously caused by a
lack of stimulation of embry-
onic growth.

Publications indicate now that
the addition of G-CSF to the
culture medium significantly
increases the rate of blastocyst
formation, proving that this
indeed supports embryonic
development.

Active Immunization (Al)
This is a very old procedure,
which is still subject to inten-
sive discussion as its exact
mechanisms of action are not
known.

Here, lymphocytes of the
future father are transferred to
the mother thus producing a
kind of sensibilization against
the cell surface antigens of the
father, which the embryo will
also carry - later.

It is possible that this increases
the recognizability of the
embryo within the uterus — at
any rate it is not attacked (see
above). But other mechanisms
are also under discussion, such
as a change of the TH1/TH2
quotient.

Table 5 shows the results of
the patients treated in this way.
And here, too an increase in
pregnancy rates can be seen.
Table 5 proves that additive ef-

FEATURING THE BEST OF GERMAN MEDICINE

All Cycles Without Additional G-CSF +/-

Medication

31,3%
29,2%

28,9%
23,7%
20,8%
26,6%

fects even exist when combin-
ing the active immunization and
the application of the G-CSF
(we always apply it as a single
shot after embryo transfer, ap-
proximately 34 m units).

We have also seen many cases
of “unexplained sterility” by
now, where a spontaneous
pregnancy and delivery oc-
curred after an active immuni-
zation.

Thrombophilia

The adequate therapy of
thrombophilia is the hepariniza-
tion during the entire pregnan-
cy and also in childbed.

This therapy is similar for all
thrombophilia, a decisive factor
here is the early diagnosis of
thrombophilia.

For female patients diagnosed
with thrombophilia — by now
amounting to several hundreds
— we have a baby-take-home-
rate per beginning pregnancy
of about 80% with mostly
normal pregnancies, i.e. no pre-
eclampsia, HELLP syndrome,
etc.

A rare phenomenon are
patients with haemophilia,

Additional Medication
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Table 5: Al plus G-CSF: total results
of our IVF/ICSI program (since 1998),
shown as pregnancy rates per treat-
ment cycle

i.e. patients whose blood is
“too thin”. This can also lead
to difficulties as far as the
implantation and the course of
the pregnancy are concerned.
Contrary to the thrombophilia,
here a factor substitution is the
preferred treatment method. In
the rare cases of haemophilia,
where we have carried out this
method, the pregnancy rates
as well as the baby-take-home-
rates were high.

Hormonal Disorders

The most well-known syn-
drome here is the PCO syn-
drome. This is a very complex
and difficult disorder. If it is
caused by a hyperinsulinism
or an insulin resistance the
adequate therapy consists of
the application of the insulin-
sentisizer Metformin. Other
insulin-sentisizers can also be
administered.

Due to the anatomic alteration
(see above) it often makes
sense to perform ovarian
surgery with an “itching” of
the ovaries. This method called
LEOS does not only cause a
decrease of male hormones
but also a significantly better
stimulation of the ovaries with
significantly fewer problems
(i.e. fewer hyper-stimulation
syndromes) as well as a higher
quality of the 00cytes. Our re-
sults referring to this approach
are shown in table 1.

All Cycles Without Additional Al plus G-CSF +/-

Medication

31,3%
29,2%

28,9%
23,1%
20,8%
26,6%

In extreme cases an in-vitro-
maturation (IVM) can be carried
out. In this case, no or a very
short-term stimulation is ap-
plied, ovulation is triggered
very early so that intentionally
premature egg cells are re-
trieved. These mature in-vitro.
This method eliminates many
stimulation problems, how-
ever pregnancy rates are still
lower today than with the usual
stimulation procedures with
subsequent IVF or ICSI.

Are ART Techniques Always
the Best Choice?

From men who underwent
sterilization the sperm is often
gained from the epididymis
(MESA = microsurgical epidi-
dymal sperm aspiration) or

the testicles (testicular sperm
extraction). This makes sense
in cases where the testicular
function is significantly reduced
and also in cases where the
spermatic duct is significantly
altered due to inflammation
(we have published the first
successful pregnancies follow-
ing this method in the German-
speaking region).

After sterilization, however, it
often makes sense to open the
spermatic duct by means of

Additional Medication
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microsurgery as this frequently
makes it possible for the men
to father their children at home
without any disadvantages.

The so-called “Munich con-
cept” has now acquired world-
wide recognition and leads to
excellent pregnancy rates. If
the re-fertilization operation
fails, sperm is always extracted
from the testicles and the
epididymis during the opera-
tion, so that all therapy options
are available later on.

Often enough however, these
re-fertilization operations are
followed by spontaneous preg-
nancies.

Summary

The ART techniques IVF and
ICSI have revolutionized the
treatment of an unfulfilled wish
for a child and can be de-
scribed as successful therapy
procedures in this field.

If these methods do not bring
the desired result and success,
“fine tuning” is required, so
that all possible pathological
factors are considered and
treated within the framework
of an overall concept.

When such a concept is fol-
lowed, very good results are
possible afterwards.

Of course there is no 100%
guarantee of a successful treat-
ment, also because it has not

FEATURING THE BEST OF GERMAN MEDICINE

been possible yet to define all
factors influencing success or
failure.

Literature from the author

Prof. Dr.Dr. Wolfgang Wiirfel (MD)
Fertility Centre Munich
info@ivf-muenchen.de
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» Service possible in various countries
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* Health care form in group living settings

* Intensive care for babies and children
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ProVita

* Intensive care for babies and children
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Pro Vita
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Visitors from all over the world
love the special Munich-mix-
ture of Bavarian tradition and
hospitality, pulsating activity,

{
$
’
y
4

broadminded cosmopolitanism,

dynamic innovation and unper-
turbed coolness.

The Bavarian state capitol
offers everything the visitors
dream of: service orientation,
friendliness, safety, clear ar-
rangement, moderate climate,
arts and culture, exciting lei-

sure activities for families with
children, best-possible medical
care, a great variety of four and
five-star hotels, restaurants
for any taste as well as green
spaces such as parks and
gardens and an also glittering
green mountain river in the
midst of the city, the Isar.
Shopping and sightseeing,

the most popular activities of
the visitors of Munich, can be
nicely combined with each
other in the city of short ways.
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How about a visit at the Resi- & X.a_LsJ.‘SI 3,500 OSay G
denz, the largest city castle of 13y (5Lae, gbo) \_‘_-‘ui
Germany, followed by a stroll
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its boutiques of the first-class
fashion designers?

Or how about a stroll through

the shopping and event area of
the Five Yards in the Theatiner-
straRe combined with a discov-
ery tour through the excellently Q’. =
integrated exhibition gallery of
the Hypo Cultural Foundation?
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In the Old Town around the
Marienplatz with the old Town
Hall and the world-famous
Glockenspiel (Carillon), shops
lure with typical Bavarian prod-
ucts such as traditional fashion
or arts and crafts.

The Viktualienmarkt in the mid-
dle 'of the. city Centrg |§ famous Laaall 5 ya Ll 5 sa0 Lissa
for its culinary specialties. . -

Lalaasy oS kans 5, Lally
With its castles and churches,
mountains and seas, smooth
green hills and mighty massifs,
Munich's charming countryside
is waiting to be discovered.
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Highlights June, July and August 2009

until 16/08/2009  Last Exit Munich
www.aegyptisches-museum-muenchen.de

until 26/07/2009  The Wittelshach and the Central Empire
400 years of China and Bavaria
www.bayerisches-nationalmuseum.de

until 30/08/2009  Tutankhamun - his grave and the treasures
www.tut-ausstellung.com

from May 2009  Museum Brandhorst
www.museum-brandhorst.de

13 - 14/06/09 City Founding Festival
www.muenchen-tourist.de

19-21/06/2009  Rowing World Cup Munich 2009
www.regatta.de

30/06 —31/07/2009 Munich Opera Festival
www.staatsoper.de

11-12/07/2009  Classic at the Odeonsplatz — Open Air
www.klassik-am-odeonsplatz.de

30/07 - 16/08/2009 Summer Festival in the Olympiapark
www.olympiapark-muenchen.de

Munich Tourist Office
Sendlinger Strasse 1
80331 Munich
tourismus@muenchen.de
www.muenchen-tourist.de
www.munich.de/health
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Competence Center for the Diagnostic and Therapy :*p**
of Chronic Pruritus x4
sesese—~u=ris  Specialists from several Departments of the University offer a complete s
check-up to identify the origin and best treatment for chronic pruritus.
Department of Obstetrics and Gynecology, University :*p**
%" il Hospital of Tuebingen x4
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KLOSTER
GRAFSCHAFT

o
SPECIALIST HOSPITAL
FOR PNEUMOLOGY AND
ALLERGOLOGY

Urivorssatscirivum Tutirgen

Universitdtsklinikum
Miinster

Info

Department of Ophthalmology, Klinikum rechts der
Isar, TUM

diabetic retinopathy, retinal detachment, cataract, corneal
transplants, lasik and epilasik and more

Department of Orthopaedic Sports Medicine,
Klinikum rechts der Isar

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

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

Treatment of multimodal and brain tumours, vascular
malformations, paediatric, spine, neurosurgery.

Pro Vita out-of-Hospital Intensive Care

Intensive Patients Care in a non-hospital setting for adults,
babies and children

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and

Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.

University Hospital Muenster /
Universitatsklinikum Miinster

The University Hospital of Minster is one of the largest hospital

complexes for specialised medical care in northern Germany.
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XCell-Center for Stem Cell Therapy

€ el-center
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“escreeneneaene | the Eduardus Hospital

BG-Trauma Hospital Tuebingen
LR S
W 7 traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

Department Obstet. Gynecology, University Hospital
. LMU Munich

KLINIKUM .
RILY) R Women Health, Cancer, Prenatal Care, Infertility

Department of Nephrology and Endocrinology,
. Charite, Campus Benjamin Franklin
@H ARITE treatment of all kidney problems including renal
transplantation and hypertension

. Practices
Medical Doctors

Dr. Schlotmann & Partner PraxisKlinik

o

Dr. Schlotmann & Part:

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

Neocontrol - Pelvic Floor Therapy System

KITALPHA || MED . . .
non-surgical, non-invasive therapy

Orthopédie Bavariapark

Orthopadie

SEVEREEERS  Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement
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) Medical Equipment

' MedTech Instruments Info
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oot Disinfection, Sterilisation, Hygiene &
Hygiene
proxomed Medizintechnik GmbH :(*
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Professional Training Systems for Active Therapy.
Future Rehab and health Concepts

3B Scientific 3
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...going one step further

g one step further

Dieringer GmbH x

/M DIERINGER )7/ . - "%
=emsemeesorthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel % i Inf Y
Services Hotels .: Y nro
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S~ German Medical Consult :*Z‘)**
" German| \

Medl(ﬂl_ We arrange the best treatment for patients from all over the
\Consul: worldin specified and renowned German Centres of Excellence.

ADAc ADAC Service GmbH *

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

. Reuschel & Co. Privatbankiers 2

M V'n"f‘ |

Lok .MM’ Reuschel & Co. Privatbankiers is one of Germany's leading
S private banks



Hospital
Planning

following the EU guidelines

* 5k

pital/practice certificatio
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ing and development of hospitals, Engineering
health centres and medical practices .
% hospital furnishings and made n
infrastructure Germany

% CT and MRI diagnosis equipment

www.hospitalplanning.eu

% operating rooms and furnishings
% management structure, medical structure
% information design, interior design ’

% hospital and practice marketing

% presentation and appearance in public
(public relations) Hospital
% internal presentation and appearance

(human relations) P|alllllng
% development of the corporate identity (Cl) A"|ance

* website optimization, screen design Berlin - Munich
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