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Medical Treatment in Germany

Germany takes a leading
position in medicine.

German hospitals, clinics and medical
doctors enjoy an excellent reputation.
The continuously rising number

of patients, who come to Germany

to receive medical treatment and
support, strongly confirms this fact.

Patients from the Gulf States gladly
come to Germany to receive medi-
cal treatment because they regard
Germany as a safe place and rely on
German clinics and physicians.
They feel welcome as guests and
enjoy that they are encountered in
an open-minded and friendly way.

German Medical Council, partner of
renowned German hospitals, clinics
and specialized practices, organizes
the best medical treatment for
patients from all over the world and
offers them a full service package.
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Editor's Note

Dear Reader,

Knowledge changes the
world.

Quite a few years have passed
since the German Medical
Journal was launched. Initially
in printed form, we brought

it into being with the aim to
create an internationally rele-
vant trade journal that comes
from Germany. A high-quality
medium, which was designed
to represent Germany as a
country of first-rate medicine
and provide an adequate frame
for international publications
of university hospitals and
their specialists in all medical
disciplines.

At first, we introduced the
Arabic version. From the very
beginning, we attached great
importance to addressing our
Arabic-speaking readers in their
native language, as a token of
our respect for a great culture.

Following the introductory
period, we gradually digitalised
the German Medical Journal,
since the Internet had been
developed for scientific publica-
tions and therefore constitutes
the ideal communication chan-
nel to be used for our journal.

Since last year, the German
Medical Journal has also been
available in Russian-English
and already boasts as many as
86,000 readers. (By the way:
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The Arabic-English version
reaches 249,000 readers.)

The English version meets
with great interest throughout
the world on all continents and
in the most remote regions.
The journal thus also provides
a valuable contribution to the
global transfer of knowledge -
an aspect that is near and dear
to our hearts. Because know-
ledge makes the world a better
place.

Latest news from the world
of medicine, whenever and
wherever you like:

Welcome to the

German Medical Journal

The Journal for the worldwide
med community

Nadine Baume
Managing Director
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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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Gastric Cancer

Peter C. Thuss-Patience, MD PhD
Matthias Glanemann, MD PhD

Introduction

The incidence of gastric cancer
shows a broad variety world-
wide and is the highest in East-
ern Asia, Europe and South
America. Gastric cancer is less
frequent in North America or
most parts of Africa [Shi 2010],
however, it is still one of the
major causes of cancer-related
death, and only about thirty
percent of patients present in
a stage which can be treated
with curative intent [Catalano
2009].

Therefore, treatment of gastric
cancer requires complete
attention by numerous disci-
plines, all taking together their
know-how, with surgeons and
oncologists in the center of
interdisciplinary activity.

Indeed, surgery and systemic
chemotherapy present as man-
datory parts of the treatment
approach for patients with
curatively operable gastric can-
cer and, in parts, for patients
with metastatic disease.

This review will give a concise
overview on current treatment
modalities in case of gastric
cancer.
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Surgery

The primary surgical goal in
case of gastric cancer consists
of complete (in sano) tumor
removal, including appropriate
distance of the tumor to the
surgical margins. Moreover,
the risk for systemic or local
cancer recurrence should be
diminished by additional lymph
node resection. In general, gas-
tric cancer surgery is indicated
with curative intention if the
tumor has not spread to distant
organs i.e. liver, lung, or perito-
neum. Endoscopy and CT scan
sufficiently provide all required
information on tumor histology
(including Laurén classifica-
tion), tumor localisation and re-
sectability. In case of doubt, an
explorative laparoscopy may be
indicated. Thereby, adequate
staging of the patient according
to the UICC classification will
be achieved.

Early gastric cancer, defined
as a lymph-node negative T1
lesion up to 2 cm in diameter
with well-moderated differen-
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Gastric Cancer

ciated adenocarcinoma, can

be successfully treated with
curative intent by endoscopic
measures such as endoscopic
mucosal resection (EMR) or
endoscopic submucosal dis-
section (ESD) [Nakajima 2002].
To identify those patinets en-
dosonography is also required
for accurate prediction of tumor
invasion depth and local lymph
node status Alternatively, proxi-
mal gastrectomy with jejunal
(pouch) interposition may be
performed with survival rates
approaching over 90% [Katai
2004, Takagawa 2010].

With respect to locally ad-
vanced carcinoma (Figure 1),
total gastrectomy as well as
subtotal gastrectomy (in case
of tumors in the lower third)

is recommended, provided
adequate tumor distance to
the oral and aboral resection
margins (according to Laurén
classification), confirmed intra-
operatively by instantaneous
section. Subtotal gastrectomy
is comparable to total gastrec-
tomy in terms of postoperative
morbidity and mortality. Thus,
given equivalent survival, sub-
total gastrectomy offers higher
quality of life to the patient
representing the preferred
surgical technique if both are
feasible according to intraop-
erative tumor characteristics.
[Shi 2010].

The extent of lymphadenec-
tomy is still discussed contro-
versially since two different ap-
proaches were applied. While
extended lymphadenectomy
was traditionally performed

in Eastern Asia, limited lym-
phadenectomy was advocated
by most western surgeons as a
result of two large randomized
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multicenter studies who failed
to demonstrate a survival
improvement after extended
lymphadenectomy, mainly due
to increased postoperative
morbidity and mortality rates
[Bree 2010]. However, a recent
multicenter randomized study
comparing D1 and D2 lym-
phadenectomy showed that D2
lymph node dissection was as
safe as D1 lymphadenectomy
in specialized centers [De-

giuli 2010]. Recently published
long-term follow up of the
randomized Dutch trial compar-
ing D1 versus D2 also favours
D2 dissection when splenec-
tomy and pancreatectomy are
avoided [Songun 2010].

The routine dissection of
paraaortic lymph nodes did not
prove beneficial in a rand-
omized trial [Sasoko 2008].
Therefore, D2 lymphadenecto-
my is advised when performed
by experienced surgeons, and
the addition of paraaortic lymph
nodes should be considered
only in case of clinical or patho-
logical involvement. Limited
(D1) lymphadenectomy how-
ever is advocated for surgeons
not experienced in extended
lymphadenectomy, for patients
with poor general performance
status, and for early gastric
cancer [Bree 2010].

Intestinal reconstruction con-
sists of Roux-en-Y esophago-
jejunostomy with/-out pouch
formation. A recent metaanaly-
sis by Gertler et al. reported on
clinical advantages of pouch
reconstruction after total
gastrectomy. Patients with a
pouch complained significantly
less of dumping and heartburn
and showed a significantly bet-
ter food intake postoperatively.
Moreover, quality of life was
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Gastric Cancer

Fig.1: Gastric cancer in a 32-year old
patient without evidence of perito-
neal or liver metastasis requiring total
gastrectomy.

significantly improved com-
pared with patients without a
pouch [Gertler 2009.] Never-
theless, most centers prefer
the Roux-en-Y esophagoje-
junostomy after (sub-) total
gastrectomy.

Extended surgery for gastric
cancer may comprise additional
resection of the (transverse)
colon, (tail of) pancreas, spleen,
or left hepatic lobe [Shchepo-
tin 1998], which can increase
postoperative morbidity and
mortality rates. Thus, resection
of adjacent organs in conjunc-
tion with gastrectomy should
only be performed to achieve
RO resection, preferably in
lymph-node negative patients
[Shi 2010]. In carefully selected
patients optimal gastric surgery
may result in 1-year survival
rates of up to 85% when com-
bined with additional systemic
chemotherapy [Lin 2008].

Neoadjuvant Treatment
- perioperative chemotherapy

For patients with tumor stage |l
(UICC) or higher, perioperative
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chemotherapy is the standard
of care. Two large randomized
phase Il studies demonstrated
that a Cisplatin/5-FU based
chemotherapy before and after
operation improved the 5-year
survival rate by 13% or 14%
percent, respectively [Cunning-
ham 2006, Boige 2007].

In the MAGIC-trial, 503 pa-
tients with adenocarcinoma of
the distal oesophagus (14%),
the gastro-oesophageal
junction (11%) or the gastric
body (74%) were randomized
between surgery alone and
perioperative chemotherapy
with Epirubicine/Cisplatin/5-FU.
While morbidity and mortality
were not increased by addi-
tional chemotherapy, the rate
of curative resections was
increased from 70% (sur-
gery group) to 79%, as was
the 5-year survival with 36%
(chemotherapy group) com-
pared to 23% (surgery group)
[Cunningham 2006]. These
results were confirmed in a
French study on 224 patients

suffering from adenocarci-
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Gastric Cancer

noma of the distal oesophagus
(13%), gastro-oesophageal
junction (62%) or gastric body
(25%). In this trial a 5-year
survival advantage of 14% was
demonstrated by periopera-
tive chemotherapy consisting
of Cisplatin/5-FU compared to
surgery alone [Boige 2007].

In the meantime, different
trials are on its way with an at-
tempt to optimize perioperative
chemotherapy. Docetaxel has
been integrated in the periop-
erative setting and an interim
analysis has showed promising
complete remission rates up
to 15% [Thuss-Patience 2010].
Other trials have integrated
targeted therapy approaches
with panitumomab (antibody
against the epidermal growth
factor receptor EGFR) or beva-
cizumab (an antibody against
vascular endothelial growth
factor VEGF), while trials with
trastuzumab (inhibition of the
HER 2 receptor) in the neo-ad-
juvant setting will start shortly.

- preoperative radio-
chemotherapy

For tumors located in the gas-
tric body, there are no phase |ll
trials available addressing the
issue of neoadjuvant radiation
or chemoradiation, therefore,
this concept is no valid op-
tion for tumors located in the
gastric body.

Several trials included patients
with adenocarcinomas aris-

ing in the gastro-esophageal
junction (GEJ) into preoperative
radio-chemotherapy protocolls.
This approach may lead to a
high rate of pathologic com-
plete remissions but is associ-
ated with a possible increase

in post-operative morbidity
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and mortality. [Stahl 2009,
Gebski 2007, Van Gaast 2010].
In contrast, a perioperative
chemotherapy approach does
not increase postoperative
complication rates and is ther-
fore often the preferred option
not only for gastric but also for
GE-junction adenocarcinomas.

Adjuvant Treatment
- postoperative chemo-
therapy

A recent metaanalysis could
detect a significant survival
benefit for patients treated
with adjuvant chemotherapy
compared with surgery only
(Paoletti 2010). This benefit
could be confirmed in a japa-
nese phase Il trial reporting
on a survival advantage for
patients treated with adjuvant
chemotherapy consisting

of S1, an oral 5-FU pro drug
[Sakuramato 2007].

However, asian patients often
show different tumor biology
and have different metabolisa-
tion of ST compared to cauca-
sian patients. No single Euro-
pean trial supports the benefit
of adjuvant chemotherapy,
provided that patients with gas-
tric cancer were well operated
including D2 lymphadenec-
tomy and complete (R0O) tumor
removal [Buzzoni 2006]. A
perioperative chemotherapy is
therefore the preferred ap-
proach in Europe.

- postoperative radio-chemo-
therapy

In the USA, postoperative ra-
dio-chemotherapy presents as
the routine approach based on
a randomized phase |l study of
Macdonald et al. [Macdonald
2001].

Llas<tl dalyall Jiila dallaall
Las Lol

sk &0 0 wluslya an 92Y
Lo Laiul) 4850 pal) dalaall L3lia)
Baxall s i 3 LaslasSUl
AL Barall p (3 s g3l

& hlaa Lallaadl sia Huaa3Y
Banall pua 3 Lad giall o,V
Slalyall (o aganll el yal a3 a3l
Ombadl papall e

Jeosll (3 Losiu, S50V,

Sl (GEJ) asall ganall

— e bl bl &Y S 535 5
FR{PRI]

N Ak sia 9535 o (S
oo plill g sagll oo e Jars
OS] A pall dpay sl 4 I
Janay 0Ll g 331,33 o (S
Jardhany olasglly sl ,all
Sona Yo adalin) alal
(VN e LYo rY
bl day,b obs Jolaal
955 ol dalall Jsale 45l
oA Yl Jars 3 30b5
Aasdl g5 el Zalyall anyls
ol Jeo sl Baaall GUs juu 3
(ganall

LAY dallaall
dalyadl sy Lilas<t dallaall

LLlas (3sd Tl el al
e Uspals 550 s pay Laso
Oaatlaall s yall sLall Juns

o Bl LilaS Bilye JSiy
Salsl) s Lalya cuallaall
sia olys] a3y (Paoletti Yo\ ¢

Balyall o LN glall g 3asLall
e 3uslall e elsl 3l Ll
Oandlaall o yall 3Laall (5 s
B8yl L5La Il Eallaally

Suzall b ysu

Epirubicine/ ¢aSbumaw [ Gaun gy
(siue Sy (Cisplatin/s-FU
cladsll Jans sl Lalyall ola3s
AL Eatlaall Jlanial aay
JLaiiw¥ Jaas ala)l Laiay
(Ealrall &e gana) £V Go 3L
sLaall Juas oS elliS 7vA
Iallaall de gana 3 ol gie 0
e el 77 Ll

AYY aalyall Ladlaall de gans
T+ o1 pleiig)

adly
YYE e onsad L5 Ll

& el sia usB

Lo piae,) S siaal (o 15318 G 50
AN ool e el il 3
STY el gandl Juall 3
Lulyall sia 3g /Y0 Saxall aua
ol s 0 1 50all Jars 1<
ialladl Jlaaswly 7V E I ST
23Nt (o Ll pall L3 eI
Zalyall ae T,LaaL 5-FU/
YoV msm) Laaa gl

Slwlyo 3uae dlia @8l Lusny
Eallaall LglasS Llls (5523
Jlanial oly - liall L5LasI
ekl dal,all Jsals Docetaxel
Sacly il Lulalull ol
Pl gyl oo oy am
¥+ + Thuss-Patience) 7\ 0
Gob goal Ll calal,

el Jlarily Laolgdl Zallaall
aluua Y1) panitumomab o sas
Miilue 0l da sall Lyl
(EGFR dou¥l G dle gaill Jole
bevacizumab olawywlay \,i
1 aa gall Lyaall alua V)
Gl il Jole &Ml
oolys Jlaail Laay (VEGF
Layyis) trastuzumab ole )y g3
dallasS (HER 2 &)iius
Liapd Tt LLa)



Gastric Cancer

Table 1: Perioperative Therapy
(Phase Il Studies)

However, the results of this
trial are not transferable to pa-
tients operated under Europe-
an or Asian standard because
of the minimal amount of
resected lymph nodes. Indeed,
the study of Macdonald et al.
had shown that postoperative
radio-chemotherapy may be
effective with regard to survival
improvement compared to
surgery alone. However, only
10% of patients in this study
had undergone adequate (D2)
lymphadenectomy, allowing
the interpretation that radio-
chemotherapy may be benefi-
cial in worse operated patients
at least. Moreover, toxicity was
remarkable (41% grade 3, 32%
grade 4) [Macdonald 2001]. So
far, no information is available
whether adjuvant radio-chem-
otherapy may also benefit well
operated patients, thus, it is
currently only recommended

in patients suffering from local
tumor recurrence or primary
R1-tumor resection.

Palliative Treatment
- systemic therapy (1¢t line
chemotherapy)

In patients with advanced
gastric cancer disease pal-
liative efforts are required to
prolong survival and to post-
pone or improve cancer-related
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Regimen Patient

number

MAGIC | 3xECF-->0P-->3xECF | 503 36% vs 23% * | Cunningham
vs OP 2006

5-year overall
]

Reference

FNLCC | 2-3xCF-->0P-->3-4xCF 38% vs 24% * | Boige 2007
vs OP

ECF= Epirubicin, Cisplatin, 5-FU; OP= Operation; CF= Cisplatin, 5-FU;
* = significant

symptoms. Four randomized
trials were able to show that
palliative 15t line chemotherapy
improved survival and enlarged
life-time with a good qual-

ity of life. A meta-analysis of
these trials demonstrated that
mean prolongation of survival
was about 6 months [Wagner
20086]. Currently, combination
regiments with cisplatin/ fluoro-
pyrimidine with or without
epirubicin are regarded as the
treatment of choice [Webb
1997, Lutz 2007].

New developments in the last
years could bring improve-
ments upon these established
chemotherapy regimens.

A large randomized phase I
study investigated whether
intravenous 5-FU could be
replaced by oral capecitabine,
which is metabolized to 5-FU,
and whether cisplatin could be
replaced by oxaliplatin. A rand-
omized study on 1.002 patients
showed that both changes
were possible with equivalent
efficacy [Cunningham 2008],
later confirmed by other trials
[Kang 2009, Al-Batran 2008].
In consequence, the use of
oxaliplatin and capecitabine
has made chemotherapy more
tolerable for patients since
toxicity and side effects were
reduced.
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Table 2: 1st- and 2nd-line Palliative
Therapy (Phase Ill Studies)

A further improvement in
terms of chemotherapeutic
efficacy was achieved by the
addition of docetaxel. Within a
randomized phase Il study, the
triple combination docetaxel/
cisplatin/5-FU had significantly
improved overall survival com-
pared to the dual combination
cisplatin/5-FU [Van Cutsem
2006]. It was also reported that
this triple regimen could sus-
tain quality of life better than
the dual combination. Never-
theless, the triple combination
resulted in an increase of toxic-
ity, especially of diarrhea and
neutropenic fever. Therefore,
several trials tried to modify
this triple regimen to keep the
high level of efficacy and to
reduce the toxicity profile [Lor-
enzen 2007, Al-Batran 2008].

- systemic therapy (2™ line
chemotherapy)

Several small phase Il trials
with different chemotherapeu-
tic agents demonstrated ef-
ficacy of 2" line chemotherapy
in gastric cancer. Nevertheless,
the attitude towards the bene-
fit of 2nd line treatment for pa-
tients is quite different among
countries and physicians. The
administration of 2nd line
chemotherapy varies between
14% in Great Britain, 42% in
Europe and USA, and 75% in
Asia [Cunningham 2008, Bang
2010, Koizumi 2008].
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1st- and 2nd-line Palliative Therapy (Phase Il Studies)

1st-line Palliative Therapy

Response

Patient
number Rate (%)
DCFvs CF [221vs 224 | 37 vs 25

XP vs FP

ECF vs EOX| 263 vs 245 | 41 vs 42
vs ECX vs vs 46 vs
EOX 48

- 290 vs 294 | 34.5vs 47.3

Tras CF(C

9.2vs 8.6 |[van Cutsem
* 2006
160 vs 156 | 41 vs 29 10.5vs 9.3 | Kang 2009
*%
FLO vs FLP | 112 vs 108 | 35vs 25

5.6 vs 3.7
(mTTP)

7
5.5vs 6.7

Reference

Cunningham
2008

11.1 vs 13.8| Van Cutsem
* 2009

2nd-line Palliative Therapy

Irinotecan |21vs 19 25 4.0vs 2.4 * | Thuss-
vs BSC Patience2009

mPFS= median progression free survival; mTTP= median time to tumor
progression; m0S= median overall survival, C = P= Cisplatin; D= Docetaxel,
E= Epirubicin; F= 5FU; L= Leucovorin; 0= Oxaliplatin; X= Capecitabine;
Tras= Trastuzumab; BSC = best supportive care;

* = significant; ** = significant for non-inferiority; ns = not significant

The benefit of 2nd line chemo-
therapy regarding a prolon-
gation of survival compared

to best supportive care was
investigated for the first time in
a randomized phase Il study of
the "Arbeitsgemeinschaft In-
ternistische Onkologie (AIO)".
Although the study did include
only 40 patients, a significant
survival difference between
2nd line chemotherapy with
irinotecan versus best sup-
portive care was demonstrated
[Thuss-Patience 2009]. 2nd-
line chemotherapy should be
offered to patients in a good
performance status.

Targeted Therapy

Bevacizumab is an antibody
against vascular endothe-
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lial growth factor (VEGF) and
inhibits the neoangiogenesis.
Cetuximab acts as an anti-
body against the epidermal
growth factor receptor (EGFR)
and inhibits cell proliferation.
Phase Il trials showed promis-
ing efficacy in gastric cancer,
so that both substances were
investigated in phase Il studies
together with chemotherapy in
the 1stline setting.

The AVAGAST trial investigat-
ing bevacizumab together with
cisplatin/5-FU did not result in
overall survival prolongation at
primary endpoint. Neverthe-
less, promising efficacy was
noted under caucasian patients
[Kang 2010]. Accrual of the EX-
PAND phase Il study investi-
gating cetuximab together with
cisplatin/5-Fu is nearly com-
pleted with over 800 patients
randomized, so that results are
expected shortly.

The first positive report on a
targeted treatment approach in
gastric cancer was presented
at the 2009 ASCO annual
meeting focusing on inhibition
of the HER 2 receptor using
trastuzumab. In the ToGA-

trial 584 patients with HER-2
positive advanced adenocar-
cinoma of the stomach or
gastro-oesophageal junction
were randomized between a
chemotherapy regimen con-
sisting of 5-FU or capecitabine
together with cisplatin versus
5-FU/capecitabine plus cisplatin
plus trastuzumab. Significant
prolongation of overall survival
from 11.1 to 13.8 months was
observed, especially in patients
with strong overexpression of
HER-2 [Bang 2010]. Thus, tras-
tuzumab is the first targeted
therapy with a proven survival
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advantage in gastric cancer and
might be considered in all HER-
2 positive patients.
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Hand Surgery

Introduction

Dysplasias of the vascular
system are frequent congenital
malformations. The etiology is
unclear. Hemangiomas are be-
nign tumors with an incidence
of 12% of all children. A major-
ity of the cases involve females
(32:13) (3). Approximately
15% of hemangiomas have
been located on the extremi-
ties (9).

Intramuscular angiomas are
rare vascular lesions of skeletal
muscle, mostly congenitally
and constitute less than 1% of
all hemangiomas.

At the beginning intramuscu-
lar angiomas are frequently
asymptomatic until there is a
sudden growth spurt in the
second or third decade of life
(1,20). Mostly the lesion is
presented as an enlarging soft
tissue mass associated with
pain.

Intramuscular angiomas show
an expansive growth between
the muscle fibres which sub-
sequently destroy the tissue.
A malignant infiltrative growth
will be simulated. Spontane-
ous remission is not described
and the rate of recurrence is
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Intramuscular
Angioma

in the Hand -
a Case Report

high (16). In conclusion one
can say that this is a tumor that
does not metastazise instead

it grows aggressively, and one
therefore asigns intermediary
dignity.

Case Report

A 32-year-old woman had a
solid and painless swelling in
her right hand for 2 years. Over
the last few months there was
rapid growth. A trauma could
not be recalled.

Physical examination revealed
a 3xbcm palpable mass in the
right thenar which was solid
and immovable (Fig.1). There
was no redness, discoloration,
or inflammation of the skin.
The motion in the interphalan-
geal joint was intact (exten-
sion/flexion 0/0/80°), and the
metacarpophalangeal joint
flexion was reduced (0/0/20°).
The opposition of the thumb
was possible to the end of the
fourth finger. The abduction
and adduction were intact, as
were perfusion and sensibility.
The X-ray showed a massive
compaction of the soft tissue
without pressure atrophy of
the bone, calcifications or for-
eign substances in the tumor
area.
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Fig. 1: preoperative findings
a: palmar: 2x3x5cm solid tumor in
the thenar; b: laterally view

The CT scan showed a
45x30mm soft tissue density
between the first and second
metacarpal bone with a solid
structure appearing capsular
with signal enhancement after
administration of contrast
medium. Hypodense inclu-
sions caused an inhomogenous
appearance. There were no
signs of calcifications or bone
participation (Fig. 2).

The operation was under gen-
eral anaesthetic and the inci-
sion occurred via the thenar in
a zigzag-form. Intraoperatively
we saw a yellow-grey tumor
with a soft consistence (Fig. 3).
The surrounding musculature
was atrophic. The capsule was
not sufficient and therefore
parts of the M. flexor pollicis
brevis, M. abductor pollicis
brevis and M. adductor pollicis
had to be resected.

Histologic examination showed
an intramuscular angioma. In
the whole compound, the skel-
etal muscle was penetrated
from newbuilt vessels and ma-
ture adipocytes. Characteristic
bundles of thick-walled vessels
from venous- or arteriovenous
type, small venous vessels in a
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myxoid stroma and tufted capil-
lary proliferations determined
the histologic image (Fig. 4).

After a two-week immobilisa-
tion in a thumb cast, active
and passive physiotherapy
was started. Four weeks
postoperatively we saw bland
scars with intact motion of the
thumb (MP-joint 0/0/50°, IP-
joint 0/0/80°). Opposition was
complete up to the MP-joint of
the fifth finger. Abduction and
adduction were intact as well
(Fig. ).

Follow-up after one year we
saw normal scars in the thenar.
Function, sensibility and per-
fusion were intact. There was
no sign of local recurrence.

Discussion

Intramuscular angiomas are
rare benign vascular tumors.
Due to the infiltrative growth
and the high rate of recurrence
they are classified within the
intermediary group according
to the new nomenclature.

The first symptoms are most
often pain and swelling (9).
In our case there was just a

painless tumor and restrictions
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Fig. 2: CAT: solid tumor with capsule

were caused by the swelling
and subsequent limitation of
the range of motion.

Typically for intramuscular
angiomas in the MRl and in
the histologic examination are
the phleboliths. Memis et al re-
viewed retrospectively the MR
imaging studies of 15 patients
with intramuscular angiomas.
In six of the cases, phleboliths
were demonstrated on the
plain films or on CT. An evalu-
ation of other characteristics

of the tumor like the extent of
the lesion or size of the vessels
is also possible (14). Buetow
et al show the macroscopic
appearance of intramuscular
angiomas in the MRI as hetero-
geneous signals with high and
middle intensity (4). The MRI

is the method of choice for
diagnostics and planning the
operation, but unfortunately in
our case a MRl was not avail-
able. An outpatient CT scan
was only available.

The subdivision of intramuscu-
lar angiomas in histologic clas-
sifications is based on the size
of vessels. We differentiate
between the capillary type, the
cavernous type and a mixed
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type. Beham et al (2) showed
that the mixed form is most
common. In these cases there
is a dominating vessel type, as
42% of cases are the venous
type. In our case we also

had mostly venous vessels.
Furthermore, the presence of
adipocytes is typical for these
tumors. Fat tissue is mainly
seen in the cavernous type. A
correlation between the locali-
sation of the tumor, the type of
vessels and the frequency of
recurrence is unknown (2).

In differential diagnosis an
angiosarcoma should be con-
sidered especially if we have
angiomas of the capillary type.
Angiosarcomas have no pre-
disposition for age or sex, but
can be classified as extremly
malign with a high lethality
(16). Only histological studies
can determine the diagnosis.

Furthermore one should

consider hemangiomas in the
differential diagnosis. On physi-
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Fig. 3: intraoperative findings
a: tumor in situ 2x3x5cm
b: after excision

cal examination hemangiomas
can be wording and have a
blue colour under the skin. An
infiltrative growth is possible,
but destruction usually does
not take place.

The diagnostic instrument
choice is the sonography, fol-
lowed by the MRI (5,14,21,22).
If the suspicion of a vessel
tumor exists, an angiography is
recommended, thus providing
information about expansion
and grade of vascularisation.
Only through the angiography
is the image of the arterial
feeder and the venous drain-
age possible. Thereby a differ-
ence between arteriovenous
malformation and other heman-
giomas is possible. Caution
should however be apllied as
angiography frequently under-
estimates the whole expansion
of the tumor (17).

One potential therapy is the
embolisation of arteriovenous
malformations. In the litera-
ture however there is only a
small number of cases and
the rate of recurrence is high.
Enjolras et al reviewed retro-
spectively 200 patients with
arteriovenous malformations.
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In summary the embolisation
alone was not sufficient (7).
Herbreteau et al reviewed

the results after embolisation
of lymphatic malformations.
Good results were only noted
in 57% of the cases. In 43% a
surgical therapy was necessary
or recurrence followed (10).
Embolisation is a good option
in combination with other pro-
cedures or prior to a surgical
intervention.

Due to the aggressive local
growth and the high rate of
recurrence we recommend the
radical surgical excision of the
tumor as the therapy of first
choice (6,8,11,13,15,18,19,20).
In our case, parts of the thenar
muscles are excised for RO
resection. Fast-frozen sections
are not always reliable for ac-
curate diagnosis.

If we have small, superficial
tumors (< becm) a primary
excision as a radical biopsy is
possible. However, if we have
larger or deeper tumors a bi-
opsy for definition of the diag-
nosis is necessary. The tissue
sample should be composed
of a pseudo-capsule and tumor
en-bloc. One disadvantage of
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Fig. 4: histologic examination

the skeletal muscle is penetrated
from different newbuilt vessels

a: tufted capillary proliferates
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. B
b: small, venous vessels with mature S

adipocytes
c: bundles thick-walled vessels from
venous- or arteriovenous type

the biopsy is the possibility of
contamination of the operat-
ing area with tumor cells (12),
therefore all of the biopsy
trajectory needs to be removed
in the further operative total
excision.

For an optimal hand function,

a radical excision performed

by a hand-specialist is recom-
mended, so that in the event
that functional structures are
destroyed an immediate recon-
struction is possible.

For improvement of opposition,
the transposition of the abduc-
tor digiti minimi muscle or
flexor digitorum superficialis IV
muscle is possible. For recon-
struction of tendons a trans-
plantation or transposition is
an imaginable option. Another
good practice is the reconstruc-
tion of nerves through suralis
transplantation. If necessary,
microsurgical procedures for
reconstruction are possible in
special hospitals.

Conclusion

Intramuscular angiomas are
rare tumors with a malignant
aspect because of the rapid
and infiltrative growth. The
following results are functional

g e KO
T FASHL

< |

£+ 5]

impairment, pain and deform-
ity. A high rate of recurrence is
described. Thus, a radical exci-
sion is indicated. Conducting a
periodical physical examination
is necessary for the exclu-

sion of a recurrence, because
serious restrictions of motion,
pain or nerve lesions otherwise
follow.
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Fig. b: postoperative pictures of
motion

a: opposition to the MP V joint

b: complete flexion in the IP- and
MP-joint of the thumb

c¢: abduction 60° possible
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Drug-eluting

Abstract

Drug-eluting stents (DES) have
revolutionised the treatment

of coronary artery disease by
reducing the rate of in-stent
restenosis from 20-40% with
bare-metal stent (BMS) to
6-8% with DES. However, with
widespread use of DES safety
concerns have risen due to the
observation of late stent throm-
bosis. With this in mind and
better understanding of mecha-
nism and pathophysiology of
stent thrombosis, the techno-
logical platform, especially in-
novative anti-restenotic agents,
polymeric coatings as well

as stent platforms improved
with newer DES. Two second-
generation DES, Endeavor
Zotarolimus-eluting stent (ZES)
and Xience-V Everolimus-elut-
ing stent (EES) have provided
promising results in both rand-
omized controlled trials (SPIRIT
and ENDEAVOR), and registries
(E-Five, COMPARE) as com-
pared with bare-metal stents
(BMS) and first-generation
DES. Newer third-generation
stent technology, especially
biodegradable polymers,
polymer-free stents, biodegrad-
able stents on the basis of poly
L-lactide (PLLA) or magnesium

has been evaluated in preclini-
cal and first clinical trials. How-
ever, despite encouraging initial
results, long-term data of large-
scale randomized trials as well
as registries comparing them
against currently approved first-
and second generation DES are
still missing.

Keywords: Drug-eluting stent,
everolimus, zotarolimus, stent
thrombosis

Introduction

The use of first-generation
drug-eluting stents (DES) has
substantially reduced angi-
ographic and clinical measures
of restenosis both in rand-
omized clinical trial, as well as
in large-scale registries over 4
years of follow-up [1-3]. How-
ever, with more widespread
use of first-generation DES in
more complex patients and le-
sions, serious safety concerns
arose [4-9]. Although results of
meta-analyses did not reveal
significant differences in mor-
tality and myocardial infarction
between first-generation DES
and bare-metal stents (BMS),
the risk of late and very late
definite stent thrombosis ap-
peared somewhat increased
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[1,7-9]. Early reports from
randomized controlled trials,
registries as well as meta-
nalyses using the standardized
Academic Research Consor-
tium (ARC) definition, have all
indicated that the risk of very
late stent thrombosis persists

permanent polymers can cause
inflammation with delayed
endothelialization, positive
remodeling and hypersensitiv-
ity reaction, which can culmi-
nate in stent thrombosis (Fig.
1). Data from histopathologic
studies also indicate that these
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plantation [10-12]. It may be
difficult to weight the clinical
impact of a rare but sereious
adverse event of stent throm-
bosis against a more common,
but less acute presentation of
in-stent-restenosis. Quantita-
tive comparison with a deci-
sional analytic model has iden-
tified that, when comparing
DES with BMS, a difference
as small as 0.14% per year in
absolute late stent thrombosis
rates over a 4-year period is
sufficient to offset any clini-
cal benefit from preventing
restenosis [13,14]. Numerous
mechanisms might be respon-
sible for acute thrombotic oc-
clusion within the DES-treated
segment. Beside individual
patient-related factors, lesion
characteristics, procedural
factors and also device-related
factors may impact on the rate
of stent thrombosis (Table 1).
Conventionally, first-generation
DES are coated with perma-
nent polymers that facilitate
drug release, but remain on the
stent after drug elution. These

flammation, hypereosinophilia,
thrombogenic reactions, and
apoptosis of smooth muscle
cells [9,15,16].

As a consequence, in recent
years, the focus of clinical
research has been on the
development of innovative
platforms and novel antiprolif-
erative agents requiring a lower
dosage of current antimitotic
agents, and eventually novel
carrier systems including
absorbable polymers and/

or stents with non-polymeric
stent surfaces.

Second-Generation DESs
Second-generation DES are
typically coated with both new
polymers and drugs. Both
second-generation DES that
are currently approved by the
U.S. FDA and EU EMEA, e.g.
the Endeavor Zotarolimus-
eluting stent (ZES) (Medtronic
Vascular, CA, USA) and the
Xience-V Everolimus-eluting
stent (EES) (Abbott Vascular,
CA, USA), utilize cobalt chro-
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Fig. 1. Coronary angiography of a 55-year old woman on September 07" 2005 revealed a 95% de novo stenosis in the mid left anterior descending coronary
artery (LAD) and a 75% proximal left circumflex artery stenosis (LCX) (a). After primary percutaneous coronary intervention (PCI) with a drug-eluting stent
(DES) for the LAD and a bare-metal stent (BMS) for the LCX lesion the final result was fine (b). Coronary angiography on July 03¢ 2010 revealed a 25-50%
restenosis at the proximal LCX after BMS placement and an aneurysm formation with subsequent stent thrombosis at the mid LAD after placement of a

DES fifty-eight months ago (c).
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mium (CoCr), which exhibits
superior radial strength and im-
proved radio-opacity, allowing
for thinner stent struts that act
themselves in favour of a lower
restenosis rate [17].

1. The Endeavor ZES

The Endeavor ZES, which
received both EMEA and FDA
approval in July 2005 and
February 2008, respectively, is
build on the platform of a CoCr
Driver BMS (Medtronic, Minne-
apolis, Minnesota) coated with
a formulation of zotarolimus
and a biocompatible, perma-
nent co-polymer. The use of
MP35N CoCr alloy allows for
relatively thin struts (0.091mm)
compared with earlier first-gen-
eration DES (0.132mm) result-
ing in both fewer side-branch
occlusion and periprocedural
myocardial infarction [18]. The
drug-polymer coating is applied
to the entire stent surface with
a standard concentration of

100ug/cm and is designed to
release approximately 95%

of the total dose zotarolimus
within 15 days of stent place-
ment. It causes less inflamma-
tion compared to polymers of
the first-generation DES [19].

Both, animal and in human
studies using angioscopy and
optical coherence tomography
(OCT) have shown that the
extent of neointimal coverage
with ZES were superior to that
of sirolimus-eluting stent (SES)
and comparable to that seen
with BMS [20]. Guagliumi et al
assessed the in-vivo vascular
response after implantation

of overlapping BMS, SES,
paclitaxel-eluting stent (PES)
and ZES at 6-month follow-up
in the ODESSA trial [21]. They
randomized 77 patients with
long coronary stenoses to over-
lapping SES, PES, ZES or BMS.
The rate of uncovered/malap-
posed struts in overlap versus
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non-overlap BMS zone was
1.5+3.4% versus 0.6+£2.7%
(p=n.s.), whereas these rates
were 4.3+11% versus 3.6+8%
in the DES zone (n=n.s.). There
were no differences in the
rates of uncovered/malapposed
struts between overlapping
BMS and DES, likely the result
of fewer uncovered/malap-
posed struts in ZES patients
(0.1£0.4%), which offsets

the higher rates observed in
SES (6.7%+9.6%) and PES
(6.7%+16.5%; p<0.001).

After approving both safety
and efficacy in the ENDEAVOR
| FIM trial [19] the superior-

ity of ZES compared with

BMS was demonstrated in

the randomized ENDEAVOR

[l trial of 1,197 patients with
single-coronary artery disease
[22]. In comparison with other
DES, data have indicated a
relatively poor performance of
ZES compared with PES and
SES at short-term follow-up, as
indicated by significantly higher
early loss and numerically
greater target lesion revascu-
larisation rate (TLR) [23-26].
This might be the result of
differences in biological activity
of ZES compared with SES.
Another potential reason for
the observed differences could
be more rapid elution kinetics
of zotarolimus from the phos-
phorylcholine polymer; 95%
are eluted in approximately

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

2 weeks, compared with the
slower release of sirolimus
(95% eluted in approximately
6 weeks) [23-26]. Although

in ENDEAVOR IV comparing
ZES with PES the overall rate
of definite and probable stent
thrombosis did not differ during
the initial 3 years of follow-up
(1.1% vs. 1.7%; p=0.380),
there was a significant 1.4%
absolute redution in the rate
of ARC definite or probable
very late stent thrombosis
with ZES compared with PES
between 1 and 3 years with
continued dual antiplatelet
therapy in approximately one-
half the patients. Additionally,
the rates of cardiac death or
myocardial infarction, which
were not significantly differ-
ent at 2 years (3.4% vs. 5.1%;
p=0.096), became significant
at 3 years (3.6% vs. 7.1%;
p=0.004) in favour of ZES [24]
(Table 2). The explanation for
reduced overall cardiac death
and myocardial infarction in
ENDEAVOR IV seems multi-
factorial; patients in the ZES
arm revealed significant lower
rates of periprocedural myocar-
dial inarction (0.8% vs 2.3%;
p=0.014) probably as a result
of improved periprocedural
sidebranch patency, while the
further decrease in myocardial
infarction after 1 year (0.7%
vs. 2.3%; p=0.017) paralleled
the reduction of very late stent
thrombosis events. Further
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data will be expected from the
randomized PROTECT trial of
8,800 ,,all-comers” patients as-
signed to treatment with either
ZES or SES [27].

2. The Xience-V EES

The Xience-V EES, receiving
EMEA and FDA approval in
January 2006 and July 2008,
respectively, is based on a
CoCr Multi-Link Vision BMS
platform (Abbott Vascular,
California) coated by a formula-
tion of everolimus, poly-n-butyl
methacrylate (PBMA) and a
permanent, but biocompatible
co-polymer poly-vinylidene
fluoride-co-hexafluoropropylene
(PVDF-HFP). The drug-polymer
coating is applied to the entire
stent surface with a standard
concentration of 100pug/cm? of
stent surface area and is de-
signed to release approximate-
ly 80% of the total dose within
30 days of stent placement,
with nearly all drug released
within 4 months [28].

An experimental study in rabbit
iliac arteries revealed more
rapid and complete endothe-
lialization with EES than with
SES, PES or ZES. While re-
endothelialization of struts at
14 days was variable among
comparator stents, significantly
greater coverage was seen
with EES (66+£27.5%), fol-
lowed by ZES (30.2%+14.2%),
PES (26.8%+15.8%), and SES

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Risk Factors for Stent Thrombosis

Patient factors

Acute coronary syndrome

Diabetes mellitus

Renal failure

Imparied left ventricular function
Discontinuation of dual antiplatelet therapy
Clopidogrel Non-responder

Advanced age

Lesion characteristics

Lesion/stent length

Bifurcation lesion
In-stent restenosis
Chronic total occlusion
Bypass-graft intervention

Procedural factors

Device factors

Inadequate stent expansion
Incomplete stent apposition
High thrombus burden
Multiple stents

Positive remodeling
Residual dissection

Hypersensitivity to drug coating or polymer

Incomplete endothelialization
Stent design

Table 1: Predictors for stent thrombosis
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(6.4%+4.2%) (p<0.003 versus
EES, and p<0.0001 versus
BMS) [29].

Clinical data were collected in
both real-world registries, and
randomized trials comparing
EES to BMS and PES. Results
were consistent and demon-
strated improved saftety and
efficacy with EES, together
with very low rates of stent
thrombosis [30-34].

The SPIRIT Il trial demonstrat-
ed better clinical efficacy and
safety of EES compared to the
first-generation Taxus Express?
PES over 4 years of follow-up;
long-term follow-up demon-
strated ,delayed” restenosis
with EES, a phenomenenon
previously observed with other
DES [35]. This finding, how-
ever, did not appear to have
any adverse effect on clinical
outcomes. In fact, at 3-year
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follow-up, a greater absolute
difference in cardiac death,
myocardial infarction, TLR, and
major adverse cardiac events
(MACE) was observed in
favour of EES, when compared
with results at both 1- and
2-year follow-up [31]. Similarly,
in the larger SPIRIT Ill trial,

the benefit of EES over PES
persisted and even increased
during follow-up; at 3 years,
EES eventually lead to signifi-
cant reduction in target vessel
failure (TVF), target lesion
failure (TLF), and MACE [31].
On aggregate SPIRIT I-lll have
established superiority of EES
over PES with respect to angio-
graphic findings in low-risk pro-
file patients. However, these
trials were not powered for su-
periority in clinical end points.
The SPIRIT IV trial assigned
3,687 patients to receive EES
(n=2,458) or PES (n=1,229)
[36]. The principal findings
revealed that EES resulted in a
significant 38% relative reduc-
tion in the primary endpoint of
TLF versus PES, and signifi-
cant reduction in secondary
end points of stent thombosis
and myocardial infarction, but
with no significant difference
in mortality [36,37]. Similar
results were obtained in the
all-comers COMPARE trial. The
primary endpoint was a com-
posite of safety and efficacy
within 12 months [33,34] (Table
3). The composite of death,
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myocardial infarction and target
vessel revascularization was
lower with EES thanwith PES
(6.2% vs. 9.1%; HR=0.69;
95% CI 0.50-0.95) driven by

a significant reduction of both
TVR (6.0% vs. 2.4%; p=0.001)
and myocardial infarction (5.4%
vs. 2.8%; p=0.007). The rate
of definite and probable stent
thrombosis was significantly
reduced among EES treated
patients (0.7% vs. 2.6%;
HR=0.26; 95%Cl 0.11-0.64;
p=0.002). The significant dif-
ference in stent thrombosis at
12 months between the two
groups was mainly attributable
to early stent thrombosis.

3. ZES versus EES

In ESTROFA-2 de la Torre
Hernandez et al analyzed 4,768
patients treated with ZES
(n=2,549) or EES (n=2,219);
the cumulative incidence of
definite/probable stent throm-
bosis for ZES was 1.3% at

1 yearand 1.7% at 2 years

and for EES 1.4% at 1 year
and 1.7% at 2 years (p=0.8),
respectively [38|. Increments of
definite thormbosis between
the first and second year was
0.2% and 0.25%, respectively.
Ejection fraction (HR 0.97; 95%
Cl 0.95-0.99; p=0.008), stent
diameter (HR 0.37; 95% CI
0.17-0.81; p=0.01) and bifurca-
tions (HR 2.1; 95% CI 1.14-3.7;
p=0.02) emerged as predictors
of thrombosis [38]. Serruys et
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al compared ZES (n=1,140) and
EES (n=1,152) in the Resolute
All Comers Trial [39]; ZES was
non-inferior to EES with re-
spect to the primary end point
which occured in 8.2% and
8.3% of patients, respectively.
The rate of stent thrombosis
was 2.3% in the ZES group
and 1.5% in the EES (p=0.17)
with non-significant differ-
ences for in-stent stenosis
(21.65+14.42% for ZES vs.
19.76+14.64% for EES) as
well as in-stent late lumen loss
(0.27+0.43 mm for ZES vs.
0.19+0.40 mm for EES).

Third-Generation Drug-
Eluting Stents and Outlook
An extension of above men-
tioned concept has been the
developement of DES that
have degradable polymers

or are completely free of
polymers. Finally, completely
biodegradable magnesium and
polymeric stents have been
developed, which completely
disappear once vascular heal-
ing has taken place.

One of the newer permanent
polymer-coated DESs is the En-
deavor Resolute ZES based on
a Driver CoCr BMS and coated
with a formulation of zotaroli-
mus and a polymer referred to
as Biolinx (a blend of 3 differ-
ent polymers, the hydrophobic
C10 polymer to control drug
release; the biocompatible and
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hydrophilic C19 polymer, and
polyvinyl pyrolidone to allow
early burst of drug release)
[40]. Compared with the
permanent co-polymer coating
employed by the Endeavor ZES
the Biolinx polymer provides
improved biocompatibility,
increased coating durability and
extended drug elution, such
that at least 85% of the zo-
tarolimus is released within 60
days, with the remainder being
released within 180 days.

Durable polymers used in

DES may play a central role in
the pathophysiology of im-
paired healing by triggering a
chronic inflammatory reaction;
therefore, continuous efforts
aim to eliminate permanent
polymers. The development of
newer bioabsorbable polymer-
coated DES finally resulted

in various innovative stents
actually being under evalua-
tion. Interest has focused on
biodegradable stents because
initial after implantation, they
theoretically may offer the
anti-proliferative benefit of a
standard DES, whereas once
the polymer has biodegraded
within 6-9 months, they may
offer the safety of a BMS.

The BioMatrix biolimus eluting
stent (BES) (Biosensor Interna-
tional, Morges, Switzerland) is
based on a 316L stainless steel
S-Stent coated with a formula-
tion of biolimus and bioabsorb-
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Overview of Trials Comparing the Zotarolimus-Eluting Stent

ZES (n=773)
PES (n=775)

ZES (n=1,162)
SES (n=1,170)

ZES (n=2,116)

MACE Death
(%) (%)

(%)

LLL: late-lumen loss; MACE: major adverse cardiac events; TLR: target lesion revascularization

* for significant p-values

Table 2: Overview of trials comparing zotarolimus-eluting stent

able poly L-lactide acid (PLLA)
polymer. Biolimus is a sirolimus
analogue that possesses simi-
lar anti-inflammatory proper-
ties with exhibiting a higher
lipophilic and hydrophobic
profile. As such, biolimus is
more rapidly absorbed by the
vessel wall. Upon deployment,
the drug-polymer formulation

is designed to release the drug
in a two-phase kinetic with an
initial burst release followed

by simultaneously sustained
drug release and polymer
degradation. Both the drug

and polymer are fully absorbed
within 6-9 months; BioMatrix
BES received CE mark approval
in April 2008. In May 2007,
Terumo Corporation agreed

to license the BioMatrix BES,
re-branding it as the Nobori
BES. After promising results

in preliminary studies the
BioMatrix Flex BES was further

investigated in the randomized
multicenter, non-inferiority
LEADERS trial [41] encompass-
ing 1,707 patients with chronic
stable coronary artery disease
or acute coronary syndromes.
During follow-up of nine
months BES was non-inferior
to SES for the primary endpoint
(9% vs. 11%; p=0.003 for
noninferiority, p=0.39 for supe-
riority). However, frequency of
cardiac death (1.6% vs. 2.5%,
p=0.22), myocardial infarction
(5.7% vs. 4.6%; p=0.30), and
TVR (4.4% vs. 5.5%; p=0.29)
were similar between both
stent types. Moreover, rates
for stent thrombosis were
similar at all time points and
according to any ARC defini-
tion. Further promising data

in support of a biodegradable
polymer were obtained in an
OCT substudy, which demon-

strated a higher rate of near

Myocardial
infarction

Definite/probable
stent thrombosis
(%)

D R
ZES (n=598) 0.61vs. 1.03*| 9.4vs.33.5%| 7.3vs.14.4* | 1.2vs.05 | 2.7vs.3.9 46vs.11.8%| 05vs. 1.2
BMS (n=599)

ZES (n=323)
SES (n=113)

45vs.3.2* | 0.9vs.0.1
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SPIRIT 111 (32)

SPIRIT IV (36)
COMPARE (33)

EES (n=27)
BMS (n=29)

EES (n=223)
PES (n=77)

EES (n=669)
PES (n=333)

ZEES (n=2,458)
PES (n=1,229)

EES (n=897)
PES (n=903)
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Overview of Trials Comparing the Everolimus-Eluting Stent

In-Stent-LLL | Restenosis

0.16 vs. 0.3*

92.3vs. 5.7

LLL: late-lumen loss; MACE: major adverse cardiac events; TLR: target lesion revascularization
* for significant p-values

Table 3: Overview of trials comparing everolimus-eluting stent

complete (>95%) strut cover-
age with the Biomatrix stent
when compared with the SES
at 9-months follow-up (89.3%
vs. 63.3%; p=0.03) [42].

Parallel to developing DES with
biodegradable polymers, DES
completely polymers free are
emerging. Despite the absence
of a polymer, these stents are
still able to elute antiprolifera-
tive drugs in a controlled man-
ner. This is achieved by either
dissolving the antiproliferative
agent into a nonpolymeric
biodegradable carrier on stent
surface, impregnating the
antiproliferative agent in pure
form onto the porous surface
of the stent or attaching the
antiproliferative agent directly
to the vasculary tissue surface
using either covalent bond-
ing or crystallization/chemical
precipitation. Current clinical
studies of polymer-free stents

are limited; at present only

the YUKON DES (Translumina,
Hechningen, Germany) is avail-
able in Europe, whereas sev-
eral others are undergoing FIM
clinical studies. Clinical data
indicate non-inferiority of the
YUKON stent when compared
with PES at 9- to 12-month
follow-up [43,44].

Fully biodegradable stents
(BDS) offer several potential
advantages over conventional
BMS or DES. These include
potential reductions in adverse
events such as stent thrombo-
sis, because drug elution and
vessel scaffolding are only pro-
vided by the stent until the ves-
sel has healed, and as such, no
triggers for stent thrombosis,
such non-endothelialized stent
struts, or drug polymers are
present long term. The current
BDS are composed of either a
polymer or a metal alloy.

MACE Death
(%) (%)

0.11vs. 0.36%| 1.3vs.3.5 2.7vs.6.5 09vs.3.9 2.7vs.6.5 05vs. 1.3
6.0 vs. 10.3* :

4.2 vs. 6.9%

6.2vs. 9.1

(%)

1.2vs. 1.2

1.0vs. 1.3

2.0vs. 1.6

Myocardial
infarction

2.8vs. 4.1

1.9vs. 3.1*

2.8vs. 5.3*

Definite/probable
stent thrombosis
(%)

TLR
(%)

2.5vs. 4.6*

0.3vs. 1.1*

2.0vs.5.3* | 0.7 vs. 2.6*
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The most frequently used poly-
mer in the current generation
of BDS is PLLA and poly-D,L-
lactide (PDLLA), both utilized
as resorbable sutures, soft-
tissue implants, or orthopedic
implant. The PLLA and PDLLA
are metabolized via the Krebs
cycle over a period of approxi-
materly 12 to 18 months and
converted to carbon-dioxide
and water. At present, no BDS
has either the C.E. mark or
U.S. FDA approval.

The BVS (Bioabsorbable
Vascular Scaffold) EES (Abbott
Vascular) is a manufactured
from PLLA polymer and is
coated with a formulation

of everolimus in a PDLLA
polymer matrix which contains
and controls the release of
everolimus from the stent. The
drug-polymer coating is applied
to the entire stent surface
with a standard concentration
of approximately 8.2ug/mm
stent length and is designed to
release approximately 80% of
the total dose within 30 days
of stent placement; polymeric
strut absorption will take ap-
proximately two years. Follow-
ing encouraging pre-clinical
studies, both safety and fea-
sibility of the first-generation
BVS implant were assessed

in 30 low-risk patients with

de novo coronary lesions who
were enrolled in the propec-
tive, open-label, multicenter
FIM ABSORB study [45]. The
study demonstrated clinical
safety of the BVS as there was
only 1 ischemia-driven MACE
at 6 months, whereas no
MACE events were reported
in the following 30 months. Of
note, no stent thrombosis has
been observed over 3 years
follow-up [46]. At two-year
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follow-up angiography, the in-
stent late loss of 0.48mm and
the diameter stenosis of 27%
did not significantly differ from
the findings at six months. In
addition, there is evidence of
restoration of vasomotor func-
tion in the stented segment
[45].

Beside bioabsorbable poly-
mer-coated DES there are
bioabsorbable polymer-free
stents. The balloon-expandable
AMS-1 BDS is composed of
93% magnesium and 7% rare
earth metals. The stent has a
high mechanical strenght, and
has properties comparable to
stainless steel stents, such

as low elastic recoil (<8%),

a high collapse pressure (0.8
bar), and minimal shortening
after inflation (<5%) [47]. The
PROGRESS AMS study is a
multicenter, nonrandomized,
prospective study assessing
the efficacy and safety of the
AMS-1 stent in 63 patients
with single de-novo lesions.

At 12 months follow-up, there
was no death, myocardial
infarction, or stent thrombosis,
thus confirming excellen safe-
ty; in addition, there was also
return of vessel vascoreactivity.
The rate of MACE was 23.8%
and 26.7% at 4 and 12 months
follow-up, respectively. Thus,
the study achieved its primary
end point, but TLR was disap-
pointing at 39.7% at 4-month,
and 45.0% at 12-month follow-
up [47]. Importantly, the results
from this pilot study have been
utilized to improve both the
design and composition os

the stent. Modifications have
centered on prolonging stent
degradation time and enabling
drug elution, thereby reducing

restenosis from either negative
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remodelling or from excessive
healing response. The new-
generation stents consist of
the AMS-2 and -3. The AMS-3
stent (DREAMS=Drug Eluting
AMS), currently under evalu-
ation, is a modification of the
AMS-2 stent, and is designed
to reduce neointimal hyperpla-
sia by incorporating a bioab-
sorbable matrix for controlled
release of antiproliferative
drug.

Conclusion

On retrospect, safety concerns
regarding first-generation DES
led to the development of nu-
merous new DES. Interest has
focused on second-generation
DES because they may theo-
retically offer the anti-prolifera-
tive benefits of a standard DES
married to a biodegradable
polymer without inflammatory
reaction or adverse effects.
However, despite promising
initial results of both second-
generation DES there will be
continuously growing technol-
ogy of newer DES to improve
even the performance and
safety of currently tested DES.
Because the incidence of hard
end points does not markedly
differ among currently tested
DES, one should expect that
large controlled studies, real-
world registries and/or meta
analysis will be required to
prove superiority.
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Introduction

Aortic dissection is an uncom-
mon, but highly lethal condition
with an estimated incidence

of 20 cases per million annu-
ally [1-3]. Around 0,5% of all
patients with chest or back
pain suffer from aortic dissec-
tion or its precursors [4]. Men
are twice as often found to
suffer from acute aortic dissec-
tion than women with 60% of
dissection cases classified as
proximal (type A) and 40% as
distal (type B according to the
Stanford classification) [1]. Dis-
section of the ascending aorta
is associated with a mortality
rate of 1-2%/h within the first
24 hours resulting in a mortality
rate of up to 50-74% within the
first two weeks [1]. An uncom-
plicated acute type B dissec-
tion is less frequently lethal
with survival rates in medically
treated patients of 89% at 1
month, 84% within 1 year, and
up to 80% within 5 years [1,5].
However, patients with acute
or late complications including
either malperfusion syndrome
with renal failure, visceral or
leg ischemia, or contained
rupture require urgent repair
considering a mortality rais-

ing to 20% at day 2 and to

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Stent-Grafts
in Type B Aortic
Dissection

25-50% within 1 month [1].
Similar to type A dissection,
advanced age, rupture, shock
and malperfusion are important
independent predictors of early
mortality in type B dissection
[6]. While almost every patient
with a type A dissection should
be managed by open surgery,
endovascular concepts have
emerged as an alternative to
manage aortic dissections,
mainly distal thoracic aortic dis-
section. Conversely, for proxi-
mal dissection endovascular
approaches (thoracic endovas-
cular aortic repair [TEVAR])
remain anecdotal for localised
pathologies in patients unfit for
open repair.

This manuscript summarizes
results and recommendations
for endovascular management
of patients with type B aortic
dissection.

Keywords: aortic dissection,
stent-graft, malperfusion,
DeBakey, Stanford

Indications for TEVAR in Type
B Aortic Dissection

The natural course of aortic dis-
section is determined by two
elements, early complications
and chronic events. Early com-
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Distribution of Differential Therapeutic Strategies in Aortic Dissection [2,3]

Type A aortic dissection
Acute type B dissection complicated by
- Retrograde extension into the
ascending aorta
- Dissection in fibrilinopathies
(e.g. Marfan-syndrom, Ehlers-Danlos-
Syndrom)

Uncomplicated acute type B dissection
Stable isolated aortic arch dissection

Chronic type B dissection (under evaluation) pegdl Jals Jalaill ol ‘

plications comprise any kind of

malperfusion syndrome, per-
sistent pains or aortic rupture,
while late events are proximal
progress or documented false
lumen expansion with the risk
for late rupture. Once a patient
survives the first two weeks
after impact of dissection,

the dissection is by definition
chronic. Acute and chronic
dissections may both require
similar medical treatment with
primarily blood pressure control
but even acute dissections can
be complicated or uncompli-
cated.

The feasibility and relatively
safety of TEVAR in descending
thoracic aorta has already been
established as an alternative
to surgical treatment of type B
aortic dissection [2,3], but due
to the lack of both, randomized
controlled trials and long-term
follow-up data the indications
for endovascular strategies
remain to be fully defined for
dissection (Table 1).

There is clear observational evi-
dence [2,3], that depressuriza-
tion and shrinkage of the false
lumen is beneficial in acute
dissection, ideally followed by
complete thrombosis of the
false lumen and remodelling of
the entire dissected aorta (Fig.
1). Similar to historically ac-
cepted indications for surgical
intervention, scenarios such as
malperfusion syndrome, intrac-
table pain rapidly expanding

Interventional

Unstable acute type B dissection

- Malperfusion

- Rapid expansion (>1cm/year)

- Critical diameter (>5,5¢cm)

- Refractory pain
Aortic dissection due to blunt chest trauma
Hybrid procedure for extended type A aortic

dissection

Table 1: Distribution of differential therapeutic strategies in aortic dissection

[2,3].
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false lumen to a total diameter
over 55 mm or signs of im-
minent rupture are accepted
indications for TEVAR in type

B dissection [7]. Even in some
cases of retrogradely extended
distal dissections, stent-graft
treatment of the descending
thoracic aorta can also be per-
formed as a single primary step
or as a staged secondary step
after initial surgical repair of the
proximal part of the aorta or
the arch [2,3]; the surgical part
may include an elephant trunk
or transposition of arch vessels
to allow extended landing zone
for endovascular completion of
such hybrid approach. In case
of a localised retrograde type
A dissection originating from
an entry tear in the descend-
ing thoracic aorta this entry
can sometimes be sealed

by a transfemoral stent-graft
with subsequent remodelling
of the entire dissected aorta.
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Fig. 1: Type B dissection originating
from the aortic arch (a). One year
follow-up evaluation after TEVAR
revealed a thrombosed false lumen
and a normalization of the true lumen
diameter (b)

With TEVAR, paraplegia was
documented in 0.8%, but is
obviously associated with
extensive coverage of the aorta
beyond 20 cm and with the
use of multiple stent-grafts, or
in case of previously replaced
infrarenal aortic aneurysm [2,3].

Complicated Acute Type B
Aortic Dissection

While patients with stable
acute type B dissection should
be managed medically, about
30%-42% of acute type B aor-
tic dissection are complicated
as evidenced by hemodynamic
instability or peripheral vascu-
lar ischemia [8]. Among other
complications, acute lower
limb and visceral ischemia
have been reported in 30%-
50%; malperfusion syndrome
occurs frequently in cases

of distally extended dissec-
tions and may lead to death

in 50%-85% if left untreated
[5,9]. During necropsy of 18
patients with type B dissection
full compression of the true
lumen with aortic obstruction
was evident in 56% [10]. Once
diagnosed these complications
require emergent therapeutic
action; despite a wide array

of open surgical strategies,

surgical mortality for patients
with acute aortic dissection
complicated by renal ischemia
has been reported in 50%,

and in the case of impaired
mesenteric perfusion even
88% [2,3,11]. Different treat-
ment strategies, however,
may impact on survival; in 571
patients with acute type B
aortic dissection 390 (68.3%)
were treated medically; among
complicated cases 59 (10.3%)
underwent standard open
surgery, and 66 (11.6%) were
treated with an endovascular
approach [12]. In complicated
cases in-hospital mortality

was significantly lower with
TEVAR (10.6%) than after open
surgery (33.9%; p=0.002),
approaching the survival rate
of medically treated uncompli-
cated type B dissection (Fig.
2). Thus, stent-graft repair is an
attractive alternative to surgical
repair for correcting ischemic
complications (Fig. 3). Usually,
TEVAR mediated sealing of
the entry site in the descend-
ing thoracic aorta results in
thrombosis of the false lumen
and redirection of flow to the
true lumen, normalizing distal
vessel perfusion and restoring
branch vessel patency [13] (Fig.
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Fig. 2: Comparison of medical,
surgical and endovascular treatment 1.0 =
in patients with acute type B aortic
dissection [13].
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4). The PETTICOAT (Provisional
Extension to Induce Complete
Attachment) concept takes the
idea even further by extending
the stent-graft scaffold dis-
tally with open-cell bare metal
stents. For instance, if malp-
erfusion persists after cover-
age of the primary entry tear,
additional distal open stents
were deployed until distal
malperfusion is corrected [14].
With this concept aortic fen-
estration maneuvers or branch
vessel revascularization with
uncovered stent are usually not
needed and obsolete.

The EUROSTAR/United
Kingdom registry represents a
large series of patients sub-
jected to TEVAR, including 131
patients with aortic dissection
(5% proximal, 81% distal and
14% not classified) of which
57% presented symptoms of
rupture, aortic expansion, or
side branch occlusion, all con-

40

T | T
60 80 100

Length of stay (days)

sidered complicated dissection.
Although meaningful long-term
data are still lacking, technical
success was achieved in 89%,
at the expense of a 30-day
mortality of 8.4% [15]. A series
of patients at the Arizona
Heart Institute, comprising

40 patients (23 acute and 17
chronic) treated with TEVAR
for complicated distal aortic
dissection, enjoyed a technical
success in 95%. There was
one perioperative death due to
iliac rupture and one case of
paraplegia, while 15 patients
(38%) experienced transient
post-procedural complications,
frequently of a transient renal
or pulmonary nature; 1-year
survival was 85%. Of patients
available for follow-up com-
puted tomoraphy (CT), 97 %
(30 of 31 patients) exhibited

a stable or decreasing aortic
diameter and no rupture dur-

ing the observational period,
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Fig. 3: Comparison of elective and
emergency treated patients with 1.0 = Elective (n=143)
type B aortic dissection [30]. }-‘_|—|
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justifying the conclusion that
thoracic aortic stent-grafting
obviously stabilized the aorta
and decreased the incidence of
late expansion and rupture [16].
Such observations were con-
firmed in a meta-analysis on pa-
tients subjected to TEVAR for
of aortic dissection [17]. Pro-
cedural success was obtained
in 98.2% of 609 cases with an
in-hospital surgical conversion
rate of 2.3% and mortality rate
of 5.2%. Complications such
as retrograde extension of the
dissection into the ascending
aorta was reported in 1,9%
with neurological complications
in 2.9%. Both, 30-day mortality
rate and in-hospital complica-
tions were more frequent

with TEVAR for acute compli-
cated aortic dissection than

in patients with chronic aortic
dissections (9.8% vs. 3.2%,
and 21.7% vs. 9.1% respec-
tively; p<0.05). Interestingly, a
comparison between endovas-
cular treatment of complicated
type B aortic dissection with
medical therapy of uncompli-

Follow-up (months)

cated type B dissections in 56
patients with follow-up of 18.1
+ 16.9 months reported similar
outcomes in both groups with
better remodelling of the de-
scending thoracic aorta in the
stent-graft group; no paraple-
gia and no differences in the
5-year survival rate (86.3% in
both groups) were found [18].

Chronic Type B Aortic
Dissection

The evolution from acute to
chronic dissection involves pro-
gressive fibrosis and hardening
of the intimal flap. Additionally,
more intimal tears are reported
in chronic versus acute type

B aortic dissection. Average
growth rate of chronically dis-
sected distal aorta is estimated
to range from 0.1 cm-0.74 cm
per year depending on both
the initial aortic diameter and
the state of hypertension [19].
Unfortunately, long-term out-
come of medical therapy alone
is suboptimal with a reported
50% mortality at 5 years and
delayed expansion of the false
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Fig. 4: (a) Malperfusion of distal aorta
by occlusive type B dissection. (b)
Stent-graft placement in the true
lumen of the proximal descending
aorta reestablished flow to the abdo-
men and legs.

lumen in 20%-50% patients
at 4 years [1,26]. Expansion of
the false lumen over 4 cm in
diameter and persistent per-
fusion of the false lumen are
considered predictors of aortic
rupture and death [20,21].
There is consensus that TEVAR
should be considered when
aortic diameter exceeds 55-60
mm, increase of recurrent
thoracic pain, or in presence
of uncontrolled blood pressure
and rapid growth of the dis-
secting aneurysm (>1 cm/year)
[Fig. 5]. Nienaber et al prospec-
tively evaluated stent-graft
management in 12 patients
with chronic type B dissection
and compared the results with
12 matched surgical controls
[22]. Proximal entry closure
and complete thrombosis of
the false lumen at 3 months
were achieved in all patients.
Stent-graft treatment resulted
in no morbidity or mortality,
whereas surgical treatment
resulted in 4 deaths (33%;
p=0.04) and 5 adverse events
(42%; p=0.04) [22]. Similar
results were obtained by Kato
in a series of 15 patients with
no mortality during a follow-up
of 2 years [23]. Eggebrecht el
al compared the clinical out-
come of 38 patients with type
B aortic dissection (10 acute
and 28 chronic) after TEVAR a
lower in-hospital mortality and
a trend towards better 4-year
survival rate in patients with

chronic aortic dissection [24].
However, prophylactic implan-
tation of stent-graft in patients
with chronic type B aortic
dissections was not superior
to efficient medical treatment
with 2 years of follow-up in the
INSTEAD trial [20].

Traumatic Aortic Dissection
Blunt aortic injury is not
infrequent and associated in
20% with motor vehicle ac-
cidents or deceleration trauma;
pre-hospital mortality ranges
between 80 and 90% [25].
Without appropriate treatment,
30% of survivors who reach
the hospital die within the first
6 hours. Blunt thoracic aortic
injury involves in 55-90% the
aortic isthmus, in 10-14%

the ascending aorta or aortic
arch and in 15-30% the distal
descending or abdominal aorta
[26]. Aortic disruption is most
of the time (90%) associated
with other life-threatening inju-
ries with 24% requiring major
surgery before aortic repair
[26]. In this scenario, with open
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Fig. 5: (a) Type B aortic
dissection with large false lu-
men and compromised small
true lumen. (b) Partial throm-
bosis of the false lumen
during the chronic phase. (c)
Complete thrombosis of the
false lumen and re-expansion
of the true lumen after stent-
graft placement.

F

surgical mortality and paraple-
gia ranges from 54%-20%,
surgery is being replaced by
endoluminal stent-graft therapy
with markedly lower mortal-

ity and morbidity, completely
avoiding thoracotomy, single
lung ventilation and hepariniza-
tion [25,27]. Marcheix et al re-
ported a primary success rate
of 100% in 33 patients with
aortic rupture with complete
healing 1 month after TEVAR
in all patients with complete
reconstruction of the aortic
wall and no residual pseudoan-
eurysm. The diameter of the
aorta shrunk over the stent-
graft without any signs of para-
plegia during a mean follow-up
of 46 months [28]. Recently,

a comparative meta-analysis
reviewed outcomes of 699 pa-
tients referred for endovascular
or open repair surgery after
traumatic aortic transsections.
With a technical success rate
not different from open repair
(96.5% vs. 98.5%; p=0.58),
TEVAR (n=370) was associated

with both lower periprocedural
mortality (7.6% vs. 15.2%; p=
0.076) and lower incidence

of paraplegia (0% vs. 5.6%;
p<0.001) and stroke (0.85% vs.
5.3%; p=0.0028) [29].

On aggregate, based on the
available evidence, TEVAR has
become a clear therapeutic
option for complicated acute
distal dissection, for traumatic
aortic injury with impending
rupture and for selected cases
of chronic dissection with
emerging signs of imminent
late complications.
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Shoulder Surgery

During the past decade arthro-
scopic and minimal-invasive
treatment of shoulder patholo-
gies including shoulder insta-
bilities, acromioclavicular joint
dislocations and rotator cuff
tears has passed through an
almost revolutionary develop-
ment. Today, even complex
reconstructive techniques can
be performed accurately and
successfully using arthroscopic
techniques while preventing
the disadvantages of open
methods. Major advantages
include a reduced morbidity,

a smaller risk of infection, a
better cosmetic result and a
shorter rehabilitation process.

Shoulder Instability
Dislocation of the shoulder
joint may occur after a fall on
the elevated upper extrem-

ity or due to a force on the
abducted and externally rotated
arm, e.g. while playing foot-
ball or handball or during any
kind of contact sports. Patho-
morphologically, a tear of the
capsulolabral complex, and a
posterolateral humeral head
impression fracture (Hill-Sachs-
lesion) can result from an acute
anterior shoulder dislocation.

In some cases a glenoid rim
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Modern Arthro-
scopic Treatment
Strategies of

fracture is observed. Conserva-
tive treatment of these injuries
in active individuals often
correlates with an unaccept-
ably high recurrence rate, thus
making operative stabiliza-

tion the treatment of choice.
Early arthroscopic capsulolabral
reconstruction using suture an-
chors or knotless implants is a
reliable fixation method, which
yields good to excellent clinical
results and allows a return to
prior sports activity level in the
majority of cases.

Chronic shoulder instabilities
are characterized by recurrent
dislocation events, which may
lead to a loss of bony gleno-
humeral stability. In case of
significant glenoid bone loss

at the anteroinferior glenoid,
soft-tissue reconstruction
procedures have shown limited
success rates. Open bone
block procedures for gleno-
humeral stabilization have been
used for a long time in different
variations. Recently published
clinical and radiological studies
were able to demonstrate that
an anatomical reconstruction of
the glenoid concavity using a
pre-shaped iliac crest autograft

represents an effective and
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Shoulder Surgery

Fig. 1: Schematic drawing of a large

bony glenoid defect with arthroscop-
ic reconstruction using an autologous
iliac crest bone graft and a capsulola-
bral refixation using knotless anchors

durable treatment option

for bony-mediated anterior
shoulder instability. With the
advancement of arthroscopic
techniques and the develop-
ment of sophisticated instru-
ments and implants the apposi-
tion of the bone block can now
be performed via an all-arthro-
scopic approach (Fig. 1).

Surgical technique of arthro-
scopic glenoid reconstruction
Under general anaesthesia and
perioperative antibiotics the
patient is placed in the lateral
decubitus position. The arm
and the ipsilateral iliac crest
are prepped and draped in

a sterile fashion. The arm is
placed in 30° of abduction and
20° of external rotation with

5 kg of horizontal and 3kg of
vertical traction applied using a
special arm holder. A standard
posterior portal, an anterosupe-
rior, anteroinferior and a deep
anteroinferior portal are neces-
sary to perform this procedure.
A diagnostic arthroscopy is
performed through the poste-
rior portal. Concomitant lesions
such as rotator cuff tears,
biceps tendon pathologies or
capsulolabral lesions should be
addressed after the bone block
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apposition in order to avoid ad-
ditional soft tissue swelling.

An anteroinferior working
portal is created superior to
the subscapularis tendon using
an outside-in-technique and a
Twist-In Cannula is inserted.
After creating an anterosupe-
rior viewing portal, the camera
is placed anterosuperiorly
using a switching stick. Hence,
a second Twist-In Cannula

is inserted into the posterior
portal under direct visualization.
The anterior and anteroinferior
glenoid rim and the capsuloliga-
mentous complex can now be
evaluated thoroughly. If a sig-
nificant bony defect is present,
a so called “inverted-pear
glenoid” can be found (Fig. 2a).
The labrum is mobilized from
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Fig. 2a-d: Arthroscopic view via the
anterosuperior portal showing the

anteroinferior glenoid defect (2a), the
mobilization of the capsulolabral com-

plex (2b), the apposition of the bone
graft (2c) and the final result after
definitive graft fixation and repair of
the anteroinferior labrum using knot-
less anchors (2d).

the glenoid neck up to the 6
o'clock position, using either a
rasp or electrothermic instru-

ments (Fig. 2b). Afterwards the

glenoid rim and the scapular
neck are prepped using a
motorized burr to ensure ad-
equate bony healing. Adjacent
chondral defects are debrided
with a shaver and, if neces-
sary, microfractured at the
end of the procedure. A deep
anteroinferior portal is created
through the inferior parts of
the subscapularis. Another
Twist-In Cannula is inserted.
Next, the iliac crest bone graft
is harvested. The size and the
length of the graft respectively
are subject to the amount of
superoinferior and anteropos-
terior bone loss. A 2.5-3 cm x
1-1.5 cm x 1-1.5 cm tricortical
bone block is harvested. After
hemostasis and insertion of a
drain the wound is closed in a
standard fashion. Meanwhile,
the graft is cleaned off soft tis-
sue and contoured.

The arthroscope is again
inserted into the glenohumeral
joint via the posterior portal.
The Twist-In Cannula in the
rotator interval is temporarily
removed and the skin incision

enlarged approximately 1 cm
to allow passage of the graft.
Under direct visualization the
passage of the graft is dilated
either with expending scissors
or bluntly using the index finger
of the surgeon. The pre-shaped
bone block is inserted with a
straight clamp and placed be-
tween scapular neck as well as
the subscapularis and capsulo-
ligamentous complex (Fig. 2c).
Again, the scope is introduced
in the anterosuperior portal
and the Twist-in Cannula is
reinserted in the anteroinferior
portal using a switching stick.
The incision is closed near the
Cannula to avoid its loosening
during further instrumenta-
tion. Now, the graft is placed
anatomically at the scapular
neck. The level of the bone
block in relation to the glenoid
surface is ensured with the aid
of a switching stick introduced
through the posterior portal. A
significant lateral step-off has
to be corrected using a burr
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Shoulder Surgery

Fig. 3: Schematic depiction of an
arthroscopic acromioclavicular joint
stabilization using modern pulley-
system like implants (i.e. Tight-Rope,
Arthrex, FI, USA)

after definitive graft fixation.
After correct positioning of the
bone block a special drill sleeve
is introduced via the deep an-
teroinferior portal and placed at
the inferior end of the graft. An
integrated K-wire placement
sleeve has to lie at the transi-
tion of the distal to the medial
third of the bone block point
superiorly. The Twist-Drill guide
is pressed on to the graft and

a 1.0 mm K-Wire is placed as
deep as the posterior cortical
wall of the scapular neck for
temporary bone block fixa-
tion. Another 1.0 mm K-wire

is placed through the actual
drill sleeve. To ensure parallel
placement, the K-wire may be
placed via the cannulated drill.
If necessary, a 1.6 mm K-wire
can be placed via the anteroin-
ferior portal or percutaneously
to guarantee rotational stability
of the bone block. The inferior
K-wire is overdrilled using a
cannulated drill under direct
visualization. Next, the thread
cutter is inserted manually
over the K-wire. The K-wire is
removed, the first Bio-Com-
pression Screw is inserted and
placed 1-2 mm below the gle-
noid level. The Twist-Drill Guide
is now rotated 180° clockwise

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

(right shoulder) or counter-
clockwise (left shoulder) with
the first K-wire remaining in the
K-wire placement sleeve as a
rotational center. The second
drill hole is placed parallel and
superior to the first one in the
same way and the second
Bio-Compression Screw can
be inserted parallel to the first
one. The graft surface can be
smoothed with a shaver and,
if necessary, a lateral step-off
may be removed and the bone
block made level with the gle-
noid surface. Next, the anter-
oinferior labrum is reattached
to the original glenoid rim using
a knotless anchor. Two ad-
ditional knotless anchors are
used for reconstruction of the
anterosuperior labrum, so that
the anterior part of the graft is
partly covered (Fig. 2d). Finally,
other accompanying lesions
such as chondral defects, rota-
tor cuff tears, biceps tendon
pathologies or HAGL-lesions
can be addressed.Finally, the
arthroscopic portals are closed
in a standard fashion.

In our department performed
mid-term follow-up studies

of this anatomic arthroscopic
reconstruction technique show
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Fig. 4a-d: Arthroscopic view via the
anterolateral portal showing the un-
dersurface of the coracoid arch after
placement of the first transclavicular-
transcoracoidal K-wire (4a), overdrill-
ing and insertion of a nitinol suture
passer via the drill (4b), placement
of the second tunnel (4c) and finally
the insertion and orientation of the
inferior buttons of the pulley-like
implants (4d).

promising results in restoring
the stability of the shoulder
joint while preserving the
integrity of the subscapularis
tendon.

Acromioclavicular Joint
Instability

Acromioclavicular joint disloca-
tions are one of the most com-
mon injuries of the shoulder
girdle, especially in young and
active patient population. Typi-
cally, these injuries result from
a direct fall on the shoulder,
e.g. during a bike accident,
leading to a depression of

the scapula relatively to the
clavicle. Recently, arthroscopi-
cally-assisted techniques, that
reestablish the anatomy and
stability of the AC-joint using
pulley-like implants, have been
developed for the treatment of
acromioclavicular joint instabili-
ties (Fig. 3).

Surgical technique of
arthroscopic AC-joint
reconstruction

The procedure is performed
under general anaesthesia
and perioperative antibiotics
the patient is placed in the
beach-chair position with the
ipsilateral arm and shoulder

prepped and draped in a sterile
fashion. In addition to a two
centimeter incision on top of
the clavicle, a posterior and
lateral viewing portal and an
anteroinferior working portal
are used for this procedure.

A diagnostic arthroscopy is
performed via the standard
posterior portal. In cases of gle-
nohumeral concomitant lesions
those are treated first. After
the diagnostic arthroscopy, an
anteroinferior working portal
just above the subscapularis
tendon as well as a transten-
dinous lateral viewing portal
approximately one centimeter
posterior to the anterior border
of the supraspinatus tendon
are hence established using
the outside-in technique. The
incision of the lateral viewing
portal is made parallel to the
tendon fibres of the supraspi-
natus and the deltoid in order
to minimize the trauma of
access. A two centimeter sag-
ittal incision is made over the
clavicle approximately three
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Fig. b: Postoperative radiograph
showing the final results after arthro-
scopic double Tight-Rope AC-Joint
reconstruction

centimeters medial to the AC
joint. With the aid of a small
periosteal elevator the supe-
rior surface of the clavicle is
cleared off soft tissue. Using a
switching stick the arthroscope
is then introduced through

the anterolateral portal. Now,
the subcoracoidal space and
the base of the coracoid are
prepped with the aid of a radio-
frequency ablation device or a
shaver introduced through the
anteroinferior portal. The aim
is to obtain a clear visualisa-
tion of the undersurface of the
coracoid arch through which
the drill holes are to be made.
Therefore an anterior cruciate
ligament drill guide and mark-
ing hook is introduced through
the anteroinferior portal under
direct visualization and placed
under the medial part of the
coracoid while its other end
(the drill sleeve) is placed over
the desired entry point about
4.5 cm from the lateral end of
the clavicle. An image intensi-
fier is used in all cases for the
correct placement of the drill
holes and reduction of the AC
joint. The first oblique drill hole
(transclavicular-transcoracoidal)
is made from superomedial

in line of the previous conoid
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ligament. With the drill guide
held in this position and under
a clear arthroscopic view of
the marking hook, a 2.0 mm
K-wire is drilled through the
clavicle and the base of the
coracoids (Fig. 4a). The K-wire
is overdrilled using a cannu-
lated drill bit (4.0 mm) after
which a nitinol suture passer is
inserted into the subcoracoid
space through the drill (Fig.
4b). The nitinol wire is retrieved
via the anteroinferior portal.
The cannulated drill bit is then
removed and both ends of the
nitinol suture passing wire are
held with a clamp. The second
transclavicular-transcoracoidal
drill hole in line of the trapezoid
ligament is established approxi-
mately 2 cm lateral to the first
one in a similar fashion (Fig.
4c). After overdrilling of the
K-wire the nitinol suture passer
is introduced and retrieved via
the anteroinferior portal. Now
the two pulley-like implants
(i.e. Tight-Rope, Arthrex, Fl,
USA) are attached to each
nitinol suture passer and pulled
from the other end under
arthroscopic control until the
ovalic shaped button is flipped
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Fig. 6: Schematic drawing of a
knotless double row supraspinatus
tendon reconstruction.

beneath the coracoid arch. A
grasper is used to place both
inferior buttons parallel to each
other and perpendicular to

the coracoid base (Figure 4d).
Now the assistant supports
the weight of the arm and the
surgeon pulls on the No. 5
Fiber-wire sutures of the Tight-
Rope devices thereby reducing
the AC joint anatomically under
x-ray control. In order to ensure
that both TightRopes are under
equal tension this is performed
by alternating the pull between
the two devices. Once reduc-
tion is achieved the medial
sutures are knotted first fol-
lowed by the lateral ones. The
superior incision is closed in
two layers including the repair
of the deltotrapezial fascia over
the sutures and the supe-

rior buttons. The arthroscopic
portals are closed in a standard
fashion. Postoperatively radio-
graphs are taken (Fig. b).

In our hands this combined
arthroscopically assisted and
image intensifier controlled
double TightRope technique
using implants of the first
generation represents a safe
technique and yields good
to excellent clinical results

despite the presence of partial
recurrent vertical and horizontal
AC joint instability. Short- and
medium term clinical and
radiologic results of modern
arthroscopic methods are at
the least comparable to open
techniques. Here, a second
surgical intervention for implant
removal is not obligatory.

Rotator Cuff Tears:

The spectrum of rotator cuff
injuries ranges from so-called
partial defects to massive tears
of several tendons. The inabil-
ity to center the humeral head
in the glenoid fossa can lead to
physical symptoms like pain,
weakness, decreased range of
motion and sometimes instabil-
ity. Symptomatic smaller de-
fects usually produce pain with
overhead activities, whereas
massive tears may lead to a
functional deficit. Both small
partial defects as well as large
or massive complete tears of
the rotator cuff are today a
domain of arthroscopic surgery.
In early days, arthroscopic
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Fig.7a-d: Arthroscopic view via the
posterior portal showing a suprasp-
inatus tendon tear (7a), placement
of knotless anchors with Fiber-Tapes
(Arthrex, Fl, USA) attached into the
greater tuberosity (7b), suture pen-
etration of the supraspinatus tendon
(7¢) and the final repair after double
row knotless tendon reconstruction
(7d).

single-row repair was consid-
ered the standard technique
for rotator cuff repair. More
recently, double-row repairs
were introduced. The potential
benefit of the latter technique
represents the enlarged foot-
print coverage, a more solid
fixation due to better force
distribution and an increased
initial fixation strength which
eventually should lead to
superior clinical and radiologi-
cal results. With the advance-
ments of double-row repairs
even knotless tendon recon-
struction techniques have been
developed which are supposed
to better distribute pressure to
the tissues underneath, hence,
reducing tendon damage com-
pared to classic double-row
repairs (Fig. 6).

Surgical technique of arthro-
scopic knotless double-row
supraspinatus tendon repair
The surgical procedure is per-
formed with the patient in the
beach-chair position under gen-
eral anaesthesia. Preoperative-
ly intravenous antibiotics are
administered. Routine portals
are used. A diagnostic arthros-
copy Vvia a standard posterior
portal is performed. In cases

of biceps tendon pathology a
biceps tenotomy or tenodesis
is performed first. The suprasp-
inatus tendon defect is evaluat-
ed via the posterior portal (Fig.
7a). After debridement of the
cuff and the greater tuberos-
ity two knotless anchors with
lace-like sutures (Fiber-Tape,
Arthrex, Fl, USA) are inserted
via the anterolateral and the
lateral portals (Fig. 7b). The
arthroscope is now switched
into the subacromial space

via a posterolateral portal. The
sutures are passed through the
tendon using different pen-
etration devices in a mattress
stitch configuration (Fig. 7c).

Afterwards the anterior limb of
the Fiber-Tape of the anterior
and the posterior anchor are re-
trieved laterally, brought under
slight tension and fixed with
another knotless anchor distal
to the tip of the greater tuber-
osity without knot-tying. The
same procedure is repeated
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Shoulder Surgery

with the posterior limb of the
anterior and of the posterior
anchor creating a bridging con-
struct on top of the repaired
tendon (Fig. 7d). Afterwards a
subacromial decompression is
performed if indicated.
Currently published clinical
studies cannot emphasize a
clearly superior technique at
this time. Available radiographic
follow-up studies suggest a
potential beneficial effect of
double-row reconstruction

on structural integrity of the
reattached tendon or reduced
recurrent defect rates, respec-
tively.

Conclusion

Arthroscopic and minimal-in-
vasive treatment strategies of
shoulder instabilities, acromio-
clavicular joint dislocations

and rotator cuff tears have
shown a tremendous develop-
ment during the last decade.
Although, most of the modern
procedure still have to stand
the test of time in long-term
follow-up studies. However,
the short- and midterm results
have shown that even complex
reconstructive technigues can
be performed accurately and
successfully using arthroscopic
techniques preventing the dis-
advantages of traditional open
methods.
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Treatment of Hilar
Cholangiocarcinoma
from the Surgeon’s
Perspective

Introduction

The presence of a primary
malignant tumour of the bile
duct was first described by
Durand-Fardel in 1840. The
term Klatskin tumour was
defined later when a tumour
was located at the confluence
of the hepatic bile ducts, as
reported by Gerald Klatskin in
1965. Cholangiocarcinomas
are rare tumours, although in
recent years there has been
an increased incidence of 3-4
new cases per 100,000 people
(Khan, Heimbach et al. 2005).
Bile duct cancer accounts

for about 2% of all malignant
tumours and are thus the fifth
most common tumour of the
gastrointestinal tract.

Well into the 1970's, central
cholangiocarcinomas were con-
sidered to be non-resectable,
making palliative care the only
available treatment option at
that time. Only in the last three
decades have invasive surgical
procedures for tumour resec-
tion superseded the purely
palliative approach, thereby
allowing for potentially cura-
tive treatment (Lang, Kaiser et
al. 2006). Even today, cura-
tive treatment is only accom-

plished in roughly 30% of all
patients. This is why palliative
care continues to be of central
importance to the majority of
patients.

Diagnostics and Pathology
Clinical staging should include
contrast-enhanced computed
tomography (CT) or magnetic
resonance imaging (MRI) of the
abdomen as well as a tho-
racic CT. Magnetic resonance
cholangiography (MRC) is also
frequently discussed as a gold
standard (Romaneehsen, Otto,
et al. 2004). Combined PET/
CT is particularly useful for
excluding distant metastases,
detecting the primary tumour
and monitoring treatment.
Currently, PET/CT is an auxiliary
examination technigue used in
studies for extended staging,
and is also being investigated
by our working group in animal
and clinical trials (Li, Kuehl et
al. 2008).

So far, primary staging for

hilar bile duct cancer has only
provided very limited insight
into the actual stage of tumour
progression. Also at our own
centre, 10 % of all cases in
which surgery was performed
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Hilar Cholangiocarcinoma

Fig. 1: The Bismuth-Corlette classifi-
cation makes a distinction between
tumours that extend to the bile duct
bifurcation without reaching it (type
1), and tumours that do involve the
bifurcation (type ) (5). A type llI
tumour exceeds the bifurcation and
extends into the right (type Ill a) or
left (type Il b) common bile duct. A
type IV Klatskin tumour stretches
from the bifurcation into the left or
right common hepatic duct, or is
multicentric.

for suspected malignant biliary
stenosis are during histological
examination ultimately revealed
to be benign growths, referred
to as Klatskin-mimicking le-
sions (Juntermanns, Kaiser et
al. 2011).

According to the Klatskin tu-
mour analysis of the Essen da-
tabase, the tumour marker Ca
19-9 is a useful tool for preop-
erative evaluation of resectabil-
ity (Juntermanns, Radunz, et al
2010). If this marker is highly
elevated (>1000 U/ml), the rate
of resectable tumours drops to
30% in comparison to patients
with slightly or moderately el-
evated tumour markers. More-
over, the tumour marker level
is also significantly correlated
with the UICC tumour stage.

Carcinomas rapidly grow into
the surrounding connective tis-
sue of the hepatoduodenal liga-
ment and continue to progress
into the liver. Depending on
tumour local spread, about

half of all patients already have
regional lymph node metas-
tases at the time of diagnosis,
and are thus at an advanced
tumour stage when treatment
is initiated. More than 80% of
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patients are already showing
perineural invasion when the
diagnosis is made. Haematoge-
nous distant metastases occur
comparatively late. Intrahepatic
or peritoneal metastases, how-
ever, arise far earlier and much
more frequently (Tannapfel,
Wittekind 2004).

The identified statistically
significant indicators of Klatskin
tumours were tumour size
including the extent of local
invasion, presence of lymph
node metastases, distant me-
tastases, the UICC stage and
tumour-free resection edges
(Lang, Kaiser et al. 2006).

A conclusive evaluation of

the tumour stage according

to UICC (Union Internationale
Contre le Cancer) can only be
made once all clinical results in-
cluding imaging, the surgeon's
assessment and the patholo-
gist's findings are available.
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Fig. 2: (a) sketch of a tumour (b) Typi-
cal ERCP findings prior to papillotomy

J23 ERCP &luga g0 (D) 1Y U<l

and stenting for Bismuth-Corlette
Klatskin tumour type llla.

(c) PET/CT findings in a sagittal
section showing a tumour located
centrally at the hepatic hilum as well
as abdominal and thoracic metas-
tases over increased glucose utilisa-
tion with FDG uptake at the tumour
tissue.

This complicates stage-appro-
priate treatment, particularly in
terms of neoadjuvant therapy

protocols.

Prognosis and Therapeutic
Concepts

The only potentially curative
treatment option is complete
tumour resection (RO resec-
tion) including bile duct resec-
tion and hemihepatectomy,
or a liver transplant following
hepatectomy (Kaiser, Sotirop-
oulos, et al 2010).

Despite considerable progress
in the surgical treatment of
hilar cholangiocarcinoma, its
prognosis is still not satisfacto-
ry. Even after curative tumour
resection, the 5-year survival
rate is only 23% to 46% and a
mere 9% to 34% if a tumour
has been microscopically
detected at the resection edge
(Lang, Kaiser et al. 2006). The
prognosis for patients is poor
since the central location of tu-
mours in the porta hepatis only
allows for very smalls safety
margins, and because cholan-
giocarcinoma characteristi-
cally expand in a discontinuous
fashion. The current surgical
standard for the treatment of

cholangiocarcinoma involves
the complete resection of ex-
tra-hepatic bile ducts, starting
from the duodenum including
the bile duct bifurcation with
regional lymphadenectomy as
well as hemihepatectomy.

In patients with healthy livers,
approx. 70-75% of functional
hepatic tissue can be resected,
depending on the patient’s
age, without causing the risk
of severe post-operative liver
insufficiency [5]. However, the
majority of cholangiocarcinoma
patients have pre-existing
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Table 1: Classification of UICC
tumour stages |-V on the basis of
the 2009 TNM classification

(7t edition).

liver damage. This is due to a
multitude of causes, including
cholestasis, fibrosis, cirrhosis
or hepatic steatosis.

After exploration of the abdo-
men, resectability is assessed.
In case of local inoperability

or uncertainty about whether
or not a RO resection can be
performed, transplantation is
considered as possible treat-
ment option.

Liver transplantation allows
for complete removal of the
tumour with the necessary
safety margin enabled by
hepatectomy and central bile
duct resection, also for locally
expanded conditions that could
not even be treated success-
fully with an extended liver
resection.

Surgical procedure for a resect-
able tumour: Severing the
common bile duct at the upper
edge of the pancreas including
the remaining lymphatic chan-
nels and lymph nodes up to the
upper edge of the pancreas.
Subsequently, the entire bile
duct tissue is resected. Lymph
node dissection at the proper
hepatic artery and common
hepatic artery up to the celiac

Classification of UICC tumour stages I-IV on the basis of
the 2009 TNM classification (7th edition)

artery; the hepatic portal vein
and, possibly, an accessory
hepatic artery of mesenteric
artery are exposed. En-bloc
resection of the cholangiocarci-
noma by means of hemihepat-
ectomy; the distal resection
edge is examined using the
frozen section technique;
second resection, if necessary.
The biliary flow and the remain-
ing liver tissue is reconstructed
using Roux-en-Y hepaticojeju-
nostomy.

If bilateral hepatic, vascular or
pancreatic invasion is present,
a complete tumour resection is
often not possible, making pal-
liative care the only treatment
option, as is the case with dis-
tant metastases. In individual
cases, it may, however, still be
possible to remove all tumour
tissue by means of extensive
resections including complex
vascular reconstruction and
pancreatic resection.

For patients who are no longer
eligible for curative therapy,

a biliary drainage is of central
importance. After surgical
treatment of a non-resectable
Klatskin tumour, the median
survival time is 6-16 months,
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Table 2: 2009 TNM classification
(7™ edition)

similarly to the results of inter-
mittent stenting.

From a palliative point of

view, hepaticojejunostomy, or
hepaticojejunostomy of the
segments Il and V for com-
plete blockage of the central
bile ducts, may represent an
alternative to avoid intermittent
endoscopic or percutaneous
biliary stenting (Kaiser, Frihauf
et al. 2008). The median
survival time after intermittent
stenting within palliative care
was 3-8 months. Nevertheless,
repeated application of endo-
scopic photodynamic therapy
has a high response rate and
made it possible to significantly
extend survival from 7 to 21
months in comparison to the
control group (Zoepf, Jakobs,
et al. 2005). At least in palliative
care, photodynamic therapy

is showing promise, although
its benefits still need to be
examined in larger randomised
studies.

Furthermore, intraoperative, in-
traductal and external radiation
as well as systemic chemo-
therapy represent treatment
options in palliative care. The
results of current neoadjuvant

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

2009 TNM classification (7th edition)

T primary tumour:

*T1
*T2a
*T2b
*T3

Tumour limited to bile duct

Tumour invading neighbouring soft tissues

Tumour invading hepatic parenchyma

Tumour invading unilateral branches of the hepatic

portal vein or the common hepatic artery

. T4

Tumour invading main branch/ bilaterally of hepatic

portal vein / common hepatic artery or unilaterally
bile duct 2nd classification with contra-lateral
invasion of hepatic portal vein / common hepatic

artery

N regional lymph nodes:
o NX
*NO
*N1

Regional lymph nodes can not be evaluated
No regional lymph node metastases
Regional lymph node metastases (cystic duct/

common bile duct, common hepatic artery and
hepatic portal vein)

M distant metastases:

* M0
* M1

and adjuvant therapy are unsat-
isfactory in both palliative care
and curative treatment with
complete tumour resection.
Nevertheless, a randomised
multicentre study this year
showed a significant survival
advantage for patients who
received a combination therapy
with Cisplatin and Gemcitab-
ine (Valle, Wasan et al. 2010).
More recent cancer therapy
approaches, which include
biologicals such as inhibitors of
the vascular endothelial growth
factor (VEGF), appear to be
highly promising both in-vitro
and in small case series (Wied-
mann, Moéssner 2010).

The aim of modern radiation
technigues involving intraop-
erative radiation therapy, stere-
otactic 3D radiation therapy

or future proton therapy is to

No distant metastases
Distant metastases

(ESI LS gzall ol yall b
Ealladl uiay el G LiSYI
dals dalyall LSl dueLall

Ladlaall lliSy Lua,Lall o a3y
ohla oo Ll Lslasll
Akl Ladle

sed L83yl Ladlaall gl )

LU e Lgolaatinly dpis 50
Laalyall Ladlaall ol Laydatsll

Ol el e alall Jlatin YL,

SSIall Buaate 5l shall Lyl

s gale il sh aladl lia o el

el s yall s BLeall Juaal

Omle 48 51ks dallas 15dyls

OeUisuasa 5 Cisplatin (a3 M
Gemcitabine (Valle, Wasan

YV agdleys

50a Y1 La Wl S5l ol o yelad
Jio L saall 3kl Liaats

Lglyhall &038Y) Lagisw,lS

bl Y v 4 TNM Capins Y Jgaall
s Ll

ool Jlatiuly e Y
N [PNTRUREJVEL ISP
shybeall junail Hyiay a3ls sl
Tallaall way 23S 5o Lyanl o
sl (S NS 5 dpal ol
sLiall Jurs (Jlatind LS
o V= ol gl
il e ) il il Y
aapbalill Jlill dga s (o pladiall
o datlall L0 5,8 Laall oyLs
A ls MU Lpaslall LaS 5,2 Laall
5Ll Jol<I 33N pa llland V
05S5 O 0% L3S oall Ayl yauall
Sluill g 55 caail il S
alall e ol Halaiill jue alaiall
a5 5 Kaiser, Friihauf)
(YA

£ 00 s sl shall Juas o<
A= ¥ Glle LallaS ol 5
15 peall Zallaall by sl
Llarw¥l Ge Jle Jure 1S5al0
Jare 30ly) (Sadll o wlan
Ll e YV = V e sLuall
Zoepf,) L, Laall dc gane po

sle (Y20 agiday Jakobs
Lalladl oL dakals ZallaaS J3YI
pelyy Bacly LS oall 45 sl
oLl £ Laas Lauilod (S e



German
Medical

alaJI
EPRLN |

Journal =iy

Hilar Cholangiocarcinoma

Table 3a: Schematic overview of
the “Essen Treatment Protocol”
for transplantation patients with
locally resectable tumours without
metastases

intensify local tumour treat-
ment while protecting the
surrounding tissue as much as
possible. Healthy tissue of the
gastrointestinal tract located in
or near the irradiated area re-

mains largely untouched by the Neoadjuvant radio chemotherapy

radiation volume, thus protect-
ing it from potential radiation
damage. In our experience,
intraoperative radiation of Klat-
skin tumours can considerably
extend the survival of patients,
especially within palliative care
(Kaiser, Frihauf et al. 2008).

If the prognosis for patients
with central cholangiocarci-
noma continues to be poor,

the optimisation of multi-modal
therapeutic concepts for pallia-
tive and curative treatment is
required. Highly promising data
has been provided by the Mayo
Clinic in Rochester (U.S)),

for example. 5-year survival
rates of up to 82% have been
reported following liver trans-
plantation after completion of a
neoadjuvant treatment regimen
including radio chemotherapy
(Rosen, Heimbach, et al. 2010).

Tumour Follow-up Care
Tumour follow-up care is
provided every three months

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Schematic Overview of the “Essen Treatment Protocol” for Transplantation
Patients with Locally Resectable Tumours without Metastases

All eligible and consenting patients with central
cholangiocarcinoma

. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Exploratory laparotomy and lymphadenectomy for tumours
which are locally non-resectable without transplantation

Discussing the
individual case in an
oncological / surgical
conference as well as
in a liver transplantation
conference

Liver transplantation
|

during the first year, every six

months during the second year

and thereafter annually.

It requires the following exami-

nations:

e Anamnesis and physical
examination

¢ Routine lab and tumour
marker monitoring

e Chest radiograph and
abdominal CT
Optionally: MRCP, thoracic
CT and PET-CT

Prospects

As a centre for hepatobil-

jary surgery in Germany, the
University Hospital of Essen is
highly involved in the treatment
of Klatskin tumours compared
to other hospitals. In combina-
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Table 3b: Schematic overview of the
“Essen Treatment Protocol” for pa-
tients with locally resectable tumours
without metastases

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Schematic Overview of the “Essen Treatment Protocol” for Patients
with Locally Resectable Tumours without Metastases

All eligible and consenting patients with central
cholangiocarcinoma

3. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
4. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Central bile duct resection with hemihepatectomy and
lymphadenectomy for locally resectable tumours

tion with the special features
of state-of-the-art radiation
therapy and oncology, the
West German Tumour Centre
in Essen provides optimal
conditions for the treatment
of cholangiocarcinoma or even
liver transplantation. From our
point of view, an exploratory
laparotomy performed by an
experienced surgeon is indicat-
ed for all eligible patients with-
out preoperatively diagnosed
distant metastases. For a high-
ly selective group of patients,
the removal of the entire liver
(hepatectomy) together with
the extra-hepatic bile duct and
a subsequent liver transplanta-
tion represents an available
procedure. Especially patients
with locally spread tumours,
which are not fully resectable
without transplantation, have
a chance of long-term survival
with a liver transplant. Adju-
vant oncological treatment and
radiation therapy can addition-
ally help improve the patients’
prognosis.

Discussing the
individual case in an
oncological / surgical
conference

Adjuvant radio chemotherapy only for incomplete tumour
resection (R1) or metastases in final histology
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Table 3c: Schematic overview of : : : Oy sasuys Hls :CY Jguall
the “Essen Treatment Protocol” for Schematic Overview of the “Essen Treatment Protocol” for Patients S5 ot ae

patients with non-resectable tumours with Non-Resectable Tumours or Metastases S 52 o5 gl Gl u“"f“u !
or metastases YD a5 Jlatind

All eligible and consenting patients with central
cholangiocarcinoma

5. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
6. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Exploratory laparotomy for locally non-resectable tumours
and/or distant metastases
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Baden-Baden

World Spa & Event Resort
in the Black Forest

Beautifully located in the sun
drenched southwest corner

of Germany at the foothills of
the Black Forest, Baden-Baden
is an elegant, world-famous
thermal spa and climatic health
resort, wellness and event
paradise and cultural metropo-
lis.

Today Baden-Baden is the
perfect mix of Belle Epoque
ambiance and innovative 21st
century wellness. Its famous
healing thermal water, flowing
from 12 springs, is not only
used for well-tried therapies
but also for modern and inno-
vative treatments. Today the up
to 68° degrees hot and health-
ful water pampers guests from
all over the world in the two
thermal baths — the modern
Caracalla Spa and the historic
Roman-Irish “Friedrichsbad”.
Furthermore many spa-hotels
are particularly conducive to

relaxation, offering unique well-
ness opportunities as well as
individual health and wellness
treatments.

Eight highly qualified clinics
with different focuses and
medical specialists with high
reputation offer individual med-
ical Check-ups, subject-specific
consultation, comprehensive
prevention and rehabilita-

tion methods to the point of
medical necessary operations.
Individual and culture-related
wishes of the guests will be
considered at any time.

For more than 350 years the
three kilometre splendiferous
parks and gardens “Lichten-
taler Allee” has been Baden-
Baden’s green and blooming
visiting card. The masterpiece
made of trees, fountains and
flowers invites not only for
healthy walks in crystal Black
Forest air but also fascinates
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as a stylish mile for art and
culture with the historic
“Trinkhalle” (Pump Room),
the world-famous “Kurhaus”
— the social meeting place

of the city — the Casino, the
neo-barogue theatre as well

as the Museum of Modern
Art Frieder Burda designed
by star architect Richard

Meier. Europe’s second largest
opera and concert hall, the
“Festspielhaus”, guarantees
cultural pleasure at the highest
level and offers over 300 top
class events yearly.

During the whole year Baden-
Baden is setting for outstand-
ing and sophisticated events:
Three times a year the Inter-
national Horse Races, the
International Vintage Car
Meeting mid of July, outstand-
ing concerts at the parks and
gardens “Lichtentaler Allee”
and at the romantic courtyard
of “Castle Neuweier"” as well
as international artists and
performances at the “Fest-
spielhaus”.

In the picturesque streets and
the small lanes of the neo-
baroque old town of Baden-
Baden, numerous exclusive
boutiques invite you to first-
class shopping. Everyone who
searches for brand products,
international labels and indi-
vidual antiques, jewellery and
presents will find himself in the
right spot.

Besides well-known starred
restaurants, cosy little tav-
erns with local colour and fine
Baden cuisine, bistros and
countless street cafés in the
centre, there is also Baden-
Baden’s “Rebland”, one of the
most popular Riesling growing

districts in Germany and an
insider tip for the gourmet and
connoisseur of good wines.
Germany'’s oldest and accord-
ing to Marlene Dietrich “the
most beautiful casino in the
world” rounds off a perfect day
in a playful manner and entices
guests from all over the world
to try their luck at the roulette
table.

Baden-Baden Kur &

Tourismus GmbH

Solmsstrasse 1

76530 Baden-Baden / Germany

Phone: +49 (0) 7221 275 266
Fax: +49 (0) 7221 275 260
bbt@baden-baden.com
www.baden-baden.com
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about German medicine.
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the ground-breaking Online Platform
for the International Community.

www.german-medical-online.com
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German’



http://www.german-medical-journal.eu
http://www.german-medical-online.com

WHAT ABOUT YOUR BRANDING
FOR YOUR INTERNATIONAL STANDING?

OF THE 21ST CENTURY?

Linea Nova

advanced communication
RuffinistraBe 16

D-80637 Miinchen

Telefon  +49/(0)89/57 87 57 89
Telefax ~ +49/(0)89/13 16 30
eMail info@linea-nova.com
Internet  www.linea-nova.com

Branding / Corporate Design
Webdesign
3D-Artwork / Media Design




edic

- S i
n Ine > il

www.german-medical-online.com
The worldwide presence of German medicine.
Germany is only seconds away.

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

How it works

Get the free i-nigma reader for your iPhone
from the App Store.

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

Hospitals Clinics
Medical Centers

Competence Center for the Diagnostic and Therapy :*ij*
of Chronic Pruritus *
sessssrmr=rus Specialists from several Departments of the University offer a complete *
check-up to identify the origin and best treatment for chronic pruritus.
- Department of Obstetrics and Gynecology, University :*Zj)**
+ . Hospital of Tuebingen 4
- Excellence centre for General Gynecology, Gynecological ¢
Oncology, Obstetrics, Urogynecology
Heidelberg University Hospital :*ZBH

One of Europe’s leading medical centers. World-renowned experts provide
comprehensive care in all medical specialties.
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fé’:ﬂ“f‘”:m‘_"% Department Dermatology and Allergy TUM
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el se= i Department of Dermatology and Allergy Biederstein,
e — Technical University Munich
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Department of Ophthalmology, Klinikum rechts der

Isar, TUM
diabetic retinopathy, retinal detachment, cataract, corneal

transplants, lasik and epilasik and more

-«?"‘"-- Klinikum rechts der Isar

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

% 4 Department of Orthopaedic Sports Medicine,

Department of Pediatric Surgery, University Medical
mrm <unikum  Center Mainz, Germany
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Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern
Treatment of multimodal and brain tumours, vascular

malformations, paediatric, spine, neurosurgery.

Ekﬁ:;lﬂ-{mw Specialist Hospital Kloster Grafschaft

=

o Specialist Hospital for Pneumology and Allergology
SPECIALIST HOSPITAL

FOR I':\.El MOLOGY AND

ALLERCGOLOGY

University Hospital for General, Visceral and
4 Transplantation Surgery
«] UKT Experienced excellence center for abdominal organ
~ transplantation and surgical oncology.
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Hospitals Clinics
Medical Centers

University Hospital Muenster /

Universitatsklinikum Miinster

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

Minster

AN

BG-Trauma Hospital Tuebingen

a8 : . .
W traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

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

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

Practices
Medical Doctors

= Dr. Schlotmann & Partner PraxisKlinik

D, Schlotmann

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

Orthopédie Bavariapark

Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement
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proxomed Medizintechnik GmbH X

proxomed Professional Training Systems for Active Therapy.

Future Rehab and health Concepts
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...going one step further

Dieringer GmbH ek,

4 DIERINGER _ o Nk
— === orthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel
Services Hotels

) German Medical Council * *
German * p
Medical == . . _ _ b
®ouncil German Medical Council organizes the best medical treatment

in renowned German hospitals and clinics for you.

ADAQG ~vAc service GmbH *

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

... Reuschel & Co. Privathankiers 2

e % |

J vﬁj_ﬂﬁ Reuschel & Co. Privatbankiers is one of Germany's leading
SRR private banks
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For more information
about hospital planning
scan this QR Code with
your sma rtphone.

Hospital Planning Alliance Ltd.
Germany - U.A.E.

Hospital

Hospital Planning, Building and Managing
Made in Germany

Project Development © Consultancy © Design
Architecture © Engineering © Management Structures
Quality Management « Hospital Certification
State-of-the-Art Solutions

www.hospital-planning.com ‘Elick '
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