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Editor's Note

Dear Reader,

The new German Medical
Journal website is online!

The time has finally come.

We already announced in the
last issue that a new German
Medical Journal website will
be launched on the occasion of
its 10th anniversary. Now we
made it.

We are pleased to inform

you — our readers, authors and
customers — that the brand-
new website of the German
Medical Journal is now avail-
able under the usual address
www.german-medical-journal.
eu. And it has by far exceeded
our expectations.

The German Medical Journal
has not only been updated

and optimised, but it is brand-
new: clear structure, elegant,
functional design, user-friendly,
modern layout and multilingual
display in English, Russian,
Arabic and German.

The navigation on the website
has become even more user-
friendly and intuitive, enabling
users to quickly find the
information they are looking
for. The concept was superbly
implemented in terms of both
contents and style.

The website was programmed
according to the latest stand-
ards. The German Medical
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Journal website is perfectly
prepared for the future, opti-
mised for all search engines, as
was the case before, indexed
in the virtual world and can

be found and reached by all
interested users anywhere and
at any time.

Of course, the GMJ website
has a responsive design and
works equally well on mobile
devices such as tablets or
smartphones.

Visit our website www.
german-medical-journal.eu and
see for yourself.

We would like to say thank you
for all the congratulations we
received on the 10th anniver-
sary of the German Medical
Journal and look forward to
receiving your feedback on the
new website.

The German Medical Journal
represents German medicine
internationally, giving it a voice.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director
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Despite paraplegia

For 15 year-old Alberto Man-
carella from Los Angeles, a
long-held wish was finally ful-
filled on Friday March 31, 2017,
at an official award ceremony
of the German Foundation for
Spinal Cord Injury (DSQ).

For the first time in public,
the young paraplegic pianist
played excerpts from Bach's
[talian Concerto on the grand
piano in the Old Auditorium of
Heidelberg University, using a
special wireless mouth device
that enables control of the
piano’s right foot pedal using
his tongue.

The device was developed by
the team of Dr.-ing. Rldiger
Rupp, head of the Department
for Experimental Neurorehabili-
tation at Heidelberg University
Hospital, and Tobias Gallinat, a
dental technician. They were
recognized previously by the
DSQ in 2008 with an award for
innovation.

Thanks to a generous private
donation, Dr. Rupp and his
team have now improved the
technology so that control

of the pedal engine is more
precise and, most importantly,
faster.

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Despite Paraplegia
Become a Pianist

Musical world premiere: A wireless oral device
and pedal engine developed at Heidelberg
Spinal Cord Injury Center supported 15 year-
old Alberto on the grand piano.

A tumor damaged his spinal
cord - Alberto struggles to
fulfill his dream to become a
pianist

When she became aware

of Dr. Rupp’s award-winning
development in 2011, Alberto’s
mother turned to the Heidel-
berg engineer for help. But the
oral device was not yet fully
developed, let alone available
for purchase. “At that time, the
work on the wireless device
had been put ‘on ice.’

But Alberto’s story, and his
determination, intrigued and
moved me so much that | ab-
solutely wanted to help him,”
recalls Rupp. With the DSQ
prize money from 2008, as well
as a private donation of 10,000
Euro, he financed the position
of Sebastian Kuppinger, who
worked out the new version

of the device, as well as the
necessary materials.

A pressure-sensitive sensor is
positioned behind the incisors,
allowing force from the tongue
to send control signals to the
engine. Thus, Alberto can give
graded amounts of pressure,
and - in contrast to the first ver-
sion that used biting - he can
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achieve more feeling for the
force he produces. In addition,
the small, approximately 15
kg and highly dynamic engine
has much better performance
than its predecessor, and the
pedal can now be moved just
as quickly as it would be by a
non-disabled pianist.

Other improvements have to
do with the electronics. The

entire system is now smaller, ¢ :
so that it also fits in the mouth  Fig. 1: Alberto Mancarella tests the oral device on the piano pedals in Ortho-

of a teenager. The button bat- pedics with Sebastian Kuppinger, senior researcher on Dr. Rupp's team Saal Ll H1,5 Y1 ol 4, Uayll
tery cell provides power for alin pud B bl sl e g padll Sleall 555 Moyl 53,0 pall Bule] elld any ey g olelu lad
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recharged on a docking station.
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Use of the tongue pressure
sensor to control a computer
or electric wheelchair
conceivable

Layguas (Say
Rudiger Rupp already has plans N
for further development of the bhba Jaally o) saus, o
oral device. Using the pres- Fig. 2: Wireless oral device to control the piano pedals A ‘3| 1A \_‘ ~(§J—°—U| _}\ = 1 ija;_]
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pedals of the piano or also
other functions on a keyboard
can be controlled, depending
on the position of the tongue
pressure. “I've received cor-
responding requests for help
from paralyzed musicians,”
said Rupp.
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Conceivably, the wireless oral
device could also be used

to operate a computer or an
electric wheelchair - particularly
interesting for people paralyzed
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Fig. 3: Final tests of the new oral device with which Alberto Mancarella can

at the Department of Orthope- operate the right piano pedal. Beside him, Dr. Rudiger Rupp and Sebastian 50\-‘\9—‘*“" EEIERSY
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Stump Correction

Dr. Tymoteusz Budny, MD

Prof. Dr. Jendrik Hardes, MD

Dr. Vincent Hofbauer, MD
Sebastian Pfister, MD

Univ.-Prof. Dr. Georg Gosheger, MD

Key words: Stump correction,
suboptimal stump, stump
problems

Advancements in technology
of orthopaedic treatment con-
tinue to improve and facilitate
successful amputee care. In
some cases, surgical revision
of the residual limb may be
necessary, if the goal of provid-
ing a patient with a prosthesis
cannot be achieved or if the
results fall significantly short
of expectations. The surgi-

cal procedure should relieve
the patient of pain, allow for
improved functionality, lead to
greater prosthetic acceptance
and add to quality of life.

Introduction

Especially after an amputation
patients wish to reconstruct
their body image and physical
function. Due to many tech-
nological innovations the
demands on stump care have
increased. As a result, a func-
tional interface between the
stump and shaft has become
more important than ever in
the area of prosthetic care. If
this interface does not function
correctly, the best and most
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costly fitting parts are of little
use. Surgical procedures may
be taken into consideration in
order to optimise prosthetic
fitting of the stump (1), if the
goal of optimising a stump for
prosthetic fitting cannot be
achieved with conservative
measures or if the results fall
below expectations.

The first step to be made is

to identify the cause of the
suboptimal state. The source
of the problem can lie in the
following structures: Skin,
musculature, nerves, vessels
and bone. It is often the case
that several factors are respon-
sible for the suboptimal state.
For example, a stump may be
suboptimal for prosthetic fitting
due to exostosis at the end of
the stump bone which presses
through the soft tissue as a
result of poor muscular soft
part covering. Good soft tissue
covering could alleviate the
pressure of the exostosis. For
surgical planning, however, this
means that the exostosis must
be removed and the soft tissue
corrected. For simplicity pur-
poses, this article will system-
atically address the possible
surgical revision procedures for
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Fig. 1: Image of a patient who underwent traumatic
through knee amputation. Mesh graft was applied

to preserve maximal stump length. Since the skin
transplant is sensitive to prosthetic shear stress, skin
lesions are commonly seen. Therefore prosthetic fitting
is demanding.

individual structures and their
causes. Surgical revision op-
tions and their causes as a re-
sult of vascular problems have
been omitted in this article,
since this falls under vascular
surgery and angiology.

Skin

Problems of the skin of the
stump are frequent. A Dutch

working group showed that
63% of lower-limb amputees
developed skin problems on
the stump at least once in their
life (2). Complications include
ulcers, infections, allergic con-
tact dermatitis, eczema, nodu-
lar swelling along the edge of
the stump among others. Most
problems can be solved con-
servatively, however, and only
a few require surgical revision.
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Stump Correction

During the amputation the goal
is to optimise the pressure
zones of sensitive skin. This is
often achieved by padding it
with muscles. Exceptions in-
clude Syme's amputations and
amputations at the knee where
no muscles are required or dis-
turb. There should not be any
scars in the pressure zones,
which is why especially skin
with sensitivity disorders and/
or which is directly adherent to
bone poses a risk for structural
collapse and the formation of
ulcers. These difficulties oc-
cur for example in mesh graft
transplantations, because the
shear forces in the prosthetic
shaft can lead to tearing of the
transplanted skin. However,
mesh graft transplantations
should be taken into considera-
tion for maintaining maximum
stump length especially in
young patients (Fig.1). Mesh
grafts can be used for bridg-
ing in young patients after
traumatic amputations. In the
transitional phase the intact
skin and the corresponding soft
tissue can be conditioned and
stretched. In a second step the
mesh graft is resected and the
stump can be completely cov-
ered by positioning usable and
flexible skin in the pressure
zone. This can lead to achieve-
ment of a maximum stump
length which is important for
ensuring optimum prosthetic
care for the patient (3). Further,
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it must also be taken into con-
sideration that mesh grafts can
function well on durable and
well circulated muscle and no
additional revision is required.

Chronic wounds such as ulcer-
ations should be carefully ex-
amined. Ulcers appearing to be
superficial can at times show
deeper fistula tracts. Healing of
these ulcers often only occurs
when the fistula tracts are re-
moved. A fistulography should
show the extent of the fistula
tracts prior to surgery, in order
to be able to carefully plan the
surgical procedure. Involve-
ment of the bone, which must
also be excluded, can already
be determined especially by a
fistulography. As a result, addi-
tional imaging examination pro-
cedures should be performed
prior to excision of the fistula
such as magnetic resonance
imaging or bone scan in order
to exclude osteomyelitis with
certainty. If there is osteomyeli-
tis this must also be adequate-
ly treated, often surgically,
otherwise there is risk of new
fistula tract formation. During
surgery methylene blue can be
used to improve visibility of the
fistula tract or the fistula tracts
and to maintain an overview
during the procedure. The fis-
tula tracts and the affected tis-
sue are stained blue here. This
makes it easier for the surgeon
to achieve complete resection.

el s o oSay dadall Lakis
Ledall Job adl 3a3a3
LU laal g s aay il
o yall e liall Gplall Ll
;s‘\zu,ycm_u;u_\;sjm, (¥)
Sy Ll ‘“nan Polae¥l 3
Ul e wa Sy Jan3 o
Yo dea JShey 3 htially aiall
L] a3 ;oY1 )l

aajall £ ool pans Gty
O oSy Al wolaaull Jis
& abe gas Al 2,3 G5
Jea3 Bael Y GLa ¥l (o

coAll sia e A5 Y suls I

ool i Jlatinly (5 5w
Jaew pan 5 oulill o gend pelass
ple A dalall s il
abpall shya M Tyl Lyl
il il o5 san (S
seseaty Ll solagil ay
Aoty maaillaay e gulill
seandll hyal Gaak cpaty el

Jlatial S5y pentlly Lals]

oaiulb J-‘J-‘A:‘-" Jiwow\—"d‘
,qa,.n _,LM s L,Ls 15 oty
Y Aa ‘LéAn )~ 31 NS
035 S (5255 Hlaad (15 255
alaniol (Kay Lalyall (sl yaa

olis Gy Gruwad] abitaall 35

Blaally 5 gulill Jaw sl 5 pulill

& aadl e

oo Land s dedall dala ol
JSUall s34 alias Ja (Ko dlll
Sl Lo Jaliy dadlas JShy
o2 s
Gagll Jiaty il Llae L3
alatl baall (SUel Gawas 3
SIGI b el 33atyy . uluaall
ety o Naadly & gluay
a5 olilae ol LiitwY)
Sl Y aa LS, S0y pals
ol IR PUge o) e Mac
SLl 3 sl ol dlia o5
b ool 55 Sl g il
Tola Lala alall Ol
3eails il 51/ 5 Guluadl alall
ot Sty Las 55kuleo aliall,
TR JeSisy agl gl e
Jure e JSUall sia &aas
aall g5 elilae 3 JUill
by palyiall o oy o Kol
93 O oSas e liaall qalall b
el g g bl alall 3o5a5 )
‘u.u| o> whilae aal iy
e Blaall Lge Yl 3 Sl
Lala Ledall Yokt a3V uall
Je) g,“fl)um ol die
Satull aalall alasiud oKay (N
Sadl 5ln i pall i wyaaill
Uayall 5. pas )l g 50 aay
bl sl Josas oSay LILERY)
Lassaas s Jalaall 52l el
aalall j3 LUl 3 hall by
Lodall Lahis o Kayy (ol
® O o il s g Lol



Stump Correction

In addition, it should be taken
into consideration that over
the years, persisting fistula
tracts can lead to malignancy
(fistula carcinoma). If there is
suspected fistula carcinoma
this should be clarified prior to
surgery and where applicable
therapy adjusted in the event
of a positive diagnosis.

Deep scarring can lead to
hygiene problems. They form

a reservoir for filth, bacteria
and fungus, which in part can
be extremely difficult to clean.
Sweat can also lead to macera-
tions of the skin which can lead
to impairment of the protective
function. As a result bacteria
and other agents can accumu-
late in this reservoir in the skin
and cause deep infections. The
excision of this retracted scar
is to be taken into considera-
tion in the event of recurrent
infections, since this poses

a simple option with minor
complications. In most cases
no further greater corrections
such as soft tissue revision or
subsequent resections on the
bone are necessary.

Muscle

Excessive (muscular) soft
tissue can form in an unfavour-
able manner after an amputa-
tion although an adequate

and clean surgical technique
was applied. This excess soft
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tissue is formed as a result of
severe oedema of the tissue
caused by trauma, infection
and/or ischemia during amputa-
tion. In the post-surgical phase
oedema subsides and leads
inevitably to excess soft tissue,
although closure of the stump
was difficult during the surgical
procedure. The excess soft tis-
sue can lead to the patient not
having sufficient stability in his/
her prosthesis. Further, there
is loss of muscular pre-tension.
The pre-tension prevents
atrophy of the musculature.
Atrophy leads to fatty degen-
eration with reduced circulation
and the corresponding prob-
lems, such as e.g. ischemia
pain. The constant slippage of
the insufficiently tense muscu-
lature over the bony stump end
can also lead to pseudobursa
formation. Pseudobursa also
forms if the bony stump end

is not adequately covered with
muscle and the bone presses
directly on the skin.

These conditions can lead

to suboptimal conditions for
prosthetic fitting of the stump.
Surgical correction is then nec-
essary. There are two different
techniques for reconstruction
of the musculature- myoplasty
and myodesis. During the
myoplasty the antagonists of
the muscle stumps or the cor-
responding muscle fascia are
sutured together via the bony
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Stump Correction

Fig. 2: Intraoperative image of a not
sufficiently shortened sural nerve
(blue arrow) after transtibial amputa-
tion causing pain. After revision
surgery with shortening of the sural
nerve, the patient was free of pain.

stump end. This technique
was suggested by Dederich
based on his experiences with
transfemoral amputations
during WWII. Here he sutured
the quadriceps musculature
to the hamstring musculature
(4). In myodesis the muscles
are transosseously fixated. In
all techniques good circulation
of the muscles is important so
that the PAOD can be a limiting
factor. However with time the
muscle sutures in both tech-
nigues can loosen for various
reasons, e.g. poor positioning
of the shaft so that there is
again an unstable situation
with shift in centre of balance
of the bone and poor soft
tissue covering. The revisions
should be performed as early
as possible in order to prevent
retraction and atrophy which
would complicate the revision
and jeopardize the outcome of
the surgery.

Burgess and Weiss recom-
mended the transosseous
technique for use in trans-
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femoral amputations (5). In

our department we set two
transosseous drill holes which
are removed each approx. 1
cm from the bony end of the
stump. The drill hole channels
are situated approx. 90 degrees
to each other. The danger in
drilling is that during the clinical
course crown sequesters can
form as a result of thermal ne-
crosis. Thermal necrosis occurs
due to inadequate cooling of
the drill. Sutures are placed in
relatively neutral position of the
femur. The residual femur is
extended and adducted. A pil-
low under the buttocks of the
patient in supine position can
be helpful here. We are using
a strong suture to sew up the
wound. When puncturing the
muscle it must be ensured that
not all of the muscle is includ-
ed, in order to avoid necrosis.
We place four loops in order to
fixate the muscle stumps. The
sutures are tied after all loops
have been placed. Another
myodesis technique is the ad-
ductor magnus technique rec-
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Stump Correction

Fig. 3: X-rays showing a
spiky fibular bone which is
too long compared to the
tibia. The red line shows the
correct height and plane for
osteotomy. Additionally the
tibial osteotomy was not
performed properly.

For a better outcome the
tibial bone should be
ventrally rounded as shown
on the post revision x-rays
on the right side.
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Stump Correction

ommended by Gottschalk and
Jaegers (6). Here the adductor
magnus is wrapped around
the end of the femur and the
tendon of the muscles fixated
with drilling holes to the femur.
This myodesis technique was
created for primary transfemo-
ral amputation.

Nerves

After an amputation all sev-
ered nerves form a neuroma.
Numerous techniques and
technologies were developed
and recommended in order

to prevent neuromas. None

of these techniques could
demonstrate that they were
superior to conventional simple
neurotomy, if the surgeon
takes several important fac-
tors into consideration. This
includes sufficient shortening
of the nerves above the bone
and its embedding in a well-
padded region. The embedding
is performed most often in the
musculature in which the nerve
is protected from pressure and
mechanical irritation. If nerves
are situated just under the skin
and/or partially on the end of
the bone, this causes severe
electrifying pain and prosthetic
care becomes in part impossi-
ble. The sural nerve is definite-
ly most commonly affected.
Unfortunately it is “forgotten”
time and again during the
transfemoral amputation. If
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the Burgess technique is then
used, the result is that the
nerve is situated directly on the
anterior tibial osseous stump
end and adheres to the scar
with consecutive triggering of
electrifying pain (Fig.2).

The persisting symptomatic
neuroma is surgically treated
just as with the freshly severed
nerve during the primary ampu-
tation: A proximal neurotomy
and embedding of the nerve

is performed in a well-padded
region. This region should/must
be located outside of the end/
edge of the prosthesis so that
the nerve is not unnecessarily
exposed to higher pressure
and shear forces. During the
revision surgery the surgeon
can decide whether to perform
the procedure through the old
scar or to set a new incision
proximal along the course of
the respective nerve. After an
transtibial amputation a symp-
tomatic neuroma of the per-
oneus nerve (superficial and/or
deeper branch) can be treated
by a small incision of the skin
in the dorsolateral region above
the hollow of the knee. Here
the common peroneus nerve is
located by its guiding structure
of the tendon of the femoral bi-
ceps muscle and a 2-3 cm-long
segment of the nerve removed
there. This type of surgery

has the advantage that the
surgical trauma is less, since
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Stump Correction

no dissection must be made
through scarred tissue and the
incision can be significantly
smaller. This means fewer
complications with quicker
wound healing and therefore
faster renewed prosthetic
care. The disadvantage of this
surgical procedure is, however,
that muscle groups are den-
ervated which results in them
becoming atrophic and without
function. Further, additional
prosthetic advancement in the
area of neuroprosthetics and
myoelectric prosthetics have
been taken into consideration.

For the sake of completeness
we would like to the men-
tion the TMR (Target Muscle
Re-innervation) which is also
successfully used to treat the
symptoms of neuroma (7).

Bones

Bone edges, exostosis and
heterotopic ossifications

can occur after amputations.
These consequences can be
minimised by careful handling
with the bone and periosteum
during the amputation. During
the osteotomy it should be
observed that a load-bearing
surface as large as possible
must be formed and the edges
carefully rounded. Further

the periosteum should not

be excessively stripped and
periosteum scraps should not
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be left unattended. Additional
errors are to leave the fibula
longer than the tibia and/or to
incorrectly set the osteotomy
plane of the fibula during trans-
femoral amputations (Fig.3).

In the event of a short transti-
bial stump the proximal fibula
should not be left since the
missing interosseal membrane
leads to hypermobility of the
residual fibula. At first it can be
attempted to fix the shaft and
to give the hypermobile fibula
sufficient space. If this does
not lead to an improvement

of the symptoms the residual
fibula is completely resected.

A symptomatic tibiofibular
instability can also exist in

long transfemoral stumps. If
shaft changes do not lead to
freedom of symptoms the
patients can be treated with

a bone bridge between fibula
and tibia. In English-speaking
countries this procedure is
called the "Ertl procedure”,
although the idea originates
from the surgeon August Bier
(1861-1949) and developed by
Ertl and Dederich in WWII, and
by Guedes Pinto in this century
(8). A corticoperiostal flap of
the tibia is used for the bone
bridge according to the Ertl pro-
cedure, whereas Guedes-Pinto
uses a piece of the fibula. In
the Ertl procedure an incision
is made along the periosteum
to the anterior tibia edge and
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Stump Correction

to the posterior medial edge.
A chisel is used to remove the
cortical bone chips and the
flap is formed. The bone chips
must remain connected with
the periosteum. In the same
manner a lateral flap 5-7cm in
length is formed. Afterwards
the tibia is osteotomised at the
flap edge while protecting the
lobe. The edges are rounded.
The fibula is dissected at the
same height at a slight angle.
The corticoperiostal flaps are
joined together to form a tube
and fixated at the fibula. The
cortical splinters are lying on
the inside. The Guedes-Pinto
procedure anchors a piece of
fibula in a pre-surgically formed
notch into the tibia and fibula.
It is important here that the
musculature at the fibula seg-
ment remains intact to ensure
circulation. The fibula segment
can be fixated using screws,
wires or absorbable transosse-
ous sutures. In English-speak-
ing countries a combination

of both procedures is often
applied.

Bone edges and exostosis of
residual limbs which are not
prosthetically optimal, can sim-
ply be resected and smoothed
(Fig.4). Heterotopic ossifica-
tions pose a greater problem.
They occur in around 23% of
civilians after amputations irre-
spective of aetiology (9) and in
ca. 63% of war-related amputa-
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tions (10). Explosion injuries
and the amputations directly

in the area of the injury rep-
resented a risk factor for the
occurrence of heterotopic ossi-
fications in war-related amputa-
tions (10). Further, heterotopic
ossifications are often associ-
ated with spinal cord and brain
injuries. The revision surgeries
are not only extensive; they are
also associated with a high rate
of complications. Examples of
complications include bleeding
and wound healing disorders.
Fortunately most complica-
tions can be managed and

the patients achieve for the
most part freedom of pain and
residual limbs that are pros-
thetically optimal. Patients who
do not achieve residual limbs
that are prosthetically optimal
despite revision surgery, due
to reossification, for example,
can also have osseointegration
performed (7).

Protruding bony stump ends
can make prosthetic care more
difficult in children. In the worst
case there could be perforation
of the skin. The cause for this
appears to be on the one hand
in the proximal maintained
growth plate and on the other
hand in the mechanical impact
of the musculature on the bone
form (11). There are diverse
surgical techniques to prevent
new formation of spurs on

the bony stump. In part, these
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Stump Correction

have not been scientifically
examined, however. For this
reason we currently do not
wish to make any recommen-
dation with regard to surgical
therapy.

Conclusion

In order to avoid unnecessary
revision surgery, first and fore-
most the primary amputation
should be carefully conducted.
If complications should oc-

cur they can most often be
successfully treated with
modifications of the prosthetic
shaft and/or other conservative
forms of therapy and do not
require surgical revision. How-
ever, patients with persisting
pain should consider revision
surgery in order to gain free-
dom of pain, improved func-
tionality, prosthetic acceptance
and last but not least improved
quality of life. These surgeries
should be carefully planned
and performed in specialised
facilities.
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Breast Surgery

Keywords: Mammary carcino-
ma, radiation therapy for breast
cancer, chemotherapy for
breast cancer, plastic surgery,
sentinel lymphadenectomy,
breast surgery, breast recon-
struction, systemic therapy

Introduction

Mammary carcinoma is the
most common malignant
tumour in women, accounting
for more than 1.5 million new
diagnoses per year worldwide.
The lifetime risk is estimated
at 12.9%, i.e. about one in
eight women is diagnosed with
breast cancer in the course of
their lives [1].

The treatment of primary
mammary carcinoma has be-
come an interdisciplinary task
comprising surgery, radiation
therapy and/or chemotherapy,
targeted antibody therapy and
plastic surgery. Treatment at a
certified breast center guaran-
tees best possible interdiscipli-
nary therapy according to the
latest guidelines.

In addition to oncological safety
and cure, aesthetics and the
restoration of the female body
image are important aspects

German
Medical

il
ERRLN |

Journal L

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Advanced Multidis-
ciplinary Therapy for
Primary Mammary
Carcinoma Optimises
Chances of Recovery

in the treatment of affected
patients. Barely 100 years

ago, a breast cancer diagnosis
entailed the removal of the
female breast as part of a mu-
tilating surgery, because breast
cancer was assumed to be a
local disease. Over the past
decades, however, not only the
understanding of the disease
and tumour biology but also
the surgical treatment of mam-
mary carcinoma has improved
significantly, making it possible
to conserve the breast in many
cases (in more than 75% of all
cases of mammary carcinoma).
But even if the entire breast or
the entire breast tissue needs
to be removed, experienced
centres now offer patients
various reconstruction options
tailored to their specific needs
[2].

Breast cancer is a systemic dis-
ease that may primarily or sec-
ondarily affect the bones, liver,
lungs and other organs. The
use of systemic drugs (chemo-
therapy, antibody therapy or an-
tihormone therapy) at specific
target locations significantly
increases not only the chances
of survival but also the chances
of recovery [3]. Drug therapy, in
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Breast Surgery

Fig. 1: Preoperative wire
marking of a mammeary
carcinoma

particular, is subject to constant
change and is being investi-
gated in numerous research
projects at our centre.

The therapeutic approaches
summarised in this article are
the result of international stud-
ies. They are developed in line
with the St. Gallen International
Breast Cancer Conference and
the guidelines of the Breast
Committee of the AGO (Gy-
naecological Oncology Working
Group) [4].

Histology and Stage
Classification

Most mammary carcinomas
develop in the upper outer
quadrant of the breast, with
the most common form being
invasive carcinoma (no spe-
cial type, NST), followed by
invasive-lobular, medullary,
tubular, mucinous and papil-
lary carcinomas [5]. A punch
biopsy specimen can already
provide insights into the
specific tumour biology. The
hormone receptor status (HR),
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the grading (G1-G3), the HER2
status (an epidermal growth
factor), the Ki 67 (surface
protein of cell membranes)
and uPA/PAI-1 (proteases)

are examined. In addition,
advanced gene expression
assays allow a better assess-
ment of the aggressiveness

of HR-positive, HER2-negative
tumours. All these factors help
determine the best possible
therapy for the patient, since
certain mammary carcinomas
should initially be treated

by means of chemotherapy
(e.g. triple-negative or HER2-
positive mammary carcinoma).
The TNM system (T=tumour,
N=node, M=metastasis) is
used for stage classification.
This formula and the descrip-
tion of tumour biology make it
possible to compare and evalu-
ate the findings on a national
scale, since these parameters
describe extent of the disease.
This comparability also helps
the breast centre continue a
treatment started at an exter-
nal facility or abroad.
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Breast Surgery

Fig. 2: Patient after
bilateral mastectomy
and bilateral breast
reconstruction using
double DIEP flap.
Advanced 3D tech-
niques allow detailed
visualisation and
planning of the shape,
volume and symmetry
of the reconstructed
breast.

Surgical Therapy

Today’s constantly improving
imaging and screening tech-
nigues such as mammography
and sonography allow for
detecting carcinomas of just

a few millimetres in size at an
early stage.

This improves not only the
patient’s prognosis but also the
operability, as the breast can
be conserved during the proce-
dure. In cases where the lesion
suspected to be malignant is
not palpable, it can be marked
with a wire before the surgery
under local anaesthesia (Fig. 1).

In breast-conserving therapy
(BCT), the tumour is complete-
ly removed locally. Depending
on the size of the breast and
the tumour location, the defect
may need to be covered using
intramammary tissue advance-
ment techniques (intramamma-
ry transposition/rotation flaps
or tumour-adapted reduction
mammoplasty) to avoid sag-
ging of the skin or differences
in breast volume.
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Mastectomy (modified radical
mastectomy, MRM) involves
removal of the entire breast tis-
sue. Reasons for selecting this
type of procedure include mul-
ticentric growth, unfavourable
breast-tumour ratio, inflamma-
tory mammary carcinoma or
the patient’s wishes.

Another surgical option is skin-
sparing mastectomy, in which
the entire breast tissue is
removed while preserving the
skin. The skin is then refilled
with either silicone implants or
autologous tissue (e.qg. latis-
simus dorsi flaps, TRAM, DIEP,
TMG or SGAP flaps), making it
possible to restore the aes-
thetic appearance of the breast
and thus the female body
shape. This is also of great
significance for coping with the
disease and should be available
to all patients.

All above-mentioned surgi-
cal procedures may involve
removal of the sentinel node in
the axilla, which is marked with
technetium before the surgery.
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Breast Surgery

The sentinel node is the first
lymph node that a tumour
drains into. This relatively small
additional procedure helps ver-
ify the cancer stage as well as
the further therapy and prog-
nosis. Should further lymph
nodes need to be removed,
what is referred to as axillary
dissection is performed.

In this case, a gentle surgical
procedure is also of particular
importance. If tumour-infiltrat-
ed lymph nodes are detected
in the axilla already before

the surgery or chemotherapy,
axillary dissection is performed
directly [4].

Reconstructive Breast
Surgery

If a breast-conserving therapy
is not possible, the patient

has to be educated about the
option of breast reconstruc-
tion using either implants or
free tissue transfer. Among
these free, microsurgical flap
reconstruction techniques, the
deep inferior epigastric perfora-
tor flap (DIEP flap) has estab-
lished itself in clinical routine
over other technigues such

as TRAM (transverse rectus
abdominis myocutaneus flap),
TMG (transverse myocutane-
ous gracilis flap) and SGAP
(superior gluteal artery perfora-
tor flap) [6]. However, these
continue to be used in cases
where DIEP flap reconstruction
is not possible. At the time the
breast reconstruction proce-
dure is performed, almost all
patients have sufficient lower
abdominal tissue to permit flap
reconstruction of one or both
breasts with a sufficient vol-
ume [7]. The donor site on the
lower abdomen can be closed
by mobilising the abdominal
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wall similarly to a cosmetic
abdominoplasty, which pro-
vides a desirable additional
benefit in many cases. Using a
microscope, the vessels of the
DIEP flap are connected to the
internal thoracic artery and its
accompanying vein at the level
of the third rib.

Depending on the extent of
the resection required from an
oncological perspective, the
breast reconstruction can be
followed by reconstruction of
the mamilla (using local flap
reconstruction) and the areola
(using medical pigmentation,
tattoo). Following breast recon-
struction, autologous fat trans-
plantation is being increasingly
used to correct any irregular
contours.

Nowadays, advanced 3D
photogrammetric techniques
are employed before, during
and after the surgery for plan-
ning the breast reconstruction
procedure in terms of breast
volume and breast symmetry
(Fig. 2).

Depending on the specific situ-
ation and the patient's wishes,
the breast reconstruction pro-
cedure using autologous tissue
can be performed either during
or after the tumour surgery. In
patients who have their breast
tissue removed as a preventive
measure due to genetic/family
predisposition, breast recon-
struction can be performed
using either silicone implants
or autologous tissue.

A conscientiously managed
breast reconstruction consulta-
tion of a certified breast centre
is designed to offer patients
comprehensive interdiscipli-
nary consultation with gynae-
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Breast Surgery

cologists and plastic surgeons.
Irrespective of the selected
surgical procedure, oncological
safety, i.e. combating cancer,
must be the top priority. While
deciding on the type and tech-
nique of breast reconstruction,
the patient’s wishes should

be accommodated as far as
possible while selecting the
procedure that best suits her
specific needs.

Advanced Radiation Therapy
for Breast Cancer

Radiation therapy is an essen-
tial component of all multi-
modal breast cancer treatment
concepts. Postoperative radia-
tion therapy is usually started
after complete wound healing,
but no later than six to eight
weeks following the surgery

[8, 9] or completion of adjuvant
chemotherapy in cases where
this is indicated. Our goal is to
extend the treatment and tailor
the employed radiotherapy
technique to the respective pa-
tient’s needs, thereby achiev-
ing maximum tumour control
while optimising tolerability.
Since breast-conserving thera-
pies (BCT) were introduced in
the 1970s, postoperative irra-
diation of the breast has been
an integral part of the therapy
[10]. Postoperative whole-
breast irradiation (WBI) reduces
the incidence of local recur-
rence of primary tumours by up
to 20%, depending on the risk
profile [11]. The EBCTGC meta-
analysis also shows a 15%
reduction in the recurrence rate
(both local and distant) through
radiation therapy after 10 years
and a reduction in the breast
cancer mortality rate after 15
years [11].

In certain risk situations, ra-
diation therapy is also recom-
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mended after mastectomy.
Postmastectomy radiation
therapy (PMRT) of the thoracic
wall significantly reduces the
locoregional recurrence rate
and improves both the disease-
free and the breast cancer-
specific survival of patients
[12]. Based on the available
literature data, PMRT is recom-
mended for extensive tumours,
if > 3 lymph nodes are infil-
trated or if 1-3 lymph nodes are
infiltrated and additional risk
factors are present (multifocal
tumours, multicentric tumours,
G3 and L1 tumours, close
resection margin).

The extension of the target
volume to include the supra-
and infraclavicular lymph drain-
age areas following both BCT
and mastectomy in high-risk
patients with axillary metas-
tases has established itself in
the guidelines. Recent studies
[13-15] and a meta-analysis [16]
have shown a small but signifi-
cant benefit regarding overall
survival.

Partial breast irradiation
(APBI) and local dose
increase to the tumour bed
(boost)

A group of patients in whom
radiation therapy following a
breast-conserving therapy is
not beneficial cannot be reliably
identified in any study.

In young patients, two large-
scale randomised studies have
demonstrated a positive effect
of a local dose increase (boost)
to the tumour bed on local
tumour control.

In the past, a boost dose was
always applied following WBI.
Nowadays, it can also be per-
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Breast Surgery

Fig. 3: Intraopera-
tive radiation therapy
(IORT)

formed during WBI or during
the surgery, i.e. directly after
tumour resection (e.g. using

the INTRABEAM® system) [22].

Intraoperative radiation therapy
(IORT, Fig. 3) permits very pre-
cise, high-dose irradiation with
a direct view of the high-risk
area and is therefore employed
at our centre whenever possi-
ble. In selected elderly pa-
tients, this one-time, targeted
radiotherapy technique can be
employed as an effective form
of monotherapy [23].

Hypofractionation
Conventional radiation therapy
of the breast using opposite
tangential fields has become
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increasingly differentiated over
the last few years. Whereas a
single dose of 1.8 Gy — 2.0 Gy
to 50.4 Gy - 50.0 Gy (Gy=gray)
had been considered the gold
standard fractionation scheme
in radiation therapy of the
breast for years, the studies on
hypofractionation conducted
mainly in England and Canada
suggest a shorter therapy pe-
riod [24, 25]. In hypofractiona-
tion, the biologically effective
dose is applied over a shorter
period but in higher single
doses and in a reduced overall
dose. Hypofractionation allows
for shortening the treatment
period to about three weeks.
Where additional irradiation
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Fig. b: The patients’ cases are discussed at the weekly interdisciplinary
tumour conference
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Fig. 4: The location and extent of the tumour is explained to the patient on
the basis of mammography and sonography images
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of the surgical area (boost) is
necessary, it can be performed
directly thereafter.

IMRT/ VMAT

In the case of unfavourable an-
atomical conditions (e.g. funnel
chest) or complex target areas
(e.g. irradiation of parasternal
lymph drainage areas), the use
of state-of-the-art intensity-
modulated radiation therapy
(IMRT) or rotational radiation
therapy with continuous inten-
sity modulation (VMAT) permits
better coverage of the target
volume without significantly
increasing the side effects in
the neighbouring organs (heart,
lungs) [26, 28].

DIBH (deep inspiration
breath-hold)

We place a special focus on
protecting the heart, in particu-
lar in left-sided breast cancer,
in young patients and following
cardiotoxic systemic therapy.
A radiotherapy technique with
the patient holding their breath
in deep inspiration (deep inspi-
ration breath-hold, DIBH) can
significantly reduce the dose

el Inlaiilly e Lail

to the heart [28]. The patient’s
respiration is controlled and
monitored by using cutting-
edge imaging algorithms, in
particular full surface scanning
techniques and optical visuali-
sation of the patient’s respira-
tory phase.

Neoadjuvant and Adjuvant
Therapy

Target group of neoadjuvant
therapy

Neoadjuvant therapy should al-
ways be considered if chemo-
therapy is indicated based on
the tumour biology, the clinical
situation and the risk profile
after diagnosis of a primary
mammary carcinoma without
distant metastases [29].

Neoadjuvant therapy employs
various substance classes:
chemotherapy drugs as well

as antibodies (HER2 blockade
with trastuzumab and per-
tuzumab) and — in individual
cases — antihormone drugs.
Tumours that best respond to
neoadjuvant chemotherapy
include HER2-positive tumours,
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triple-negative tumours and
hormone receptor-negative
tumours [4].

This way, unresected tumours
can be monitored as regards
therapy response. In the ideal
case, pathological complete re-
mission (pCR) can be achieved.
This means that the tumour
can no longer be detected in
the surgical specimen after
completion of the neoadjuvant
therapy. Once this is achieved,
the patients are assumed to
have an excellent prognosis
[29]. Neoadjuvant combination
therapy with trastuzumab and
pertuzumab shows a higher
rate of pathological complete
remission than monotherapy
with trastuzumab [30]. If the tu-
mour is nevertheless observed
to grow during the therapy, the
surgery has to be performed
earlier than planned.

Irrespective of the tumour biol-
ogy, primary systemic therapy
can be particularly beneficial

in patients with unresectable
primary tumours and inflamma-
tory mammary carcinomas. If
they respond well to the thera-
py, these tumours can become
resectable [4]. In addition, a
neoadjuvant therapy can have
an influence on the type of
surgery. In the event of a good
therapy response, patients
with an extensive resectable
tumour, who would otherwise
have needed a mastectomy,
can undergo a breast-conserv-
ing surgery [4].

Monitoring of therapy
response

Clip marking of the tumour
should be done in each case,
since today's neoadjuvant
therapies are so effective that
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the tumour can otherwise
often no longer be detected
during the subsequent sur-
gery. This additionally makes it
possible to locate the tumour
area in examinations during
the therapy and to monitor the
tumour size over the course
of time. In the postoperative
histological examination of
the resected tumour area, clip
marking serves to detect and
assess the residual tumour tis-
sue [4, 31].

Choice of therapy
Recommended chemotherapy
regimens are based on the
adjuvant standards with a
duration of at least 18 (-24)
weeks [4]. However, the
choice of therapy should be
based primarily on the tumour
biology. Tumours of the HER2
subtype and triple-negative
(hormone receptor-negative
and HER2-negative) carcino-
mas are particularly well suited
for primary systemic therapy.
Triple-negative tumours are
treated using a combination of
anthracyclines and paclitaxel; a
platinum-based drug is recom-
mended in addition to taxane ir-
respective of a BRCA mutation
(breast cancer gene) [4].

A completed neoadjuvant
therapy is usually followed by a
surgery. If a HER2-positive tu-
mour is present, the anti-HER2
therapy with trastuzumab as a
monotherapy is continued for
a total period of one year after
completion of chemotherapy.

Adjuvant therapy

Adjuvant therapy employs the
same substance classes as
neoadjuvant therapy.

The first-line treatment for
hormone-sensitive and HER2-
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negative tumours is adjuvant
therapy with antihormone
drugs. In these cases, it has to
be decided based on the indi-
vidual risk profile whether the
antihormone therapy should

be preceded by chemotherapy.
The careful establishment of an
individual risk profile is essen-
tial for this purpose. Nowa-
days, multigene assays (e.qg.
Oncotype DX, MammaPrint,
Endopredict, Prosigna) can help
estimate the recurrence risk.
This serves to avoid excessive
therapy of these patients.

Summary

When receiving advanced
interdisciplinary breast cancer
therapy at a certified breast
centre, patients now have a
70-80% chance of recovering
from breast cancer without
distant metastases. The col-
laboration of various experts
under one roof guarantees the
patients state-of-the-art therapy
according to the latest findings
as well as competent diagnosis
and treatment from the very
beginning (Fig. 4, 5).

Surgical tumour dissection is
not always the best first step
— if a HER2-positive or triple-
negative tumour is present,
preoperative chemotherapy
(including antibody therapy for
HER2-positive tumours) is the
current therapy of choice.

If tumour tissue can then no
longer be detected during the
subsequent surgery, the pa-
tients have optimum chances
of recovery. In the case of
hormone-sensitive, HER2-neg-
ative tumours, it is important to
avoid excessive chemotherapy
— advanced multigene assays
help find the best possible
therapeutic approach.
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Low Dose Analge-

Painful Heel Spur
(Plantar Fasciitis):

a Review
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Abstract

The painful heel spur is situ-
ated at the insertion point of
the plantar aponeurosis at the
plantar part of the calcaneus.
Risk factors may be microtrau-
ma, malformation of the foot or
obesity. The incidence ranges
between 8-88% in an unse-
lected population. Only 16%
of these patients present with
stabbing pain under the heel.
The standard diagnostic tool

is a lateral X-ray (Fig.1), which
is intended to diagnose a heel
spur and to exclude other
bony lesions. Most common
conventional therapy options
are orthopedic orthoses, shoe
insoles, local injections with
corticosteroids and local anes-
thetics, NSAID (non-steroidal
anti-inflammatoric drugs) given
orally as well as ESWT (extra-
corporal shock wave therapy).
Surgical procedures are only
considered if conservative
strategies fail.

According to retrospective
data, low-dose radiotherapy

(total dose 3-6Gy) can result

in complete pain relief with a
probability in the range 18-
81%, and of partial relief in the
range 7-70%. Older prospec-
tive randomized trials showed
controversial results, a pla-
cebo effect was discussed. In
modern randomized trials, the
effect of radiotherapy could be
proven comparing a standard
dose to a very low one. Further
trials answered the question
of the optimal dosage and
fractionation and resulted in a
reasonable reduction of dose.

Introduction

Definition, Incidence and
Pathological Mechanisms
The term “painful heel spur”
was first described by Plettner
in 1900 summarizing ra-
diological findings about bone
protuberances at the plantar
surface of the calcaneus next
to the insertion of the plantar
aponeurosis and the muscles
of the bottom of the foot [1].
Heel spurs are pin-like lesions
of the bone, appearing on the
backside or at the lower shape
of the calcaneus. They are in
average four to six millimeters
long, broadly mounting on the
calcaneus [2]. This reactive
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Fig. 1: Lateral x-ray of the heel showing a plantar heel spur
(Courtesy: Radiology Practice Homburg, Germany)

bone formation is caused by
regressive processes in the
context of an insertion-tendi-
nopathy (a productive fibro-
osteosis) [3-5]. The incidence
of this disease increases with
growing age.

Clinical Symptoms and
Diagnostic Methods

Heel spurs are often asympto-
matic. Only in 16% of all cases
pain under the heel develops
under stress over months

and years, which spreads into
the lower leg and foot. This
pain often has a maximum
while getting up after a long
rest interval. In the clinical
examination, a circumscribed
tenderness on palpation can be
noticed at the medial and distal
edge of the tuber calcanei.

Conventional X-ray is the stand-
ard in diagnosis of plantar heel
spurs. Lateral radiograms are
able to show a spiniform bone
spur at the tuberculum mediale
calcanei, which corresponds

to a traction osteophyte in the
insertion area of the plantar
aponeurosis. There is no cor-
relation between the size of

a heel spur and the intensity

of pain caused. Radiological
findings of plantar fasciitis are
sclerosis and periostal thicken-
ing at the tuber calcanei as well
as an extension of the heel

fat pad. Furthermore, X-ray is
indicated to exclude other bony
lesions (Fig. 1).

Ultrasound shows an edema of

the plantar aponeurosis in an
acute stage, in a more chroni-
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cal stage a thickening of the
fascia may be seen [6].

Magnetic resonance imaging
(MRI) shows a thickening of
the fascia up to 8mm and a
signal enhancement in T1-se-
quences as well as a hyperin-
tensity in T2-sequences [7].

Conventional and Surgical
Therapy

The aim of conventional ther-
apy is not to remove the spur
itself but to treat inflammation
and pain. Therapeutic ap-
proaches may be rest, admin-
istration of heat or ice, splints,
and plaster casts. Most im-
portant are orthopedic insoles
[8,9]. More invasive methods
are ESWT (extracorporeal
shock wave therapy) [6,7,10],
low-level laser therapy [11],
local injections with corticoster-
oids and local anesthetics and
the oral application of NSAID
(non-steroid anti-inflammatory
drugs). lontophoresis is a pos-
sibility to apply corticosteroids
with fewer complications and
with a reduced dose [12,13].
ESWT is — besides radiotherapy
— the only therapeutic method
with proven efficacy at a high
level of evidence [13-16].

Comparisons of the different
therapeutic methods at a high
level of evidence are rare. Fur-
thermore, prospective studies
are rare and if they exist they

often do not include sufficiently
large patient collectives or con-
tain structural deficits [17].

Surgical procedures as the
plantar fasciotomy or the
osteotomy of the spur are only
considered when conservative
strategies fail. In a large trial
examining 870 patients only
3% of all patients underwent
surgery [18]. Heider et al. men-
tioned that 26 of 28 patients
treated operatively showed
good results, especially regard-
ing early load-carrying ability
and analgesia [19].

Good clinical results could be
achieved with an endoscopic
release of the plantar fascia
with reduced tissue impair-
ment [20,21]. New modified
techniques as described by El
Shazly combine the release
with calcaneal drilling and the
removal of the spur. This re-
sulted in a significant reduction
of VAS score (reduced from an
average of 83% to 7%) in 85%
of the patients without high-
grade complications [22].

Review

Radiotherapy: Laboratory
Findings

The anti-inflammatory impact
of radiotherapy on painful heel
spur has been known for a long
time and is well-documented
by numerous clinical trials (see
below). The underlying ultra-

Lyl — elai ¥l gl
Zullall 513 Basa s Sl
s oo Jle (s 5tms Lo Al
’ [V1=vy]

Lo Ml 5okl o, L8s aadyg

O Jle ssius e daliall

ol eelly e 850 s 5,00 ALY
elS 13l 5,500 5 yall bl ,all
OLadl o i€ 3 Lls Sugase
O SomS olegana Jals ¥

e i 5l GBS JSay s ol
[IWV] Lalea e el

obilaall shhal & Sl a3y
LGlalll sy Jie Laalyall
Slagall aliall abad 5 Lumas VI

o liasihyiwY Jaas L Y
SouS Liyad g Aaslal

133 /¥ s Ly ye AV Zalyuy
[VA] alyall sl paen e
YA o YA 51 Goaly suva Lad
Talally agade a3 il Liay 5
Load Lala g Bunn eilSs 1y pqli]
Tl e 8,0l 8,08l 3lagy
[VA] A s s alaall

oSy
e oWl Lrman W L s,y
IV ] Gada Ll Cins
Uoadl Supuall o Lagill pass
elall Gy 3L Lpas o LS
ol Slagall ULy aall Haally
oo b oeeS Galaas) N elld
JAY b gis (po cnaia) VAS
099 s2all e ZAC S (7Y M
[¥Y] ull Lle olaclas

LY alaiwY il 1Y
(Y JSaN) oa ¥ dualiall

Laiall 358 ola sl jgkis
& raan Y Bladl el
Loyo da yo g cdaya da o
S daa e (Say 5SSy
[l e

b Biaall 20,10 o gentll seliy
25y ae A Juas d3Lalll elaws
T RER DR P SEEA T
) PR S S P ST RUVIEN
[v] A

2 lally gualdill o Sall
saal&ill 23l oo gl Jiay ¥
e )ke Laily s Laall 1)

el Jias a5 a1 Clgaly!

o1 5,0all 8,luls Eal,ll dua Ml
Avaaall Gllpally Slally suladl
Tpalaadl JLaill o Zyaal J5SYI

L Lial SV 3okl Jiaws [AA]
Lpsalatll ola gally £l 3
ety [AVN | aaall 75 ls e
[V ] ssiwall (aiate il
Sl gsaially s gall (3all
gllacly g’..J:JA."ﬁAA:\Jb il
e oLl suliaal yuslaall
Jiay adll 3a)b e Loug g saiudl
slac] L) 3501 YY)
[YYAY] dniaie de my g U3
dasabatll ola gally z Mall nay
Sl = puall 25l Ge



Radiotherapy

German
Medical

||

Journal .51y

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. 2: Radiotherapy for heel spur — light field

structural effect of radiotherapy
is not enlightened in every de-
tail up to now [23-26]. As long
ago as 1933 von Pannewitz
could show in an animal model
that the morphological reaction
of tissue to radiotherapy is non-
reversible [27]. Animal experi-
ments in rabbits with antigen-
induced arthritis could already
show as far back as in 1982
that a total dose of 6Gy yielded
convenient anti-inflammatory
effects [28]. Furthermore,
investigations by Hildebrand et
al. could prove that molecular
mechanisms and inflammation-
mediators play a leading role

in the radiotherapeutical effect
[29-31].

In the past 15 years, numer-
ous in-vitro data have shown
that single doses in the range
of 0.5-0.7Gy might be even
more effective than higher

ones. Roedel et al. published
in 2002 that single doses

of 0.3-0.5Gy caused a local
maximum of apoptosis in
macrophages and a reduced
presentation of E-selectin on
endothelium cells combined
with an enhanced expression
of TGF-R1 [32]. Again Hilde-
brand could show in vitro that
depending on the modulation
of cytokine-stimulated E-se-
lectin-presentation, leukocytes
would exhibit less adhesion to
endothelium, especially with
single doses of 0.3-0.6Gy. This
finding also underlines the
anti-inflammatory effect of low-
dose therapy [33]. Additionally
Gaipl et al. (2009) revealed a
maximum of activity-induced
cell death in polymorphonu-
clear cells using single doses
of 0.3Gy [34]. Furthermore, the
anti-inflammatory effects of

low-dose radiotherapy seem to
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Fig. 3: Radiotherapy for heel spur:
verification image

be linked to a reduced CCL-
20-chemokine-expression, a
reduced adhesion of granulo-
cytes to endothelium cells and
an enhanced activity of AP-1
DNA ligation strength [35]. A
recent review article points out
the induction of the expres-
sion of the X-linked inhibitor of
apoptosis and TGF-31 and the
reduced expression of E- and
L-selectin, interleukin-1 and
CCL20 through macrophages
and polymorphonuclear cells
using single doses between
0.5 and 0.7Gy [36]. Another
recent review article addition-
ally presents high levels of
hemioxigenase 1 (HO-1) and
heat shock protein 70 (HSP 70)
with a maximum using single
doses of 0.5Gy [37].

Radiotherapy — Clinical
Findings

The beneficial effect of radio-
therapy on painful plantar fas-
ciitis (pain relief in 65-90% of
the patients) has been known
for several decades [23,26,38-
41] (summarizing table in [42]).
There is some doubt concern-
ing a possible placebo effect
[38].

The first randomized data were
been published by Goldie [43]
showing no difference in pain
relief after radiotherapy com-
pared to sham radiotherapy.
However, the methods of this
trial have been criticized.

German
Medical

ils Il
ERRLN |

Journal .1y

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

One of the first modern ran-
domized trials was published
by Heyd [44] comparing the
effect of a total dose of 3Gy
(single dose 0.5Gy) with that
of a total dose of 6Gy (single
dose 1.0Gy) without finding a
statistically significant differ-
ence. Prognostic factors were
examined by Muecke et al.
[45]. Age, the use of megavolt-
age beams and the number
of therapy series were found
significant.

The analgesic effect of radio-
therapy was proven by Niewald
et al. [46,47]. They compared
the effect a standard dose (6Gy
in single doses of 1.0Gy) to
that of a very low one (0.6Gy

in single doses of 0.1Gy) and
found an impressive superiority
of the standard dose. Further-
more, this effect was durable
for at least one year.

Ott et al. [48] compared a total
dose of 6Gy in single doses of
1Gy twice a week to a lower
dose of 3Gy applied in single
doses of 0.5Gy twice a week.
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The acute and long-term anal-
gesic effect was comparable

in both groups. According to
the ALARA principle (keep the
dose As Low As Reasonably
Achievable) a new standard
with a total dose of 3Gy was
generated and widely accepted
in the majority of German Ra-
diotherapy institutions.

In the most recent randomized
trial, Niewald et al. compared
a total dose of 6Gy in single
doses of 1Gy twice a week to
the same total dose in single
doses of 0.5Gy three times a
week. This protocol was based
on the radiobiological findings
mentioned above. They found
no difference in pain relief and
improvement of quality of life
twelve weeks and 48 weeks
and after radiotherapy [49-51].

In the case of a small or no
effect of the first radiotherapy
series a second one is often
prescribed. Hautmann et al.
showed in 2014 that this sec-
ond series can be very effec-
tive [62].

The present therapy standard
in Germany has been sum-
marized in a S2E guideline by
the DEGRO (German Society
of Radiation Oncology) [53] ap-
plying a total dose in the range
3-6Gy in two to three single
fractions a week amounting to
0.5 - 1.0Gy [54].

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Radiotherapy — Side Effects
and Risks

Acute or long-term side effects
like skin redness have not
been recorded. Tumor induc-
tion has not been reported yet
[39,55,56]. In younger patients,
a potential risk of genetic
damage is under discussion.
After radiotherapy for benign
diseases the dose to the
gonads is in the magnitude of
some diagnostic x-rays, thus
genetic alterations are improb-
able [26,57-59].

Further issues to explore?

A lot of data concerning radio-

therapy for painful heel spur

have been collected within the

last 80 years. Nevertheless, a

number of important questions

have remained unanswered:

- There is very little informa-
tion available concerning the
comparison of the effect of
radiotherapy to alternative
methods like injection, ESWT,
acupuncture or surgery. Ran-
domized interdisciplinary trials
on this topic appear recom-
mendable.

- The discussion about carcino-
genesis after radiotherapy
for benign diseases should
be ended by a large epide-
miologic trial; first attempts
have been made in Germany
(Schafer, U., personal com-
munication).

- Randomized trials concerning
radiotherapy for other benign
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diseases — especially ar-
throses - comparing a stand-
ard dose to a very low one
and thus proving the analge-
sic effect of radiotherapy will
be planned and conducted in
the next years.

Conclusions

Radiotherapy for heel spur
(plantar fasciitis) yields a very
good analgesic effect. This has
been proven at a high level

of evidence. Side effects are
negligible.
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Orthopedic Surgery

Keywords: Knee, patellofemo-
ral joint, patellofemoral arthritis,
patellofemoral arthroplasty,
HemiCAP Wave prosthesis,
Osteochondral lesion, Trochlear
dysplasia, HemiCAP Kahuna
prosthesis

Patellofemoral osteoarthritis
(OA) is a common cause of an-
terior knee pain, approximately
10-24% of the patients pre-
sented with knee pain shows
various degree of patellofemo-
ral (OA) ranging from low grade
cartilage wear to complete

loss of articular cartilage and
subsequent subchondral bone
pathology (1,2,3), it is shown to
be more prevalent in females
likely due to a higher incidence
of patellar malalignment and
trochlear dysplasia (4,5). (Fig.1)

Patellofemoral (OA) causes
pain and alters normal daily ac-
tivity especially those involving
bending of the knee, climbing
stairs or walking on an inclined
ground. Thus, decreasing func-
tional scores and activity level
particularly in young active
patients (6).

Patellofemoral (OA) can be di-
vided according to the etiology
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Patellofemoral
Arthroplasty:
Recent Concepts

into four main subgroups with
important clinical relevance
regarding management and
treatments (7):

e Arthritis on top of dysplas-
tic trochlea with history of
frequent patellar subluxation
causing chondral damage

e Post traumatic arthritis

e Primary arthritis on top of
anatomically normal trochlea
due to probable genetic pre-
disposition for degenerative
joint disease first presenting
at the patellofemoral com-
partment

e Arthritis because of inflam-
matory joint disorders e.g.
chondrocalcinosis

Treatment options includes
operative and non-operative
modalities depending on the
severity of the symptoms,
degrees of chondral damage,
underlying pathology and as-
sociated anatomical abnormali-
ties. Conservative measures
include activity modification,
physiotherapy, taping and
intra-articular injections. Failure
of these modalities to improve
the symptoms and persistent
pain that interfere with daily ac-
tivity is an indication of surgical
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Orthopedic Surgery

Fig. 1: High grade patellofemoral
osteoarthritis with complete loss of
joint space

intervention that varies accord-
ing to the degree and extent
of cartilage damage and the
condition of subchondral bone
(8,9,10).

In cases of partial cartilage
damage without exposed
subchondral bone more
conservative surgical options
are indicated including, arthro-
scopic debridement that may
improve mechanical symptoms
caused by unstable cartilage
flaps, cartilage therapy which
is preserved for young patients
with focal lesions including
microfracture, mosaicplasty or
autologous chondrocyte trans-
plantation and anteromediali-
sation osteotomy of the tibial
tubercle that is indicated to
unload distal pole of the patella
(11,12,13).

Patients with high grade patel-
lofemoral (OA) with complete
loss of articular cartilage and
exposed subchondral bone
with severe symptoms affect-
ing daily activity and history

of unsuccessful conservative
treatment are best treated with
replacement procedures either
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patellofemoral arthroplasty
(PFA) or total knee arthroplasty
(TKA).

First generation patellofemoral
arthroplasty reported mixed
data with poor to good sat-
isfactory results and high
revision rates, this may be
related to poor implant design
and improper patient selec-
tion (14,15,16). Due to these
suboptimal results, many
surgeons preferred TKA to PFA
for isolated patellofemoral OA
and reported good results with
TKA (17,18,19).

However, TKA remains an
unfavorable procedure in young
active patients due to high revi-
sion rates and inevitable bone
loss with each subsequent
revision in addition to restricted
post-operative sports activ-

ity (20,21,22). And with the
potential benefits of PFA over
TKA including less blood loss,
shorter hospital stay, preserva-
tion of bone stock and better
functional outcomes, second
generation PFA implants have
been developed which pro-
duced more consistent results
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Fig. 2: Templates used to determine implant size [SB LI CENNTRENA R OWEN- BN | DNATE g PPN |
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Fig. 4: Checking proper
implant size using
special sizing device

that had equivalent revision
rates, pain and mechanical
complications when compared
to TKA (23,24,25).

One example of second-
generation inlay PFA is the
HemiCAP® Wave prosthesis
(Arthrosurface, Franklin, MA,
USA). This system uses intra-
operative joint surface map-
ping, three-dimensional socket
reaming and implantation of
contoured inlay components
to more closely reproduce the
geometry of the distal femur
(26). Different trochlear com-
ponents with varying offsets
allow for individualized and
anatomic trochlear resurfacing.
Potential advantages of an inlay
design pros- thesis include less
removal of bone, increased
intrinsic implant stability,
unaltered soft tissue tension
and extensor mechanism and
less risk for overstuffing of the
patellofemoral joint (27,28,29).

With the recent introduction of
a new implant variant (Hemi-
CAP® PF Kahuna) that provides
more proximal medial and later-
al coverage to help guiding the
patella centrally while entering
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the trochlea it is now possi-
ble to address high grades of
trochlear dysplasia (type B and
D) while keeping the benefits
of the inlay prosthesis.

Recent studies showed im-
proved short-term to mid-term
clinical and functional outcome
and reduced pain after patel-
lofemoral resurfacing using the
HemiCAP-Wave® implant pro-
viding an excellent treatment
for cartilage lesions or isolated
OA in relatively young active
patients with healthy cartilage
in the other knee joint spaces
(26,30,31,32,33).

However, the success of the
patellofemoral arthroplasty
depends on proper patient
selection, having good knowl-
edge about the indication and
contraindications of the opera-
tion as well as careful preoper-
ative evaluation to detect other
anatomical abnormality that
should be addressed either
before or at the same setting
of the arthroplasty.

Indication for PFA:

- Degenerative osteoarthritis
limited to the patellofemoral
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Fig. 5

joint and causing severe
symptoms affecting daily
activity in cases where a
sufficient period of non-op-
erative treatment has been
unsuccessful

- Posttraumatic osteoarthritis
affecting patellofemoral joint.

- Extensive grade 3 chondrosis
affecting the entire trochlea,
the medial facet, or proximal
half of the patella.

- Osteochondral lesions with
failed cartilage therapy or fail-
ure of extensor mechanism
unloading procedures.

Contraindication of PFA:
- Grade Il or more arthritis in-
volving the tibiofemoral joint.
- Uncorrected predisposing
factors to tibiofemoral arthri-
tis:
e Uncorrected tibiofemoral
mechanical malalignment
e fixed loss of knee range of
movement (minimum of
-10° extension and 110°
flexion)
e Obesity (BMI of > 30 kg/
m?2)
- Systemic inflammatory arthri-
tis or active infection
- Uncorrected patellofemoral

German
Medical

il
ERRN |

Journal i1y

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

instability or malalignment

- Evidence of chronic regional
pain syndrome or psycho-
genic pain

Preoperative Evaluation:
Careful clinical examination
to be sure that the pain is
exclusively located in the
anterior compartment and
secondary to severe wear of
the patellofemoral joint.
Patellofemoral crepitus, re-
tropatellar pain while squat-
ting or while performing
open chain extension against
resistance and pain during
retropatellar palpation should
be present.
Tibiofemoral joint line ten-
derness or other signs of
tibiofemoral or meniscal pa-
thology should be excluded
together with other causes
of anterior knee pain such
as prepatellar bursitis, pes
anserinus tendonitis, patel-
lar tendonitis, or referred hip
pain.
- Patellar tracking should
be carefully examined and
any maltracking should be
documented and planned for
surgical correction.
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Fig. 8: Final implant placement

- Imaging investigations
should include:
® AP and lateral knee radio-

graphs both in extension

and 30° flexion (Rosenberg
or schuss view), to exclude
tibiofemoral degeneration
as well as the presence of
patella alta or baja.

A patellar skyline (axial or

merchant) view to docu-

ment cartilage loss as well
as patellar tracking.

Standing full leg radio-

graphs to rule out tibiofem-

oral malalignment.

e CT scan or MRI to evalu-
ate cartilage status, the
tibiofemoral compartment,
lower limb rotational profile
and TT-TG distance.

Surgical procedure:
Anteromedial arthrotomy is
performed.

The size of the trochlear im-
plant is determined by the help
of specific templates that are
used to measure the size of
the central trochlea in both sag-
ittal and coronal planes (Fig.2).
2.5 mm Kirschner wire is
placed in the centre of the
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trochlea by the aid of a circular
guide to define the working
axis. To prevent misalignment,
the circular guide edges must
be exactly at the medial and
lateral trochlea, the anterior
edge of the intercondylar fossa
and the superior cartilage-bone
interface of the trochlea. Any
osteophytes attached to the
condyles and the intercondy-
lar fossa can lead to a wrong
working level and must be re-
moved before reaming (Fig. 3).

Over the placed Kirschner
wire a measuring device is
introduced to confirm the
proper size of the implant
previously determined by the
templates (Fig.4). The different
sizes and offset variants can
be selected according to the
available 8 prosthesis sizes.
Via the central Kirschner wire,
the central defect is removed
with a reamer (35mm) until
the intact subchondral bone

is reached. For a stepless
positioning of the prosthesis,
the reamer should be intro-
duced to a depth allowing the
implant to be placed flush with
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Patellar instability due to medial

side defeciency

Patella Alta with Caton-
Deschampsindex morethan 1.2

Abnormal TT-TG distance

morethan 20 mm

+ Tibial tubercle
anteromedialsation

* MPFL reconstruction

* Tibial tubercle distalisation

Tibiofemoral malalignment
with varus or valgus
deformity morethan 5
degrees

Increased femoral internal rotation >
20 degrees

Increased tibial external rotation >50
degrees

Patellar tift more than 20 degrees  EEISTPR R TRrIIogeow)

* Derotational osteotomy

Fig. 9: Treatment algorithm of common abnormalities associated with

patellofemoral arthritis

the adjacent normal cartilage of
both trochlear facets. This can
be determined by the aid of the
laser marking on the reamer
handle (Fig.5).

A guide block is installed and
secured by fixation pins. 4
guide blocks are available
which should be appropri-
ately selected according to

the superior / inferior orienta-
tion and correspond with the
superior cartilaginous bone
margin and the anterior edge of
the intercondylar fossa. As the
block is securely and correctly
positioned, osteophytes should
be removed in these regions.
With the circular reamer, the
cartilage is then removed in
the superior and inferior areas
of the guide block to the same
central level (Fig 6).

After removal of the guide
block, a trial implant is inserted.
At this point, it is important to
control the exact height of the
prosthesis. The implant should
lie in the level of the surround-
ing cartilage or slightly lower. If
this has not yet been achieved,

it must be re-reamed to pre-
vent overstuffing in the patel-
lofemoral joint. Afterwards, a
central drill hole for the fixa-
tion screw can be drilled over
a centrally place guide wire
(Fig.7).

Subsequently, the definitive
prosthesis is placed on the
screw (Fig.8). An insufficient
coupling of the screw with
the prosthesis leads to prema-
ture loosening and must be
avoided. The procedure can
be supplemented by a circular
denervation of the patellar
surface with the electrocau-
tery. The indication for resur-
facing the patella is limited to
patellofemoral incongruence
because of severe patellar
dysplasia, focal osteonecrosis
or osteolysis, and subchondral
bone defects. Various patellar
implant surfaces are available
all of them requires reaming
and cementation of the com-
ponent.

Common associated abnormali-

ties that may lead to patellar in-
stability and maltracking should
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Fig. 10: Postoperative
x-ray showing final
prosthesis position

be addressed surgically in the
same setting or before patel-
lofemoral resurfacing (Fig.9).

Postoperative protocol:

- Elastic compressive socks,
leg elevation and cold fomen-
tation.

- Careful monitoring of periph-
eral circulation, motor and
sensory function.

- Postoperative X-ray in 3 A/P,
lateral and skyline position af-
ter drainage removal. (Fig.10)

- Complete passive range of
motion is allowed.

- First 2 weeks post-surgery:
partial weight bearing up to
20 kg.

- Gradually increased weight
bearing depending on pain
tolerance and absence of
knee swelling.

- In case of concomitant recon-
structive surgeries, post-
operative protocol is changed
depending on the nature of
the procedure and healing
progress.
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Conclusion

We believe that patellofemoral
arthroplasty is an effective pro-
cedure in treating high grade
patellofemoral osteoarthritis
that failed to respond to con-
servative measures especially
young adults with high sports
activity that are not yet illegible
for total knee replacements.

The success of the operation
depends mainly on careful
patient selection and address-
ing concomitant abnormalities
leading to patellar maltracking
either before or at the same
setting of the replacement.
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The Microbiome:

Central to Human

Health and
Diseases

Abstract

Until recently, human microbi-
ology was based on the iden-
tification of single microbes,
such as bacteria, fungi and vi-
ruses, frequently isolated from
patients with acute or chronic
infections. Novel culture-
independent molecular bio-
chemical analyses (genomics,
transcriptomics, proteomics,
metabolomics) allow today to
detect and classify the diverse
microorganisms in a given eco-
system (microbiota), such as
the gastrointestinal tract, the
skin, the airway system, the
urogenital tract and others, and
to assess all genomes in these
ecosystems (microbiome) as
well as their gene products.

These analyses revealed that
each individual has its own
microbiota that plays a role in
health and disease. In addition,
they greatly contributed to the
recent advances in the under-
standing of the pathogenesis
of a wide range of human dis-
eases. It is to be expected that
these new insights will trans-
late into diagnostic, therapeutic
and preventive measures in the
context of personalized/ preci-
sion medicine.

Key words: microbiota, fecal
transplantation, inflammatory
bowel disease, obesity, athero-
sclerosis, neurodegenerative
diseases

Introduction

The basic aspects of molecular
and cell biology are not only
integral part of biomedical
research but are also trans-
lated into patient care. Several
global consortia have been
launched and in part completed
during the last decades. All of
them continuously transform
basic biomedical research and
translate into medical applica-
tions and, after evaluation in
randomized clinical trials, enter
clinical practice with a tremen-
dous potential to advance the
diagnosis, treatment and pre-
vention of human diseases.

More than 15 years ago, the
international human genome
organization (HUGO) project
established the complete
sequence of the ca. 3 billion
base pairs that make up the hu-
man genome. Strategies were
developed to globally analyze
genomic DNA sequences as
well as their cell-, tissue- or

organ-specific expression
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profile in order to utilize these
data from the HUGO project
for research as well as for clini-
cal applications and to define
the functions of newly identi-
fied genes, collectively termed
‘functional genomics’. Using
chips, so-called ‘microarrays’,
thousands or ten thousands

of single-stranded DNA spe-
cies, reverse transcribed RNA
(cDNA) or oligonucleotides of
known sequence can provide a
global gene (genomics), gene
expression (transcriptomics,
proteomics) or metabolite (me-
tabolomics) profile (‘signature’)
that is characteristic for the
disease of individual patients,
including its natural course/
prognosis and response to
therapy.

In 2005 the international hap-
lotype map (HapMap) project
was initiated to identify, based
on genome-wide association
studies (GWAS) in ethnically
different populations, single
nucleotide polymorphisms
(SNPs) and their association
with specific human diseases
and individual phenotypic
characteristics, respectively
(1, 2). Through GWAS an
increasing number of gene
loci have been identified that
are associated with individual
(future) phenotypic traits, such
as hair or eye color, height,
body mass index and others
as well as with the disposition

to develop a specific disease
(1, 2). Further, genetic vari-
ants are associated with the
individuals’ response to drug
treatment, e.g., to lithium (3).
Overall, GWAS allow an in-
creasingly better understanding
of disease pathogenesis and a
more accurate assessment of
the individual risk to develop a
specific disease. Clinically, this
may eventually translate into
clinical advances in disease
prevention, early diagnosis and
therapy. It should be cautioned,
however, that the contribution
of a defined SNP to the risk

for a given disease must be
weighed against established
clinical parameters and needs
to be carefully evaluated before
entering clinical practice.

Review

The Human Microbiome
Project

The human microbiome project
(HMP) was established as an-
other global consortium (4-8).
The HMP and the ‘Metagen-
omics of the Human Intestinal
Tract (Meta-HiT) Consortium
Europe’ aim at the sequencing
of all microbes (eukaryotes,
archaea, bacteria, viruses) that
inhabit specific body sites,
such as the mouth, throat and
airways, stomach and intes-
tine, the urogenital system and
the skin, respectively. Recent
data demonstrate that specific
compositions of the microbial
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Table 1: Functions of the intestinal
microbial community in human health
(examples)

community are associated
with health and disease (4-8)
and suggest that the detailed
characterization, function and
variation of the microbial com-
munity will reveal important
insights into host-microbe

as well as microbe-microbe
interactions with diagnostic,
therapeutic and preventive
implications (9, 10).

While the HMP has meanwhile
developed into a major field of
biomedical research, the intes-
tinal microbial community in
particular has turned out to play
a major role in human health
and disease pathogenesis as
will be discussed in more detall
below (11).

The Intestinal Microbial
Community

In recent years the intestinal
microbial community has been
studied in great detail. It rep-
resents a microbial ecosystem
consisting of trillion micro-

bial cells with an aggregate
9.9 million microbial genes
across the fecal microbiome
(12). While until recently, the
environment in utero has been
considered sterile, DNA-based
analyses identified bacterial
species in maternal placenta,
amniotic fluid and meconium.
The colonization of the human
gut begins at birth with a rapid
expansion of bacterial diversity
and is characterized by a suc-

Host Physiology
Adaptive immunity
Autoimmunity
Innate immunity
Cell proliferation
Bone density
Vascularization
Neurological signalling

Biosynthesis
Neurotransmitters
Steroid hormones
Vitamins

Metabolism
Dietary components
Bile salts
Drugs
Xenobiotics

cessively changing composi-
tion that eventually becomes
relatively stable in adulthood
(13). While the specific microbi-
al species and subspecies and
their proportions vary greatly
from person to person the
individual microbiome is unique
and becomes more diverse in
the elderly.

Important factors for the com-
position of the intestinal mi-
crobial community are endog-
enous and exogenous factors
(14, 15). Examples are mode of
delivery of the neonates, diet
(dietary supplements, breast-
feeding, formula-feeding), and
xenobiotics, including antibiot-
ics and other drugs (16-19).
Further, infections and expo-
sure to environmental microbial
agents are established risk
factors for childhood diseases,
such as obesity and allergy (20,
21). Recent evidence further

References

(48)
(49)
(50)
(51)
(18)
(52)
(53)
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Table 2: Disease associations with
the intestinal microbial community
(examples)

suggests that human genetic
variation also influences the
abundance of specific mem-
bers of the intestinal microbial
community (22).

Taken together, the emerging
data suggest that the detailed
characterization of the human
intestinal microbiome compo-
sition, function and variation
across different body sites
will reveal important commen-
sal host-microbe as well as
microbe-microbe interactions
that may play a role in human
health and disease.

In view of the numerous and
diverse physiological functions
of the intestinal microbiota in
human health (Table 1) it is
not surprising that it is also
involved in gastrointestinal as
well as non-gastrointestinal
diseases, such as obesity/
metabolic syndrome, and ath-
erosclerosis/ cardiovascular as
well as neurologic/ psychiatric
diseases and neurodegenera-
tive diseases, making it one of
the most dynamic current top-
ics in biomedical research (Ta-
ble 2). In the following, a few
examples will be discussed in
more detail.

Inflammatory Bowel
Diseases and Colon Cancer
The inflammatory bowel
diseases (IBD) in humans
include ulcerative colitis (UC)
and Crohn disease (CD). These

Allergies/ Allergy protection

Atherosclerosis/ Thrombosis/
Cardiovascular Disease

Cancer

Diabetes mellitus

References
(21, 49, 54-56)
(39-41, 57-60)
(61, 62)

(35, 63)

Immune-Mediated Inflammatory Diseases

- Inflammatory bowel diseases
- Multiple sclerosis

- Rheumatoid arthritis

- Psoriasis

Kwashiorkor

Liver Diseases

Metabolic Syndrome/ Obesity

(24, 25, 28, 29, 64, 65)
(66, 67)

(68)

(69)

(36, 37)

(70, 71)

(34, 72-75)

Neurodevelopmental, psychiatric and

neurodegenerative diseases
- Autism
- Depression

- Alzheimer’s Disease, Parkinson’s Disease

are characterized by inflam-
mation limited to the mucosal
layer of the colon in UC and the
transmural involvement of the
gastrointestinal tract, includ-
ing extraintestinal sites in CD.
While the pathogenesis of IBD
is not fully understood (23),

it is clear that its pathology
depends among others on the
intestinal microbial community
(24, 25). Further, a case-control
study identified ‘IBD-specific’
alterations of the intestinal
microbiota that may serve as
biomarkers for the prediction of
disease predisposition, activity/
severity and responsiveness to
therapy (26, 27).

Host genes with effects on

the composition of the intes-
tinal microbiota are a among
others the IgA locus and the

(42, 76)
(42,77)
(42, 46, 47,78, 79)
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HLA genes as well as the
defensin genes, the NOD2
gene, the resistin-like molecule
beta gene, the apolipoprotein |
gene, the MEFV gene and the
myeloid differentiation primary
response protein 88 gene. The
three components - environ-
ment, host genetics and the
microbial community - interact
to maintain homeostasis in the
intestine (5). The disruption of
the stability of this interaction
may be a trigger for disease
development. Two recent publi-
cations shed a new light on the
pathogenesis of IBD through
the change of the intestinal
microbial composition involv-
ing two different pathways:
helminth infection (28) and
lipocalin-2 expression (29),
respectively.

Helminth infection, microbial
community and IBD. Epide-
miologic studies demonstrated
a major increase of the inci-
dence of IBD in the developed
world, suggesting a change

in the environment, including
an alteration of the intestinal
microbiome (30) and a de-
creased exposure to intestinal
parasites, such as helminths
(31). In mice deficient for the
CD susceptibility gene Nod2
(Nod2” knockout) (32) it could
be demonstrated that small
intestinal abnormalities develop
in the face of a sustained colo-
nization with the inflammatory

bacterium Bacteroides vulga-
tus, an ubiquitous member of
the intestinal microbial com-
munity (33). Chronic infec-
tion of Nod2” mice with the
parasitic worm Trichuris muris,
however, inhibited colonization
with inflammatory Bacteroides
species and promoted the
establishment of a protective
microbial environment enriched
in Clostridiales (28). Further,
the authors demonstrated that
individuals from helminth-en-
demic regions harbour a similar
protective microbial community
and that deworming treat-
ment reduced Clostridiales
and increased Bacteriodales,
resulting in an increased |IBD
incidence. These data sup-
port the ‘hygiene hypothesis’
whereby certain individuals are
genetically susceptible to the
consequences of a changing
intestinal microbial community
that favors IBD development
IBD.

Lipocalin-2 protection from

IBD and colon cancer. Lipoca-
lin-2 (Lcn2) is an antimicrobial
peptide with high mucosal and
fecal concentrations in patients
with IBD. It is produced by
various cell types, including
epithelial cells, and acts as an
antimicrobial defense me-
diator by binding to a subset
of bacterial siderophores,
thereby preventing bacterial
iron acquisition and growth of
siderophore-dependent strains.
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Fig. 1: The intestinal microbial
metabolite trimethylamine (TMA)
and the atherosclerosis/ throm-
bosis risk (40)

While it has been implicated

in several biologic processes,
such as acute phase response,
erythropoiesis and iron me-
tabolism, its functional role in
contributing to IBD develop-
ment remained unclear.

To decipher the role of Lcn2 in
colon inflammation, mice dou-
ble deficient in Lcn2 and IL-10
(Len2#/ 1L10* double knockout)
were generated and com-
pared to single knockouts and
wild-type animals. The experi-
mental data indicate that Lcn2
expression protects from early
onset colitis and the spontane-
ous emergence of right-sided
colonic tumors that result from
IL-10 deficiency. The inflamma-
tion is driven by IL-6 which also
controls tumorigenesis.

The Len2#/ IL10* double
knockout mice showed maijor
alterations of their intestinal
microbial community, es-
pecially with respect to the
facultative pathogenic Alistipes
spp. These contribute to in-
flammation and tumorigenesis
as shown by the stool trans-
plansplanation from individuals
with the phenotype and by

the protection through antibi-
otic therapy. Taken together,
the authors demonstrate that
Lcn2 protects against intestinal
inflammation and tumorigen-
esis in the face of an altered
intestinal microbial composition
(29).
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Recently, it was discovered
that the probiotic Lactobacillus
casei strain ATCC 334 pro-
duces ferrichrome that inhibits
colon cancer progression by
apoptosis mediated through
the c-Jun N-terminal kinase
pathway, possibly represent-
ing a novel tumor-suppressing
strategy.

Obesity

Obesity (34), insulin resistance
(35) and khwashiorkor (36,

37) are examples for which a
correlation between microbial
dysbiosis and the clinical state
has been demonstrated. Fur-
ther, in genetically susceptible
hosts, the transplantation of
fecal microbiota from healthy
donors to patients resulted

in clinical improvement (38).
The underlying concept is a
‘common ground hypothesis’
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Fig. 2: Inhibition of intestinal
microbial trimethylamine (TMA)
synthesis by 3,3-dimethyl-1-bu-
tanol (DMB) and attenuation of
atherosclerosis (41)

that involves a leaky mucosa
caused by various endogenous
or exogenous factors, the
expansion of opportunistic mi-
crobes (dysbiotic pathobionts)
with the generation of patho-
genic microbial gene products
which can be transferred to
genetically susceptible individu-
als (11).

Atherosclerosis and
Thrombosis Risk

Recent studies suggest that
intestinal microbes are also
involved in atherosclerosis.

In this context, foods rich in
choline, phosphatidylcholine
and carnitine such as meat,
egg yolk and high-fat dairy
products, serve as precursors
of trimethylamine (TMA) and
TMA N-oxide (TMAO) that
accelerates atherosclerosis
(39) and elevated TMAO blood
levels are associated with an
increased risk for atheroscle-
rotic heart disease and incident
major adverse cardiac events.
Further, TMAO enhances
platelet hyperreactivity and
thrombotic events in studies
of animal model, employ-

ing dietary choline or TMAO,
germ-free mice and microbial
transplantation, collectively
confirming the key role of in-
testinal microbiota (40). Taken
together, these results reveal
a previously unknown link
between specific dietary nutri-
ents, intestinal microbes and

@-@E

Phosphatidylcholine
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e
HO-CHz-CHz-I:ItCH:;

Choline. 2

Trimethyl amine
(TMA)

thrombosis risk (Fig. 1). The
intestinal TMAQ formation is a
two-step process involving the
generation of TMA by intestinal
microbes after food ingestion
and the hepatic conversion of
TMA to TMAO by host flavin
monooxygenases. In a recent,
study Wang et al. (41) demon-
strated that 3,3-dimethyl-1-bu-
tanol (DMB), a structural analog
of choline, blocks the intestinal
TMA formation through the
inhibition of the microbial TMA
lyase, and results in reduced
TMAO levels. Thus, ‘drugging
the microbiome’ with DMB
may be a novel approach for
the prevention/ treatment of
atherosclerosis (Fig. 2).

Neurodevelopmental,
Psychiatric and Neuro-
degenerative Diseases
Studies investigating the
intestinal microbial-brain com-
munication (gut-brain axis)
demonstrate a critical role of
the intestinal microbial com-
munity in modulating the
maturation and function of
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Fig. 3: Contribution of short
chain fatty acids (SCFA) and fecal
tansplantation from patients with
Parkinson'’s disease (PD) to PD
pathogenesis and its prevention
by elimination of the intestinal
microbiota (46)

tissue-resident immune cells

in the central nervous system
(CNS) as well as the activation
of peripheral immune cells
involved in neuroinflammation,
brain injury, autoimmunity and
neurogenesis (42). Germ-free
mice raised under sterile condi-
tions or mice depleted of their
intestinal microbiota by antibi-
otics show major alterations in
behaviours or neuropathologies
that characterize neurodevelop-
mental, psychiatric and neu-
rodegenerative disorders (43).
These include among others
autism spectrum disorders,
depression and Alzheimer's or
Parkinson'’s disease (Table 2).

An impressive example for a
pathogenic role of the intestinal
microbial community is Parkin-
son's disease’ (PD). In patients
with PD, plagues in brain cells
as well as in the intestine
containing the neurotoxic
protein alpha-synuclein (AS) are
a hallmark of the disease. For
example, in PD patients gastric
motility is frequently impaired
(44) and AS levels in the intes-
tine are elevated (45).

In an animal model, mice over-
expressing AS indeed develop
neurologic deficits resembling
those of patients with PD. Re-
cently, three lines of evidence
demonstrated a central role of
the intestinal microbial com-

munity in the pathogenesis of

Motor dysfunction Limited Enhanced
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dysfunction
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PD (Fig. 3): (1) in the PD mouse
model germ-free animals
developed fewer plagues and
almost no neurological deficits
as compared to conventionally
colonized controls, (2) treat-
ment of PD mice with antibiot-
ics resulted in an improvement
of the neurological deficits and
(3) fecal transplantation from
patients with PD to germ-free
mice resulted in neurological
deficits resembling PD (46).

The underlying concept is the
central contribution of the mi-
crobial community to a defect
of the microglia via short-chain
fatty acids (SCFAs) that rep-
resent bacterial fermentation
products (47). While germ-
free mice showed a reduced
microglia mice, SCFAs modu-
late microglia and enhance PD
pathophysiology (46). The iden-
tification of the disease-causing
bacteria and the mechanism
leading to the deposition of the
neurotoxic AS plagues await
further clarification.
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Conclusions and
Perspectives

Basic biomedical research has
made major advances in recent
years and holds the promise

to increasingly provide indi-
vidual diagnostic, preventive
as well as therapeutic options
for patients with inherited or
acquired, malignant or non-
malignant diseases. Apart from
an increasing number of host
genetic susceptibility loci and
environmental factors, the indi-
vidual microbial community is
central for the barrier between
microbes and hosts.

In particular, the intestinal mi-
crobial coommunity is involved
in a large number of normal
biological functions in health
(Table 1) as well as in numer-
ous common, gastrointestinal
and non-gastrointestinal diseas-
es, such as obesity/ metabolic
syndrome, atherosclerosis/
thrombosis or neurodevelop-
mental, psychiatric and neuro-
degenerative diseases (Table
2).

Dietary interventions targeting
intestinal microbiota, such as
calory restricted diets rich in
fiber and vegetables as well
as fecal microbial transplanta-
tion are examples for health
benefits in humans. In recent
years, the intestinal microbi-
ome thus has become one

of the most dynamic areas of

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

biomedical research that holds
an enormous potential for
interventions regarding human
health and disease.
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EXHIBITION & CONFERENCE

Medical Fair Thailand 06.09. - 08.09.2017
THE REGION’S NO.1 EVENT FOR THE MEDICAL AND HEALTH CARE INDUSTRY

With a well-established history since 2003, MEDICAL FAIR THAILAND continues to grow from
strength to strength as the region’s No. 1 medical and health care event. Focused on equip-
ment and supplies for the hospital, diagnostic, pharmaceutical, medical and rehabilitation sec-
tors, MEDICAL FAIR THAILAND provides you with the best business opportunities to navigate
the dynamic marketplace of Thailand and Southeast Asia.

Supported by some of Thailand and the region’s most prominent government and industry
trade associations, including Thailand’s Ministry of Health, the Asian Hospital Federation, and
many others, MEDICAL FAIR THAILAND is the ideal platform for your business.

Organised by Messe Dusseldorf Asia, MEDICAL FAIR THAILAND is modelled after MEDICAL
FAIR ASIA and is part of the globally recognised and leading medical and health care trade
event under the Messe Disseldorf group — MEDICA.

For more information please visit: www.medicalfair-thailand.com

BIHE 28.09. - 30.09.2017

BIHE, the largest healthcare event in the Caucasus and the only specialised exhibition in
Azerbaijan, is a wonderful opportunity to present your medical products and services to the
region, find new potential partners and strengthen existing connections, expand and enter
new emerging market.

BIHE proved to be a launch pad into the Azerbaijan market for many companies. The exhibition
includes a number of additional events, including conferences and workshops.

For more information please visit: bihe.az/en-main/

Oman Health Exhibition & Conference 09.10. - 11.10.2017

Oman Health Exhibition & Conference is an annual international trade event that highlights the
rapid and continuous advancements of the health and medical sector in Oman. It is a common
platform that brings together different segments of the health and medical industry to explore
new opportunities, showcase the latest technologies, services and facilities, and leverage
potential for trade and investment.

The Conference is aligned with the government’s Health Vision 2050 and aimed at addressing
the challenges as well as discussing initiatives to improve the sector.

The event was granted “UFI-Approved Event status” by UFI-The Global Association of the
Exhibition Industry in 2012.

For more information please visit: www.omanhealthexpo.com
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Health & Medical Tourism 11.10. - 13.10.2017

International exhibition Health&Medical Tourism will be held on October 11 — 13, 2017 in CEC
EXPOFORUM, St. Petersburg, Russia. Participation in the exhibition is an effective tool for
increasing sales of services in the field of health and medical tourism to potential patients, as
well as for expanding the agent network in the Northwest of Russia.

Exhibitors: Russian and foreign clinics, Diagnostic, rehabilitation and wellness centres, Health
resorts and spas.

Health&Medical Tourism exhibition visitor profile: representatives of travel agencies, repre-
sentatives of medical centres, representatives of insurance companies, potential patients.

For more information please visit: www.healthtourism-expo.ru

intermed 14.03. - 16.03.2018

9th International exhibition of medical treatment abroad, Expocentre Fairgrounds, in Moscow,
Russia.

InterMed exhibition is a professional platform for the leading foreign clinics, medical and health
centres working or planning to work with Russian patients, as well as an effective tool for
expanding the agent network in Russia.

InterMed exhibition offers important opportunities: meet directly with potential patients and
demonstrate the benefits of treatment in your clinic/centre, find new partners and establish

business contacts with new clients, strengthen company’s position in the Russian market of
treatment and rehabilitation, assess the competitiveness of the company’s services and the
demand for them, raise brand awareness.

For more information please visit: www.intermedexpo.ru

Preview 2018

April 2018 IMF International Medical Forum Kyiv, Ukraine
Healthcare Travel Expo,
International Exhibition of Medical Tourism

May 2018 Iran Health Teheran, Iran
International Exhibition



inte rmed 13-15 March 2018
Expocentre Fairgrounds, Moscow, Russia

9t International exhibition

of medical treatment abroad

Visitors:

potential patients,
representatives of Russian
medical centres, insurance z Exhibitors:
companies, charitable
funds and specialised
travel agencies

clinics and healthcare
centres from
all over the world

I Book your stand:
intermedexpo.ru

Organised by:

+7(812) 380 60 06/00 o
\ﬂ primexpo med@primexpo.ru Within the Mm

intermedexpo.ru International exhibition



