No. 17 Digital Edition/ eBook 1_2014 www.german-medical-journal.eu ISSN 1869-7836 peer-reviewed

99
N -
DY -
-
9 I
‘I 1 [ )
499 z §
9 JI J
P |
-. ll
o9 ~

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY G)La." 9 okl Q.i KPREN]]

‘ 133,50l Juaial pabiall piatll
i 4 50 Gy B3 Jlagil
JelIl
. Arthroplasty of the Elbow
Joint: Total Elbow and
Radial Head Replacement

& Liblially daas gl
Al e o alall

| Locoregional Cancer |
o Therapies in Interven-
| tional Oncology

\ HJ‘ :

14

S2109¢

iy
2000%2

. =T
Lole daad — ulall oo 38T
Lalaall (a,e¥l o
Ldaall (2 5l

More than Skin —

An Overview of Comor-
bidities of Psoriasis

hd W gas™ =S

LaaK i julassll dalall
Lipall al,5Y dalladl

Minimally Invasive

: Liver Surgery for
_ r 4 Malignancy



German
Medical
®ouncil

Medical Treatment in Germany

Germany takes a leading GUYI calall yulad
position in medicine. )
robll 3 (59l a8 50 Lill) a3
German hospitals, clinics and medical (PR{RYIVSR ;_le eliaiall i
doctors enjoy an excellent reputation. oy 55lae ‘.F;leL‘chc.\JASJ

The continuously rising number . e i
- Ioab) a5,y d8asal
of patients, who come to Germany S

to receive medical treatment and Js Ll ﬁ;‘ C’*’{ L
support, strongly confirms this fact. Akl dadladl e
Patients from the Gulf States gladly gladl oo (d 5o (o S ey
come to Germany to receive medi- Gllad) e | sliannd LU Jl Al
cal treatment because they regard A LU O1 G 5aSias agiV dubll
Germany as a safe place and rely on ‘-6—7*‘ §i%e e ¢y gaalany Lial uls
German clinics and physicians. e a e ﬁ_.l_‘ st ooy I
They feel welcome as guests and B Jalats oy gatiats g b guiiS
enjoy that they are encountered in - 5 G :‘?_ =

an open-minded and friendly way. T oA
German Medical Council, partner of ek i SUYI g‘.“'“‘” oudal] Ol

renowned German hospitals, clinics Saaaill Lol sbadiuall (b g a0
and specialized practices, organizes pois Luolall olaadlll g olubuall

the best medical treatment for ol ks dadlas Jussdl aalais,
patients from all over the world and ?4" Lgous3 g ?‘""H ol e e
offers them a full service package. colead ! o dLelS e . K

bt
S

www.german-medical-council.de



7

PAed




Typical Berlin;
space for ideas,
Leverywhere.

the place to be for technology and innovation.
www.be.berlin.

WP o LT o e e, s

"7 z .
i B ""3’-:"_:‘ s A% W




Editor's Note

Dear Reader,

More and more patients from
all around the world who are
seeking the best medical care
come to Germany for treat-
ment. While their home coun-
tries usually offer basic medical
services, a trip to Germany is
a preferred option for many
when it comes to more com-
plex surgeries and treatments.
After all, German hospitals and
physicians have an excellent
international reputation.
Patients from Russia, Ukraine
and Kazakhstan now make up
the largest group of non-EU
patients, followed by patients
from the United Arab Emirates
and Saudi Arabia.

Today, many German hospitals,
especially university hospitals,
are well prepared to treat
international patients. They
maintain international offices to
provide international patients
with advice and assistance.

Both the German Medical
Journal and the German
Medical Online Portal offer
valuable decision-making sup-
port and guidance to patients
who would like to receive
medical treatment in Germany.
The medical and scientific
articles in the German Medical
Journal give insight into
German medicine and the
excellent work that is being
done in this field, especially in
Germany'’s university hospitals.
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Additionally, the German
Medical Online Portal at
www.german-medical-online.com
serves as a who's who of the
medical world, providing com-
prehensive information about
leading hospitals, clinics and
specialists.

The steadily growing number
of downloads and users of the
German Medical Journal and
the German Medical Online
Portal attests to the tremen-
dous worldwide interest and
trust in German medicine.

Globalisation gives people the
opportunity to take advantage
of medical knowledge and
benefit from medical progress
at any place in the world that
has Internet access.

The journal thus also provides
a valuable contribution to the
global transfer of knowledge -
an aspect that is near and dear
to our hearts.

Knowledge makes the world a
better place.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director
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Rehabilitation and Prevention — Welcome to Medical Park

Medical Park AG offers a broad range of medical and therapeutic ser-
vices for rehabilitation and prevention in its ten clinics and three out-
patient therapy centres. Our extensive experience and the high quality
of our medical and therapeutic services, as well as the care, service
and ambient surroundings which we provide, help our patients to re-
gain their health better and faster. In the past year alone, well over
60,000 inpatients and outpatients have been assisted in their health
recovery process.

The principal indications we focus our therapeutic activities on are in
the fields of neurology, orthopaedics, traumatology, sports medicine,

Meet us at the Arab Health Trade Fair:;

Medical Park AG

International Department

Freiberger-Platz 183123 Amerang

Phone +49/89/99829111 ¢ Fax +49/89/99829112

EMail: felsayed@medicalpark.de * www.medicalpark.de

internal medicine, cardiology and psychosomatics. By combining excel-
lent medical and therapeutic services with first-class accommodation
and an exceptional service Medical Park AG’s clinics have acquired an
outstanding reputation, both in Germany and abroad.

Medical Park AG’s clinics are as well stunningly located in Germany's
most beautiful holiday regions, where patients can truly feel at ease
and regain their health under optimal conditions. The exceptional
combination of the latest medical equipment, the high standard of
service and the dreamlike surroundings all contribute to a successful
healing process.

ARAB HEALTH 2014, Dubai
27— 30 January 2014

Convention & Exhibition Centre
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Booth Number: Z3M10
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Interventional Oncology

I Prof. Dr. Thomas J. Vogl, MD

Special Treatment Options in
Liver, Lung and Bone Tumors

Introduction

Malignant tumors are very
common in the liver and lung
parenchyma. These tumors are
either primary cancers, such as
hepatocellular carcinoma (HCC)
in the liver or non squamous
cell carcinoma (NSCC) in the
lung or secondary cancers such
as liver metastases or lung me-
tastases. The current therapy
concept consists of various
oncological therapy modalities.
However, often oncological

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

treatment, including thermal
ablation such as radiofrequency
ablation (RFA), microwave abla-
tion (MWA) and laser-induced
thermotherapy (LITT) and
kryoablation. Also new tech-
niques of irreversible electropo-
ration (IRE) provide new means
for localized treatment.

Key words: Primary and
secondary lung cancer, pri-
mary and secondary hepatic
cancer, head and neck tumors,
pelvic neoplasms, primary
and secondary head and neck
neoplasms, brain tumors,

praaill Jlasiul Jis LS (e
dlia dlly LAY gelaidl
Sapaall 855300 Lalladl 3k

Ol sl Latlaa) cilaniol a3
Soloalls il acatss Lins s
Looayill 15 YL Lallaall Jis
MWA Cay 5 ,Lally Eallaall RFA
Lo jaall Dl pall Ladlaally
3,5l Aadlaally LITT il
olaas Lyl el w il
SLrSI a3l shaly Apua
J28 ,uall electroporation IRE
Aallas 43, hall sia aaiiy pal il

alys¥l e Jalail

bl dalra & dsla olj)la
allaatly &pd1 g sl

davda

o Le st S3ST Laggall ol 531 )
834 (555 lly sl |

Jie Ly 5555 ol Lal al 553!
HCC ZwaSI LAl Ls g, S
Lol 35 Lo gigun, LI

saa 5555 of SINSCC L0
YN IS, Ll oY)
il eYEn Y Luk
LI A Yl ol e Y callss
Aaling Loy wlallas pila e

| . . | Aandge apyllAalall Lo dlld
surgery is not possible and transarterial chemoemboliza- 5 e LIl « 2 SR
systemic chemotherapy fails. | ton (TACE), transpulmonary Jiuss dle g daSas a2 Ly
Under these circumstances chemoembolization (TPCE), avaaiily oladleall Ao lead) LSl o ladlaal)

image-guided minimal invasive
procedures are used in radiolo-
gy in order to locally control the
lesions in patients with unre-
sectable cancer in the domain
of interventional radiology.
Methods with palliative effect
include locoregional cancer
therapies such as transarterial
chemoembolization (TACE),
transarterial embolization (TAE),
and have been improved by
novel systems like the use of
radioembolization. Additionally
new ablation techniques have
been used for localized cancer

radiofrequency ablation (RFA),
microwave ablation (MWA)

Embolization Therapies

In addition or instead of
systemic chemotherapies,
embolization therapies have
been established mainly for
primary or secondary liver can-
cer. This includes TACE, TAE,
and radioembolization such as
selective internal radiotherapy
(SIRT). Additionally regional
chemotherapy like chemo-
perfusion (TACP) is a possible

option.
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Fig. 1a: Lung cancer: CT study reveals a mass at the lateral border of the

right lung.

Transarterial
Chemoembolization (TACE)
By definition TACE is a regional
chemotherapeutic treatment
mostly with chemotherapeutic
drugs like Doxorubicin, Mito-
mycin, Gemcitabine, Cisplatin,
and mixtures, which is sus-
pended in a tracer Lipiodol, an
oily contrast medium selective-
ly retained within the tumor.
This is injected into the feeding
arteries directly supplying the
tumor. Indications are mainly
primary or rarely secondary
hepatic tumors.

Clinical indications are

1. reduction of pain,

2. lowering the compression

effects of the tumors in the
liver and

3. downsizing of the lesions.
According to the oncological
staging systems the indication
can be either palliative for con-
trolling the tumor, symptomatic
for reducing the symptoms or
neoadjuvant for downsizing the
tumors in order to make other
treatments such as thermal
ablation or surgery possible.
The main complication of
TACE is the postembolization
syndrome (PES). PES is charac-
terized by nausea, vomiting,
abdominal pain, and fever oc-
curring in 2% to 7% of patients
after the procedure. PES is a
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Fig. 1b: CT-guided microwave ablation (MWA). Interventional placement of

the antenna in the center of the lesion.

self-limited event that can be
managed supportively (1).
TACE represents a safe pallia-
tive treatment for patients with
unresectable liver metastases.
The results of TACE depend
on primary cancer, size, and
vascularization of the hepatic
tumors (2).

Radioembolization

Similar to TACE, radioemboli-
zation is a safe and effective
palliative treatment option in
patients with unresectable
liver metastases and reduces
the growth of the disease and
alleviates symptoms (3). Dur-
ing this treatment, radioactive

microspheres (isotope Yttrium
90) are used instead of chemo-
therapeutic agents. In 2011,
Sangro et al reported that
radioembolization results in
average disease control rates
above 80% and is usually vey
well tolerated. Main complica-
tions do not result from the
microembolic effect but rather
from an excessive irradiation
on nontarget tissues including
the liver. When compared to
the standard of care for the
intermediate and advanced
stages, radioembolization
consistently provides similar
survival rates as chemotherapy
(4).
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Fig. 1c: 3 months post ablation full recovery with no activity

Due to fewer side effects and
good response in patients who
have received surgical tumor
resection or transplantation,
this technique may be a good
minimally invasive treatment
option (5).

Additonally regional chemo-
therapy and embolization
treatments can nowadays be
performed in primary and sec-
ondary lung cancer as well as
in pelvic neoplasms or rarely in
vascular skeletal indications.

Rarely also TACP is used for
the palliative treatment of
primary and secondary head
and neck neoplasms and brain
tumors.

Thermal Ablation Therapies
Interventional oncologies are

a rapidly emerging field with
many new exciting develop-
ments and novel therapeutic
options. In addition to trans-
arterial therapies the Frankfurt
cancer center offers a variety
of interventional procedures
such as thermal ablation using
microwave ablation (MWA),
radiofrequency ablation (RFA)
and laser-induced thermothera-
py (LITT). Percutaneous tumor
ablation is today recognized as
potentially curative therapy for
some tumors such as hepa-
tocellular carcinoma (HCC).
This is especially important for
patients who are no surgical
candidates. In the palliative
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Fig. 2 Liver cancer treatment with transarterial chemoembolization (TACE)
and MWA: 2a: Angiographic treatment with TACE

treatment or after unsuccessful
surgery or systemic chemo-
therapy these techniques

help further to perform a local
control. Image guidance can be
performed using ultrasound,
CT or MRI.

Thermal Ablation in Primary
Liver Cancer and Liver
Metastases

Thermal ablation of liver tumors
offers a good local response
rate and can be combined

with systemic chemotherapy
or interventional oncological
regional chemotherapy such

as TACP, TACE, and SIRT. The
Frankfurt data have shown that
complete response in the treat-
ment can be achieved in more

than 90% of the patients. The
local control rate of the tumors
also results in an improved
survival both for primary liver
cancer and for liver metastases
of colorectal cancer, breast can-
cer, and other primary cancers.
The following indications are
defined for the use of thermal
ablation such as LITT, MWA
and RFA for the treatment of
local liver tumors:

Number of tumors 5,

Size of tumors: <5 cm, Lesions
mainly confined to the liver.

Primary Lung Cancer and
Lung Metastases

Like the liver the lung is fre-
quently affected by primary or

secondary neoplasms. Due to
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Fig. 2b: Hyperdense morphology of cancer post TACE

medical or technical reasons in
the lung only a small number of
patients are candidates for sur-
gery or resection. Here thermal
ablation is a good therapeutic
option (6). Indications for ther-
mal ablation in lung tumors:
Number: <3 lesions per lung
Size of the tumors: =4 cm.

Laser-Induced
Thermotherapy (LITT)

The use of local thermal effects
in the tumor region forms the
basis for the minimal invasive
therapy. With MR-guided LITT

it is possible to target the laser
exactly on the tissue volume to
be treated. Due to the compa-
rably high penetrability of pho-
tons and the possibility of com-
plication-free transfer of energy
through guide light, laser of
near-infrared region is used for
LITT. Above all Nd-YAG laser is
used (1,064 nm), which has a
wide clinical use. The energy

is applied to the target tissue
using special laser applicators.
The energy of laser light is ab-
sorbed, which causes heating
of the tissue. The heat causes
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Fig. 2c: MWA needles in the tumor. Interventional placement

coagulation of tumor tissue
and the surrounding tissue. To
benefit from the advantages of
the effect and accuracy of the
therapy, all the factors contrib-
uting to the success of therapy
must be fine-tuned. For this it
is necessary to calculate the
exact duration and output of
the laser. The mean duration of
ablation is 20 minutes (range,
2 to bb minutes). In addition,
pulling back and repositioning
of the laser fiber is calculated
on the basis of signal change
because the heat deposition in

the tissue cannot be predicted,
which means that a certain
amount of energy can result in
different volumes of coagula-
tion necrosis in different set-
tings (7). Therefore more laser
applicators and more therapy
sessions may be required
depending on the size, number,
and location of the lesion to be
treated. These parameters are
adapted individually according
to the disease of the patient.
In practice, a temperature of
about 60 to 110°C is achieved
in the tumor tissue (8).
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Fig. 2d: Follow-up post ablation. Homogeneous morphology of the liver

Radiofrequency Ablation
(RFA)

The current standard of care
for thermal ablation therapies is
RFA, which entails the passage
of high frequency alternat-

ing current into the tumor to
induce heat, leading to thermal
tumor necrosis. However, this
technique is limited by the
overall size of the potential
ablation zone and the so-called
"heat sink” effect. The maxi-
mum thermal ablation zone
which can be treated using
RFA is about 4 cm. As a safety
margin needs to be considered

as well, this limits the size of
tumors which can be treated to
less than 3 cm (9).

Accurate targeting of the
tumor is also critical. The “heat
sink” effect occurs when the
tumor is in the vicinity of large
vessels, such as the inferior
caval vein, which can theoreti-
cally impair the heating of the
tumor cells adjacent to these
large vessels, leading to insuf-
ficient ablation and inadequate
therapy. Remnant disease at
the edge of the ablation zone is
often difficult to treat.
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Microwave Ablation (MWA)
In order to overcome these
deficiencies of RFA, micro-
wave ablation (MWA) has been
incorporated into the clinical
practice in Frankfurt. A micro-
wave generator emits electro-
magnetic waves through the
tumor, which agitates water
molecules producing friction
and heat, thus inducing cellular
death via coagulative necrosis.
This offers the potential for
consistently higher intratumoral
temperatures, larger tumor
ablation volumes and faster
ablation times. The “heat sink”
effect is less in MWA vs. RFA.
The ablation zones created by
MWA can reach up to 7 cm.
This potentially creates the
opportunity to treat larger tu-
mors percutaneously. Another
aspect about this new technol-
ogy is the faster ablation time.
Satisfactory ablation is often
achieved in under 10 min vs
30 min in RFA. Faster ablation
times translate into improved
patient comfort and decreases
the need for prolonged seda-
tion. With larger ablation zones,
the therapeutic efficacy
probably has the chance to
become equivalent to surgery,
with much less risks involved
(10).

Our data showed that MWA
and RFA are safe and effective
in the treatment of irresectable
primary and secondary lung
tumors.

Summary Statement
Treatment options for primary
and secondary liver cancer:
e Tumor size larger than 5 cm:
TACE, SIRT, chemosaturation
e Tumor size smaller than
5 c¢cm: thermal ablation (LITT,
RFA, MWA).

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Treatment options for primary

and secondary lung cancer:

e Tumor size larger than 3 cm:
TPCE, chemoperfusion

e Tumor size smaller than
3 cm: thermal ablation (LITT,
RFA, MWA)
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Arthroplasty of the
Elbow Joint: Total
Elbow and Radial
Head Replacement

Background

The elbow joint consists of
three different articulations
within one capsule. Movement
of the elbow joint is not only
limited to flexion and extension
as well as pro- and supination
but also includes a less obvious
varus/valgus movement and a
ventral/dorsal shift of the radial
head with a changing center

of rotation. As a result, apart
from the joint surface of the
humero-radial, the humero-
ulnar and the proximal radio-
ulnar joint, an intact capsule-
ligament apparatus is crucial
for proper functioning of the
elbow.

Due to its complexity, replace-
ment of parts or the entire
elbow joint — even more than
other joints — requires proper
indication and preoperative
planning as well as surgical and
postoperative management in
order to minimize the risk of
possible complications.

Keywords: Total elbow arthro-
plasty, radial head arthroplasty,
semi-constrained prosthesis,
acute elbow fracture, osteoar-
thritis of the elbow, inflamma-
tory arthritis, surgical technique

Indications

Total Elbow Replacement
Although total elbow arthro-
plasty (TEA) efficiently reduces
pain levels and increases range
of motion, conservative treat-
ment and joint-preserving
surgery (arthroscopic debride-
ment and release) should be
preferred whenever possible.
According to current data,
inflammatory osteoarthritis as
a result of rheumatoid arthritis
(rA) is the leading cause of TEA
(78-85% of all cases).

Primary osteoarthritis, posttrau-
matic osteoarthritis and acute
fractures of the distal humerus
or the proximal forearm make
up for the remaining cases

(9; 15) (Fig. 1). In specialized
clinics, the number of post-
traumatic cases after failure

of open reduction and internal
fixation (ORIF) is increasing.
While reconstruction of acute
fractures should be tried when-
ever possible, distal humerus
fractures AO type 13 B3 and
C3 potentially require joint
replacement especially in the
elderly (Fig. 2). Rarely, TEA can
be necessary after resection of
a bone, soft-tissue or meta-
static tumor around the elbow
joint (13).
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Fig. 1: Potential indications for total elbow replacement — x-rays in an antero-
posterior view, a: Inflammatory osteoarthritis, b: primary osteoarthritis,

c: posttraumatic osteoarthritis

Radial Head Replacement
The radial head in particular
plays an important role in stabi-
lizing the elbow joint especially
under valgus stress. Traumatic
fractures of the radial head

can either appear isolated or
accompanied by concomitant
injuries to the elbow joint.

Mason type | fractures usually
allow functional treatment and
rarely require surgery. Plate or
screw fixation is the treatment
of choice for Mason type I
fractures. Replacement of the
radial head should be con-
sidered in multy-fragmentary
Mason type Il and IV radial
head fractures if osteosyn-

thetic reconstruction cannot
be achieved (22) (Fig. 3). Ring
et al. reported in 2002 that all
multi-fragmentary radial head
fractures with more than three
fragments — whether they
appear isolated or in combina-
tion with fractures of the distal
humerus or proximal ulna —
should be treated with radial
head replacement (26). Since
then, implants and surgical
technique have been improved.
Current data shows good
results after reconstruction of
the radial head. Therefore we
believe that ORIF should be
preferred over radial head re-
placement whenever possible
(6, 14, 16).
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Fig. 2: Computed tomography of a C3 distal humerus fracture — A: Coronal
view, B: Sagittal view of the ulnar joint compartment, C: Sagittal view of the
radial joint compartment. tro = trochlea, cap = capitellum, ol = olecranon,
hum = humerus, ol = olecranon, rh = radial head

Types of Implants

Total Elbow Arthroplasty

TEA can be performed by using
a constrained or an uncon-
strained prosthesis. The latter
requires intact soft tissues in
order to provide sufficient sta-
bility. Constrained prostheses
on the other side offer a high
level of stability but their rigid-
ity bears greater risk of aseptic
loosening due to higher shear-
ing forces (7, 20). As a conse-
qguence, semi-constrained pros-
theses have been developed to
replace constrained implants.
They allow a varus-valgus
movement of +/- 7° in order to
decrease the aforementioned
risk of aseptic loosening (19).

Cemented TEA shows higher
survival rates compared to
uncemented components (9).
As of right now, evidence is
lacking to support whether
stem length influences implant
survival. Revision surgery
later in life is highly likely for
young patients undergoing
TEA. Therefore — if prosthetic
replacement is necessary — a
short stem should be used for
young patients as it facilitates
implant replacement. Modern
implants have a convertible

design. A conversion from
constrained to unconstrained
—and vice versa — as well as
from hemi- to total arthroplasty
is possible. Hemiarthroplasty
can be considered — especially
in the low-demand, elderly
patient —in cases of type B3
distal humerus fractures (23).

Radial Head Replacement
Since the size of the radial
head does not necessarily cor-
respond to the size of the
neck, convertible prostheses
for radial head replacement
have been developed. They
allow the combination of dif-
ferent head, neck and stem
sizes in order to avoid over- and
understuffing, respectively

(2). If monopolar implants fail
to reach proper radiocapitellar
alignment, bipolar prostheses
can be used to reduce the risk
of radial head dislocation —
even though monopolar radial
head replacement shows bet-
ter primary stability (24). Similar
to unconstrained TEA, bipolar
radial head replacement lowers
shearing forces and subse-
quently the risk of aseptic
loosening. The combination of
cemented fixation, long stem
and bipolar prosthesis leads
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Fig. 3: Computed tomography of radial head fractures — A1: Mason type |
fracture coronal view, A2: Mason type | fracture (axial view), A3: Mason type
| fracture (sagittal view), B: Mason type Il fracture (sagittal view), C: Mason
type Ill fracture (sagittal view), D: Mason type IV fracture (sagittal view).

cap = capitellum, rh = radial head, ul = ulna, tro = trochlea, rad = radius,

ol = olecranon

to good clinical results after
radial head arthroplasty (3). In
cases of osteoarthritis of the
complete radial column, radio-
capitellar joint replacement is
possible.

Surgical Technique and
Postoperative Management
Total Elbow Replacement
Under general anesthesia with
the patient supine, the arm is
placed over the chest allowing
full flexion of the elbow joint.

A straight longitudinal skin inci-
sion is performed right over the
tip of the olecranon. The ulnar
nerve is always decompressed
and transposed anteriorly (Fig.
4). Using a Bryan-Morrey ap-
proach (21) the insertion of the
triceps is carefully reflected in
continuity with the ulnar peri-
osteum as well as the forearm
fascia. After humeral release
of the capsule along with the
collateral ligaments, the elbow

joint can be dislocated and
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Fig. 4: Decompression of the ulnar
nerve. Arrows point to the ulnar
nerve.

* = first motor branch of the ulnar
nerve

preparation of the humerus and
the ulna can be performed in
order to be able to insert trial
components.

Especially in osteopenic/oste-
oporotic patients care has to be
taken to avoid fracturing when
preparing the ulnar and humer-
al shaft. After trial reduction,
range of motion and proper
alignment is evaluated and sub-
sequently cemented insertion
of the definitive components
using cement stoppers is per-
formed. A cortical bone graft

is placed behind the ventral
flange of the humeral compo-
nent. Depending on joint stabil-
ity, the elbow prosthesis can
be linked or left unconstrained.
To assure correct positioning of
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all components intraoperative
X-rays in an antero-posterior
and lateral view are performed.
After refixation of the collateral
ligaments and transossary re-
attachment of the triceps, the
wound is closed over a Redon
drain and sterile dressings are
applied (Fig. 5).

The arm is then fully extended
and placed in an anterior upper
arm splint. Pain management
should be adjusted accord-
ing to the patient’s demands.
Active extension has to be
avoided for 6 weeks postop-
eratively. Patient compliance
is essential as the patient is
advised to permanently avoid
lifting weights of more than

5 kg on a single event and
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Fig. b: Total elbow replacement.

a — lateral view after cemented insertion of the ulnar
component (uc) and the humeral component (hc).

b — axial view after reduction of a semi-constrained

prosthesis.

ol = olecranon, hum = humerus

more than 1 kg repetitively.
No forced elbow movements
should be performed. Clinical
and radiographic results have
to be evaluated on a regular
basis (Fig. 6).

Radial Head Replacement

If the radial head is affected
and can’t be reconstructed, it
should be replaced as well. By
separating the anconeus mus-
cle and the extensor carpi ul-
naris muscle (Kocher approach)
and detaching the lateral collat-
eral ligament (LCL), exposure
of the humero-radial and the
proximal radio-ulnar joint can
be achieved and preparation of
the radius can be performed
subsequently. The LCL has to
be reattached after implanta-
tion of the prosthesis to avoid
postero-lateral instability. To
avoid overstuffing, the plane
of the articular surface of the
radial head prosthesis should
be placed even with the lateral
edge of the articular surface of
the sigmoid notch of the ulna
(8). Because of the fact that
the radial fovea has a con-
cave shape while radial head
implants are flat, the prosthesis

can even be placed 2 mm dis-
tally to the articular surface of
the sigmoid notch (5) (Fig. 7).

If proper alignment of the
humero-radial joint can’t be
achieved, a bipolar radial head
prosthesis should be used (Fig.
8). In case of affection of the
capitellar cartilage, radiocapitel-
lar arthroplasty can be consid-
ered.

Results and Complications
Total Elbow Arthroplasty
TEA efficiently reduces pain
levels while improving range of
motion and therefore provides
good clinical results regardless
which particular prosthesis is
used (18). The Kaplan-Meier
survival rate is 90.2% at 10
years and 85.1% at 18 years.
Patients undergoing surgery
by more experienced surgeons
performing 10 or more TEAs
per year achieved significantly
higher survival rates (83% vs
89% after 18 years). Cementa-
tion — especially of the ulnar
component — provides bet-

ter long term survival (15).
Overall, the incidence of TEA
is decreasing as a result of
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Fig. 6: Total elbow and radial head
replacement — x-ray in an anteropos-
terior view

improved systemic therapy for
rheumatoid arthritis. Nonethe-
less, numbers of TEA as a re-
sults of primary and secondary
osteoarthritis as well as acute
fractures are rising (11).
Voloshin et al. report a compli-
cation rate of 24.3% after TEA
with posttraumatic sequelae
leading to complications more
frequently than other indica-
tions (29). Unlinked and con-
strained implants show equal
overall complication rates but
constrained prostheses show
significantly higher aseptic
loosening rates due to shearing
forces and polyethylene wear
(13.7% vs 10.1%) while joint
dislocation and disassembly is
seen more often with unlinked
components (4.9% vs 1.4%).
Implant failure in terms of
fractured components has
been reported in 2.9%. Intraop-
erative and postoperative frac-
tures of the elbow are seen in
3.0% and 2.4%, respectively.
Lesions of the ulnar nerve and
functional deficits of the triceps
have been noted in 2.9% and
2.4%, respectively.

The rate of deep infection and
septic loosening has decreased
over the years from 9% (12)

10 3.3% (29) but is still higher
compared to hip, knee or shoul-
der arthroplasty which could be
a result of the thin soft tissue
cushion of the elbow joint as
well as of immunosuppressive
therapy of patients with rA. It
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Orthopedic Surgery

is considered a serious compli-
cation as it requires complete
implant removal and intrave-
nous antibiotic therapy for a
minimum of six weeks before
implantation of a new prosthe-
sis can be considered (4).

Radial Head Replacement

As far as isolated radial head
replacement is concerned, mo-
nopolar and bipolar prostheses
provide good mid- to long-term
results. Popovich et al. ana-
lyzed the clinical results of 51
patients after bipolar replace-
ment of the radial head. Only
6% of patients showed poor
results (25). Lamas et al. report
similar results for monopolar
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Fig. 7: Correct implantation of a radial head prosthesis using
a Kocher approach. The proximal end of the radial head (rh) is
placed slightly below the articular surface of the ulna

(cp = coronoid process) to avoid overstuffing.

radial head arthroplasty. 4% of
their 47 patients showed poor
clinical results after a mean
follow-up time of 4.0 years
(17).

"Overstuffing” of the ra-

dius has to be avoided since
biomechanical studies show
that elongation of the radius
of as little as 2 mm can lead
to complications regarding the
range of motion of both the
elbow and the wrist joint (28).
Lengthening of the radius in-
creases the intra-articular pres-
sure within the humero-radial
and the proximal radio-carpal
joint and therefore potentially
causes cartilage damage and
osteoarthritis. As mentioned
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Fig. 8: Isolated radial head replacement - x-rays in an
anteroposterior (a) and laterial view (b)

earlier, the coronoid process of
the ulna is an important point
of reference for proper implan-
tation of radial head prostheses
especially since radiological di-
agnosis of “overstuffing” fails
to be reliable (1, 10, 27).

Conclusion

Arthroplasty of parts or the
entire elbow joint significantly
reduces pain levels and im-
proves function. If technically
performed well TEA and iso-
lated radial head replacement
provide good clinical results
and long-term survival. None-
theless, significant complica-
tions are seen in about one out
of four patients who under-
went TEA. To minimize the risk
of complications, TEA should
be performed by experienced
surgeons only. If necessary,
radial head replacement should
be performed as an intact radial
column is crucial for elbow
stability. Moreover, indication
for TEA as well as isolated
radial head replacement should

not only be based on the diag-
nosis but also on the patient
compliance as it requires a
high amount of responsibility
regarding the patient.
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Liver Surgery

Abstract

Liver surgery is still a curative
treatment for both metastatic
as well as primary liver tumors.
Hepatic resection offers long-
term survival of approximately
50% after 5 years in case of
colorectal metastases and
disease-free survival rates
exceeding 30% after 5 years in
case of hepatocellular carci-
noma associated with liver
cirrhosis. Minimal invasive sur-
gery equals or surpasses these
figures and becomes even
more important, as increas-

ing age of the patients yields
additional comorbidity. Lapa-
roscopy as a diagnostic tool
prior to resection, or in order
to exclude extrahepatic tumor
burden, is a well known proce-
dure. Irresectable liver tumors
are treated using thermoabla-
tive modalities like radiofre-
quency ablation and microwave
coagulation therapy, either
percutaneously or laparoscopi-
cally. Some reports regarding
laparoscopic resection can be
found in the literature. German
vendors, surgeons and hospi-
tals are among the international
vanguard of laparoscopic liver
surgery. A single-center experi-
ence with results of thermoab-
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Minimally
Invasive

Liver Surgery
for Malignancy

lative treatment modalities for
the minimal-invasive treatment
of malignant liver tumors is
provided and complemented
by an overview encompassing
the use of laparoscopy as well
as the current role of laparo-
scopic liver surgery.

Keywords: minimal invasive
surgery, liver surgery, ther-
moablation, colorectal liver
metastases, hepatocellular
carcinoma

Introduction

Since the first laparoscopic
cholecystectomy worldwide
by E. Mihe in 1985 [1] in
Boblingen/Germany, laparo-
scopic techniques have been
introduced into hepatobiliary
surgery. The worth of lapa-
roscopy as a diagnostic tool is
well-known for long. Various
authors analyzed the influence
of a diagnostic laparoscopy
prior to liver surgery, conclud-
ing in a percentage of 6 to 38%
of all patients who might have
undergone a futile laparotomy
[2].

Only a small part of all patients

with liver metastases seems to
be resectable; approximately 5
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Liver Surgery

Fig. 1: Diagnostic laparoscopy

prior to a scheduled extended liver

resection of the right liver lobe due
to cholangiocarcinoma. The finding

of biopsy-proven tumor dissemina-

tion covering the left lateral part of

the liver prevented the patient from
undergoing a futile laparotomy.

to 8% may undergo thermoa-
blation instead [3]. Radiofre-
quency ablation (RFA) is one
of the most popular treatment
modalities. Results of RFA for
colorectal liver metastases

are promising with a recently
published five-year survival of
47,8% [4]. Microwave coagula-
tion therapy (MCT) is another
thermal ablation technique
promising amelioration of
some of the obstacles faced
with RFA [5]. So far, only a few
trials have been conducted
comparing MCT to RFA [6-8].
However, both types of ther-
moablations resulted in similar
survival and local tumor control
rates. The use of percutane-
ous as well as laparoscopic
approaches is well established
and leads to excellent results
[9].

The technical feasibility of
laparoscopic liver resections
have been shown earlier [10].
However, some major con-
cerns regarding the oncological
radicality, the risk of complica-
tions, and even the feasibility
of laparoscopic liver resections
remained. In 2008, an interna-
tional consensus conference
convened in Louisville, KY, USA
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in order to define the current
role of laparoscopic liver resec-
tion [11]. The experts conveyed
the safety and efficiency of
laparoscopic procedures in

the liver segments I, I, IVb,

V and VI. In the future, more
widespread use of laparoscopic
procedures in the liver may be
expected based on the present
results.

This article resembles an over-
view describing percutaneous
and laparoscopic approaches in
the treatment of malignant liver
lesions, including single-center
experiences with several local
ablative treatment modalities
including radiofrequency abla-
tion (RFA), microwave coagula-
tion therapy (MCT) and irre-
versible electroporation (IRE).
Additionally, we present a short
introduction to laparoscopic
techniques in hepatobiliary sur-
gery, among them diagnostic
features, laparoscopic thermo-
ablation and laparoscopic liver
resection.

Laparoscopy

A laparoscopic examination of
the thorough abdominal cavity
reveals the ultimate informa-
tion regarding extrahepatic tu-
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Liver Surgery

Fig. 2: Percutaneous irreversible
electroporation after insertion of four
needles under general anesthesia
prior to the beginning of the ablation
procedure.

mor spread (Fig. 1). Rahusen et
al. found in 12% of all patients
undergoing laparoscopy prior to
hepatic resection contraindica-
tions precluding the desired
procedure only by direct optical
intraabdominal visualizeation
[12]. The opportunity to take
biopsy samples allows for
histological confirmation of
peritoneal seeding with a much
higher specifity in comparison
to radiological methods. The
use of a laparoscopic ultra-
sound with high resolution

also determines intrahepatic
tumor extent much better than
contrast-enhanced cross-sec-
tional examinations. Such find-
ings may profoundly influence
the intraoperative decision
making. In a report from Egypt
2011, Soliman et al. found 14
out of b5 patients examined
using preoperative laparoscopy
with laparoscopic ultrasound

to require a modification of

the preoperatively obtained
diagnosis [13]. Altogether 26
new lesions in 7 patients were
detected in the liver by laparo-
scopic ultrasound. Five patients
were reported to suffer from
peritoneal tumor burden and/
or satellite nodules surrounding
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the major intrahepatic lesion.
One patient developed pro-
gressive ascites precluding the
patient from moving forward
towards major liver surgery,
whereas the diagnosis of an-
other patient was changed to
a benign diagnosis instead of
the initially suspected hepato-
cellular carcinoma. The most
recent work from the memorial
Sloan-Kettering Cancer Center
in the U.S.A. confirms however
the improvement in imaging
over the recent years [14]:
Laparoscopy was performed
also in b5 patients. Only three
patients revealed findings
avoiding a subsequent lapa-
rotomy. Whereas the abort rate
after laparotomy was 4.2% in
the extant cohort of 400 ex-
amined patients, pretreatment
laparoscopy led to a reduction
down to 1.8% due to one
patient undergoing laparotomy
with peritoneal disease not
detected during laparoscopy.
The authors conclude, that
laparoscopy may add more
diagnostic information in no
more than 5.7% of all patients
scheduled for major surgery.
This figure resembles consid-
erably the 5.4% of patients
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Liver Surgery

Table 1: Overview of local and
regional treatment modalities in the
liver

intraoperatively found to have
previously unknown hepatic
lesions in our own experience
[15]. Eventually, laparoscopy is
recommended in cases with a
history of extrahepatic disease
and/or high risk for advanced
tumor stages.

Percutaneous Treatment
Modalities

Table 1 provides an overview
showing a variety of local and
regional treatment modali-

ties. Some have already been
discussed in the German
Medical Journal [16,17]. Radio-
frequency ablation (RFA) and
microwave coagulation therapy
(MCT) are among the most
popular options available in sur-
gery. Recently, also irreversible
electroporation (IRE) joined the
armamentarium. The value of
IRE is currently under discus-
sion; our own experience con-
sists in 13 cases treated per-
cutaneously (n=7) or surgically
(laparoscopic IRE: n=4, open
surgical IRE: n=2) (Fig. 2). The
overall local recurrence rate
was 21%, independently of the
chosen access (p=0.192 com-
paring percutaneous to surgical
IRE, Fisher's exact test). The
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Overview of Local and Regional Treatment Modalities in the Liver

transcutaneous,
transhepatic

transarterial/
catheter
interventions

non-
invasive

Chemotherapy

Abbr.: RFA — radiofrequency ablation, MCT — microwave coagulation therapy,

LITT — laserinduced thermo-/tumorablation, HIFU — high intensity focussed ultrasound,
TACE — transarterial chemoembolization, HAI — hepatic artery infusion chemotherapy,
PEI — percutaneous ethanol injection, PAl — percutaneous acetic acid injection,

AL — interstitial brachytherapy using afterloading technique,
SIRT — systematic intrahepatic radiation therapy, SBRT — stereotactic body radiation therapy,
IRE —irreversible electroporation

main advantage of IRE is the
non-thermal technique of killing
tumor cells using high frequen-
¢y, high voltage electrical cur-
rent. Due to the requirement of
total muscle relaxation, general
anesthesia is required to per-
form IRE. Further studies are
necessary to define the role of
IRE for the treatment of focal
liver lesions in the future.

RFA and MCT belong both to
the thermoablations. The dif-
ference is the physical mecha-
nism of heat generation due to
the frequency of the engaged
electromagnetic waves, which
is approximately 3000-fold
increased in microwaves when
compared to radiowaves. MCT
is believed to be less suscep-
tible to heat sink phenomena,
than RFA is. The experience
with MCT is somewhat more
limited so far. RFA instead is
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a well-established tool in the
treatment of colorectal liver
metastases as well as hepato-
cellular carcinoma. In a recently
published review, the role of
RFA for treating colorectal liver
metastases was exhaustively
described [3]. In Germany,
numMerous reports are available
confirming RFA to be a valu-
able tool in modern oncological
treatment strategies [18-20].
Moreover, in an experimen-

tal setting with rat livers we
found in Homburg tumor cells
evading through hepatic veins
during and due to cryosurgery
much more than after hyper-
thermic local ablation [21].
However, our own work sug-
gests percutaneous RFA to be
reserved for palliative purposes
only [15] with a mere 10% dis-
ease-free survival after 2 years
compared to 22% following
open-surgical or laparoscopic
RFA in a Kaplan-Meier estima-
tion (p<0.05, logRank-test).

For hepatocellular carcinoma,
RFA is accepted as a first-line
treatment [22-25]. A meta-
analysis [22] and a system-
atic review [23] do not find
significantly different 1- and
3-year survival following RFA
or resection of very small
(<2cm) HCCs. As a result, RFA
is clearly recommended in
the treatment of small HCCs
(< 3cm) [24,25]. In addition,

a recently published Markov-
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analysis revealed superiority of
percutaneous RFA compared
to resection with regard to
cost-effectiveness, quality of
life and sustained success as
measured by prolonged sur-
vival [26]. RFA for HCC recur-
rence is also a well established
procedure leading to similar
outcome compared to redo
resection [27]. Repeating RFA
several times with low morbid-
ity is believed to be one of the
paramount advantages of RFA
over resection (Fig. 3).

In contrary, the value of MCT in
the treatment of liver metasta-
ses still remains to be deter-
mined. In an early report from
Belgium, six patients with

16 metastases were treated
using MCT with a contempo-
rary single-needle device [28].
The results were matched

to 13 corresponding tumor
nodules treated earlier by RFA.
Whereas the tumor diameters
were comparable (p>0.792),
there was a statistically signifi-
cant difference in the achieved
sizes of the ablation areas
(p<0.05) when comparing RFA
to MCT with an advantage for
the radiofrequency devices.
However, numerous papers
are now available suggest-

ing at least non-inferiority for
MCT. Among them is a work
from Denmark describing 39
patients with 125 metastases
treated by MCT resulting in a
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local recurrence rate of be-
low 10% [29]. lerardi and his
co-workers emphasizes the
effectivity of MCT in difficult
tumor localizations prone to
local failure due to tumor sizes
exceeding 3 cm or due to risk
of heat-sink phenomena be-
cause of a distance < 3 mm to
larger intrahepatic portal or ve-
nous vessels [5]. These results
are consistent with our own
experience published earlier
this year [9]: 53% of all tumor
sites were considered unfa-
vourable defined by invisibility
in native ultrasound, superficial
localization or vicinity to larger
vessels. Despite that, the rate
of local recurrence resulted
was considerably low with
only 12%. MCT is regarded

as effective as RFA for the
treatment of HCC. In a contem-
porary study, the disease-free
5-year survival after MCT for
HCC was 31% approaching fig-
ures obtained only by hepatic
resection so far (except for
liver transplantation in patients
within the Milan criteria) [30].
Liu and coworkers investigated
percutaneous MCT in patients
with large HCC; the diameters
ranged from 3 to 8 cm [31]. As
expected, the local recurrence
rate increased up to 20%.
However, the Chinese group
could approve the ability of
MCT to treat larger tumor sizes
than RFA with a reasonable
local control rate.
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Is MCT superior to RFA? Three
trials entered into this question
[6-8]. In the end, no significant
differences regarding local
tumor control, overall survival,
and disease-free survival were
reported except for the paper
from Shanghai, which found a
significantly better disease-free
survival after RFA for HCC in
comparison with MCT-treated
patients (p=0.018), but no dif-
ference in the rate of complete
ablations, local recurrence,
overall survival or systemic

or distant tumor progression
was noted [8]. In contrast, in
an experimental study also
conducted in Shanghai, Qian et
al. discovered MCT to produce
significantly larger abla-

tion areas than RFA [7]. The
predominant restriction of the
early comparisons is the use of
immature and meanwhile out-
dated equipment. In Homburg,
we have currently in use the
AveCure MedWaves™ (San
Diego, CA/U.S.A.). This device
provides up to 32 W of energy
with a frequency of around 915
MHz. The resulting microwave
field covers a diameter of 4
cm. Thus, ablation areas with a
longitudinal maximum of 7 cm
are achieved [32]. All ablations
are performed under real-time
ultrasound guidance, as the
tumor is visible throughout the
whole procedure. We perform
the percutaneous ablations un-
der general anesthesia, unless
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Fig. 3: Percutaneous radiofrequency
ablation using a bipolar device under
ultrasound control.

the patient is unfit, because
the positioning of the needle
is more precise, if the patient
does not move, and the patient
won't suffer from any pain at
all. The procedure takes place
in a fully equipped operation
theatre enabling an extension
towards laparoscopy/laparo-
tomy in case of complications.
Due to the highly sterile envi-
ronment, we anticipate less
infectious complications.

Laparoscopic
Thermoablations

The advantages of laparoscopy
mentioned above and thermo-
ablative treatment modalities
suggest a combination in using
the laparoscopic access for a
thermoablation (Fig. 4). This
option is attractive in patients
without preceding surgery.
The colleagues from Cologne
wrote about their experience
in laparoscopic RFA [33]. 34
patients had been treated and
the results were compared

to an international experience
consisting in 6 papers reporting
on results after laparoscopic
RFA for HCC with a follow-up
exceeding 12 months. Thus,

a total of 603 patients with a
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minimum 2-year survival of
64% are observed. The local
recurrence rate was 29%
based on the number of pa-
tients treated [33]. Laparoscop-
ic MCT is routinely performed
in our department (Fig. 5).

In a multivariate Cox regres-
sion analysis of 51 ablations,
local recurrence was depend-
ent on the chosen access to
MCT significantly favouring
laparoscopy (p=0.012) [9]. As
a result, the local recurrence
rate among the laparoscopically
treated patients was as low as
4% in comparison to the per-
cutaneous interventions with
12% (p<0.05, chiSquare-test).
These results suggest laparo-
scopic MCT to be an attractive
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Fig. 4: Intraoperative view of laparo-
scopic radiofrequency ablation using
a bipolar device.

a) Superficial tumor exposed.

treatment option rather than
percutaneous thermoablation
for patients without a history of
previous surgical procedures.
However, even for patients
with recurrent HCC treated
previously by another surgical
treatment modality, laparo-
scopic thermoablation might
be a treatment option [34].
Santambrogio et al. pointed
out, that laparoscopic RFA is —
from a technical point of view
— feasible in part of the patients
suffering from HCC recurrence,
albeit demanding [34]. Difficul-
ties in performing a thorough
sonographic examination after
adhesiolysis may account for
an elevated risk of early recur-
rence following the treatment.
Again, the local recurrence

rate reached up to 20% in this
series [34].

Hand-Assisted Laparoscopy
To alleviate adhesiolysis in
patients with a history of previ-
ous surgery and to overcome
obstacles with the use of lapa-
roscopic ultrasound probes, the
introduction of hand-assistance
to laparoscopic thermoabla-
tions has been suggested first
by Machi et al. in 2002 [35]
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and further been elaborated

by our workgroup in Berlin/
Germany [36] (Fig. 6). It was
felt easier to reach particularly
parts of the liver, which would
have been difficult to attain
otherwise. The smaller incision
reduces morbidity traced to
wound complications includ-
ing hernia formation, whilst
advantages of the laparoscopic
access to a thermoablation are
preserved. Among them, the
increased abdominal pressure
due to the pneumoperitoneum
leads to a reduction of the
tissue perfusion enlarging the
ablation area significantly [33].
Thus, laparoscopic approaches
with or without hand-assis-
tance remain a preferred way
of access to thermoablations
and a valuable complementa-
tion of the scope of surgi-

cal treatment modalities in
patients with malignant liver
tumors. Hand-assistance may
also enable laparoscopic liver
surgery, where laparoscopy
might be difficult to accomplish
due to anatomical conditions or
preceding surgical procedures.

Laparoscopic Liver Resection
The first article worldwide de-
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Liver Surgery

Fig. 4b: Positioning of two needles
without tumor contact

scribing a laparoscopic hepatic
resection of a malignant liver
tumor was published 1993 in
German language by Wayand
and Woisetschlager [36]. The
development of a program for
minimally invasive liver sur-
gery involves a learning curve
markedly demonstrated by
Cannon, Buell and their group
in New Orleans, USA [37].
They reported on their first 300
laparoscopic liver resections
with an improvement of surgi-
cal technique as measured by
the duration of the procedure,
which decreased from 180 to
135 minutes (p<0.001) over

3 periods within 10 years,
whereas the composition of
the patients and procedures re-
mained remarkably stable with
a median of 2 to 3 segments
resected in a single procedure
each (p=0.015). In this ex-
amination, the percentage of
procedures requiring hand-as-
sistance was comparably high
with 70%. More than half of
the procedures were non-ana-
tomical, atypic resections (Fig.
7). Approximately one third of
the patients had undergone a
previous surgical procedure,
which was more usual in the
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treatment of liver metastases
than in that of primary liver
tumors. A multi-institutional in-
ternational report on the safety,
feasibility and initial results of
minimally invasive liver resec-
tion for metastatic colorectal
cancer was published 2009
[38]. A total of 109 patients
were collected from 5 centers
in the USA (Louisville, Pitts-
burgh and Dallas) and France
(Créteil and Clamart/Paris-Sud).
The obtained figures for overall
and disease-free survival after
5 years were 50% and 43%.
The maijority of procedures
consisted in minor resections
defined by segmental or non-
anatomic resections (65%).
The median operative time
was 234 minutes. Conversion
rate was below 4%, and hand-
assistance was required in
40% of all cases, as up to 95%
of all patients had undergone
previous surgery. The authors
conclude, that laparoscopy can
be the first option in selected
patients with resectable liver
tumors, even in cancer pa-
tients. Open-surgical access

is preferred in case of major
vascular invasion and if the
tumor size exceeds a limit ena-
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Liver Surgery

Fig. b: Intraoperative view of
laparoscopic microwave coagulation
therapy with sonographic guidance
(courtesy of Dr. S.S. Chopra, Charité,
Berlin)

bling laparoscopic manipulation
without the risk of accidental
rupture of the tumor.

Laparoscopic resection of HCC
nodules is difficult, because
the majority of HCCs emerge
in cirrhotic livers. Cirrhosis
leads to fibrosis, and the rigid-
ity of the altered parenchyma
of the cirrhotic liver is not as
conveniently manipulated
during laparoscopy as a non-
cirrhotic liver. A national survey
in France revealed however
the feasibility of laparoscopic
liver resection for HCC in 351
patients [39]. Nearly all of them
suffered from liver cirrhosis
with well-preserved hepatic
function. Only 11% underwent
major resections defined by
removal of three or more seg-
ments. Mortality was low with
less than 3%. The conversion
rate approached 13%, mostly
due to intraoperative bleed-
ing. Recurrence-free survival
after 5 years was 36.8%. In
view of these excellent results,
laparascopic liver resection for
HCC is considered a curative
treatment option with similar
oncologic radicality like open
surgery and a low mortality
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rate claimed to be the unique
feature of various ablation
techniques.

Is laparoscopic liver surgery
even superior to open re-
section? A case control trial
investigated perioperative and
oncological outcome of 130
matched paired patients [40].
In order to focus on technical
details, the indications also
included benign diagnoses,
and metastases from different
primaries were included. In
this heterogenous population,
the only significant differences
were lower intraoperative
blood loss, less transfusions
required, shorter hospital stay,
lower number of complications,
and earlier start with oral feed-
ing, all in favour of the laparo-
scopically performed proce-
dures. Because of a conversion
rate of 15%, the investigators
performed an intention-to-treat
analysis with similar results. In
conclusion, in patients with-
out a history of previous liver
surgery and tumors in laparas-
copically accessible segments,
distant to major vessels, and
resectable by removal of two
or less segments without leav-
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Liver Surgery

Fig. 6: Hand-assisted liver surgery,
here: radiofrequency ablation. The
positioning of the trocars is ex-
plained.

ing residual tumorous tissue, a
laparoscopic resection seems
to be advantageous in compari-
son to open surgery. Regret-
tably, the number of patients
meeting all requirements might
be small so far, but with in-
creasing expertise and growing
experience, laparoscopy will
find its place in liver surgery in
the nearer future.
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Fig. 7: Intraoperative view of lapa-
roscopic resection of the left lateral
part of the liver with the use of a
stapling device for parenchymal dis-
section.
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Introduction

Although deformities of the
masticatory apparatus and
face are relatively rare, physi-
cians working in this area play
an important role in advising
patients with these deformities
and with treatment planning.
To do so, they need to be famil-
iar with and able to recognize
relevant syndromes — it is not
uncommon for apparently
harmless jaw deformities for
example to conceal further
symptoms which considerably
complicate treatment. This
can lead to the cause of the
problem being misdiagnosed,
which may in turn result in
poor treatment outcomes.
Advances in modern surgical
and anesthetic techniques
mean that it is now possible to
treat even severe deformities
satisfactorily.

Because human development
is a dynamic process, it is
self-evident that the bounda-
ries between normal develop-
ment, variants of the norm and
severe pathological deformities
will be somewhat fluid. There
exists a broad spectrum of
‘normal’ variants, for which the
boundary to common types of

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Comprehensive
Management
of Craniofacial
Deformities

mild deformity and on to rare,
extremely pathological presen-
tations is fluid (Fig. 1, 2, 3).

A wide range of agents can im-
pact on normal development.
In addition to developmental
abnormalities resulting from
chromosomal changes, normal
child development can also be
affected by environmental fac-
tors which cause changes to
the intrauterine environment.
Statistically it can be assumed
that, for live births, around
20% of deformities are the re-
sult of gene disorders, 10% of
chromosomal aberrations and
10% of exogenous damage. In
around 60% of cases, it is im-
possible to classify the cause
of a congenital deformity. Dis-
cussions of the causes of such
deformities have focused on
the interplay between genetic
and environmental factors — a
supposition supported by the
spontaneous occurrence of
deformities where there is no
discernible cause (4, 5, 10, 23,
34).

Today, it is generally accepted
that exogenous noxious agents
can affect both healthy em-

bryos and embryos with some
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Kleeblattschadel
Most severe varity

previous genetic damage. Po-
tentially damaging agents are
likely to include high doses of
ionizing radiation, cytostatics,
alcohol, addictive (often illegal)
drugs and various maternal
illnesses. Still open to discus-
sion is whether fetal hypoxia

is also a cause of deformities.
Exogenous noxious agents

are able to trigger pathological
development at both the em-
bryonic and fetal stages. The
earlier these agents exert their
effect on the developing fetus,
the more severe the resulting
deformities. It is rarely possible
to identify the causative agent,
further supporting the idea of a
multi-factor etiology of deformi-
ties.

Classification

Developmental abnormalities

can be the result of one of two

different disorders:

- Genetic disorders are
diseases caused by a per-

Severe Apert Syndrome  Mild Apert Syndrome

manent change in a genetic
element, capable of being
passed down to the fol-
lowing generation. During
development, the genetic
defect results in characteris-
tic somatic deformities.
Deformities, in contrast to
genetic disorders, may oc-
cur either singly or multiply.
These are caused, not by
genetic modifications, but
by intrauterine morphologi-
cal changes to one or more
organ systems or the body
as a whole. Multiple deformi-
ties are described as syn-
dromes, particularly where
characteristic changes occur
in more than one embryonic
developmental field.

The key factor affecting sever-
ity of a deformity is the time at
which the damage occurs. If it
occurs during gametogenesis
(sperm/egg formation) and

involves a permanent change
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Apert Syndrome
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Severe form with severe respiratory
problems

to genetic material, the result
is a genetic disorder. A charac-
teristic feature is that these
chromosomal changes are
present in all of the organism’s
cells (1, 10).

If damage occurs after the egg
and sperm cells have fused,
e.g. at the blastula stage,
severe deformities, such as
conjoined twins, are also possi-
ble. The difference here is that
the deformity affects individual
organs or organ systems — it

is not the case that all somatic
cells have undergone a change.
The time at which damage oc-
curs is therefore a key factor in
how the deformity is manifest.
Consequently, the phrase tera-
tologically critical period, during
which damage must occur in
order to produce clearly clas-
sifiable organ damage, is used
(Fig. 4). Conversely, since each
organ is created at a specific
point in time, it is possible to
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identify the approximate period
of time at which damage has
occurred from the type of
deformity.

A cleft lip, alveolus, and palate,
for example, is known to arise
at around day 40 of pregnancy.
If a noxious agent is present at
this point in time, it may cause
cleft formation. The effect on
organogenesis of deformities
arising in this way may also
give rise to a range of other
disorders, as the development
of various organs dynamically
affects the development of
others. Consequently, damage
to an organ frequently affects
not only the organ which expe-
riences direct damage, but also
the developing organ tissues
which surround it. This abnor-
mal development of surround-
ing tissue can also cause func-
tional disorders, which result in
cumulative development errors

Moderate form with
respiratory problems

in the organ structure. In the
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Most severe form with ~ Severe form without Moderate form
tracheotomy tracheotomy

Fig. 4: Phases of genetic
determination in the development
of deformities

case of cleft lip, alveolus, and
palate, for example, it is known
that the midface and nasal
musculature does not function
properly for the seven months
between cleft formation and
birth. This affects development
of the nose and mid-face, par-
ticularly skeletal development,
which has a major effect on
the appearance of children with
cleft lip, alveolus, and palate at
birth (Fig. 5). For all deformi-
ties, therefore, a distinction
needs to be made between the
actual developmental disorder
and presentation at birth, as
the latter is also influenced by
specific secondary functional
disorders (1, 9).

This has major implications for
treatment. The objective of
treatment is thus not merely to
resolve primary organ dam-
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Mild form

Phases of Genetic Determination in the Development of Deformities

primary deformities
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extremities

age. It is also to restore normal
dynamic interactions with the
tissue surrounding the organ.
To minimize damage as a
result of secondary functional
disorders, it is therefore gener-
ally advantageous to under-
take treatment at the earliest
possible stage. In the case of
deformities, therefore, the fre-
quently adopted 'wait and see’

approach is often inappropriate.

secondary deformities
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soft tissue

Fig. 5: Cleft Lip and palate secundary deformity

The objective of treatment

is functional surgery which
resolves the primary deformity
as effectively as possible and
normalizes secondary function-
al changes at an early stage,
allowing, for example, harmoni-
ous growth of the facial region.

Disorders of the Base of the
Embryonic Skull

The base of the embry-

onic skull develops from the
notochord in weeks 5 - 6 of
pregnancy. Developmental
disorders arising at this early
stage result in deformities with
classifications including acro-
cephalosyndactyly (e.g. Apert
syndrome), cranio-orbito-facial
dysostosis (Crouzon syn-
drome) or maxillonasal dys-
plasia (Binder’s syndrome), to
name but a few. The etiology
of many of these disorders
involves a missense mutation
in the FGFR2 gene. This has
an autosomal dominant pat-

tern of inheritance, but occurs
almost exclusively as a de novo
mutation. Apert syndrome

is the only syndrome in this
group in which there is a direct
correlation between genotype
and phenotype. An exception
is Saethre-Chotzen syndrome,
which is the result of changes
on chromosome 7 (TWIST)
and so is not a member of the
group of FGFR mutation de-
formities (5, 9, 20, 21, 22, 35).

Symptoms

Damage to the mesenchymal
primordial cranium and the
chondrocranium results in inad-
equate growth of the chondro-
cranium ventrally, leading to a
cranium which is shortened in
the anterior-posterior and wid-
ened in the transverse direc-
tion (brachy-turricephaly). This
results in dysmorphia of the
facial skeleton, involving hyper-
telorism, a wide nasal root, flat

orbits, and exophthalmos.

skeleton
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Craniofacial Deformities

Fig. 6: Apert Syndrome

The maxilla is severely short-
ened in the vertical and sagittal
planes, resulting in extreme
maxillary retrognathism and
consequently marked pseudo-
prognathism and an open bite.
The cranial disorders are also
associated with soft tissue or
bony syndactyly of the hands
and feet. Intraorally, 75% of
patients have a cleft soft pal-
ate and the altered makxillary
morphology results in severely
delayed and in some cases
ectopic eruption and severe
dental crowding (22). The ex-
tent of these deformities varies
from extreme dysmorphia to
significantly milder forms (Fig.
6).

Treatment

Treatment for these severe
craniofacial deformities is
divided into two major compo-
nents:

1. Early release of cranial
pressure
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One treatment, which takes
into account etiological fac-
tors, is the osteoclastic surgical
procedure described by Powi-
ertowski (1974). This must be
performed before the child is
six months old, as it may other-
wise not be possible to recon-
struct a complete new cranial
vault. This procedure produces
the best results in terms of
normalization of cranial vault
growth. It involves removing

all of the bones between the
coronal and sphenofrontal
sutures (Fig. 7, 8). As well as
allowing normal brain growth,
this also significantly improves
the configuration of the neu-
rocranium and facial skeleton.
The advantage of this operation
is that the intrinsic functional
dynamism of the structures in-
volved allows the development
of a completely new cranial
vault (11, 12, 13, 27).

If the child is already older than
one year, however, this type of
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Fig. 7: Osteoclastic procedure according to Powiertowsky (1974)

procedure is no longer pos-
sible. The preferred treatment
in this case is fronto-orbital
advancement (Fig. 9).

This can be performed either in
the form of displacement and
fixation using titanium or ab-
sorbable plates or by means of
distraction osteogenesis (12).

From around seven years of
age, a further fronto-orbital
advancement procedure can
be performed in conjunction
with a Le Fort lll osteotomy

if required. An early age is
preferred in particular where
the patient experiences major
breathing problems as a result
of midface hypoplasia and
midface regression. Distrac-
tion osteogenesis has proven
to be an effective treatment

for advancing the midface as a
whole (Fig. 10). This allows op-
eration time to be significantly
reduced and the procedures
require far less preparation and
exposure of different tissues.
In view of patient age and
likely intra-operative blood loss,
these factors represent a major
improvement over previously
existing treatments. In addi-
tion, it involves a gradual and
highly controllable displace-
ment of the bony structures,
which results in simultaneous
adaptation of the soft tissues.
Finally, the result can be stabi-
lized with orthodontic support
using a Delaire mask (Fig. 11).

At this age, the high degree of
patient compliance required for
this procedure is not usually a
problem (7, 12, 13).
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Age of 6 years: normal growth of skull, signs of craniostosis in
X-ray

Fig. 8: Osteoclastic procedure according to Powiertowsky (1974)

Craniosynostosis

Disorders in the sutural region
of the cranial vault during skull
development give rise to
craniosynostosis (Fig. 12).
These involve characteristic
changes to the base of the
skull, cranial vault and cranial
base angle. This leads to re-
gression and hypoplasia of the
midface with a skeletal open
bite.

The changes to the facial skel-
eton in the presence of cranial
suture closures have been
reproduced in animal models.
Effecting adhesion of the sagit-
tal suture in rabbits caused the
development of an elongated
skull. Skull elongation was
caused by increased viscero-
cranial and reduced neurocra-
nial growth. The fastest growth

occurred at the sutures in the
viscerocranium (7, 12, 13, 30,
34).

Our preferred treatment
consists again of the osteo-
clastic procedure described by
Powiertowski (Fig. 7,8). This
procedure is able to offset
abnormal skull development
entirely. Following removal of
the entire anterior part of the
cranial vault when the child

is six months old or younger,
skull and facial growth re-
turns to normal, as has been
demonstrated by long-term
cephalometric investigations
(11,12,13). As well as brain
development disorders, failure
to treat craniosynostosis also
leads to significant abnormali-
ties in midface development,
most frequently presenting as

Before operation
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1979
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severe, Angle class Il dys-
gnathia, which then requires
complex surgical intervention.
The functional orthodontic
measures frequently employed
are in these cases doomed to
failure.

Cleft Lip, Alveolus, and
Palate

Anyone who has treated cleft
lip, alveolus, and palate knows
the problems associated with
skeletal growth deficiency that
occur during treatment (Fig.
13). There have been numer-
ous attempts to identify the
source of these problems so as
to improve treatment.

It has been assumed that
growth deficit results from

the deformity that causes the
skeletal changes. Deficient jaw
growth in patients with cleft
lip, alveolus, and palate is often
regarded as a genetic disorder.
A host of treatments such as
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complicated surgical tech-
nigues in conjunction with ex-
tensive orthodontic treatment
were designed to improve the
results in patients with cleft
lip, alveolus, and palate, many
of which eventually had to un-
dergo osteotomy to correct the
skeletal harmony after growth
had stopped (2, 8, 24).

The first doubts about this
inevitable development were
expressed by Schilli (32) who
was the first to point out that
reconstruction of the or-
bicularis oris muscle could be
important in the development
of the facial skeleton. Despite
initially good surgical results,
as growth continued it quickly
became apparent that recon-
struction of the orbicularis oris
muscle alone was not able to
achieve symmetrical growth of
the bony skeleton.

Delaire (3, 5) recognized that to
attain normal skeletal growth
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Fig. 10: Morbus Crouzon, Midface distraction

of the midface in cases of cleft
lip, alveolus, and palate, it was
not sufficient to only recon-
struct the perioral muscles but
also the perinasal and midfacial
muscles. It finally became
evident that the underdevelop-
ment of the midface in patients
with cleft lip, alveolus, and
palate was the result not of
genetic factors, but mainly of
malfunction.

The skull can develop normally
only if there is coordinated
interplay between all the struc-
tures involved. Of particular
importance is the undisturbed
interplay between primary and
secondary growth centers. The
functional connection between
primary and secondary growth
centers is produced by the
mimic muscles. This opens

up therapeutic possibilities in
that growth at the sutures can
be influenced by functional

dentofacial orthopedic appli-
ances or, in cleft lip, alveolus,
and palate, by muscle-recon-
structing “functional” surgical
procedures (14, 16, 25, 26, 33).

If the formation of a cleft lip,
alveolus, and palate keeps

the muscle ring from closing,
the anatomical connection
between primary and second-
ary growth centers is lost and
the midface can no longer
develop normally. The logical
consequence of these delibera-
tions is to concentrate not on
complicated surgical tech-
niques which consider exclu-
sively cosmetic aspects, but on
reconstructing the muscle-per-
iosteum apparatus of the face,
as the latter is the only way to
ensure normal growth (17, 33).
Comparing the patients at 16.5
years, it also becomes obvi-
ous that the overall midfacial
growth is significantly better
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Fig. 11: Apert Syndrome, Midface distraction, Delaire mask

in patients who had muscular
reconstruction than in those
who were subjected to con-
ventional surgery. For patients
with complete muscular
reconstruction, for instance, no
orthognathic surgery was nec-
essary. Another reason might
be that functional disturbances
are significantly reduced after
muscular reconstruction (15,
17,18).

We think it is the careful recon-
struction of the perioral and pe-
rinasal muscles combined with
the restoration of the muscle-
periosteum apparatus and the
restoration of palatal muscles
that leads to the union of
primary and secondary growth
centers and that is responsible
for the better skeletal growth.
An additional advantage is that
the restoration of the functional
units reduces the scar forma-
tion in the lip area that is so
often seen. This in turn allows
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the maxilla to better exercise
its physiological forward rota-
tion during growth. (Fig.14) If
not all functional units in pa-
tients with cleft lip and palate
are carefully restored during
primary surgery, severe scar
formation in the anterior part of
the face will hinder the normal
development of the face. This
means that the first lip opera-
tion will decide the fate of the
cleft patient and if this opera-
tion is inadequate, orthopedic
treatment will not be able to
improve skeletal growth. In this
respect we agree with Ross
(28) who compared different
treatments and came to the
same conclusion.

The goal of our surgical meas-
ures must therefore be the
timely reconstruction of the
functional units interrupted by
the cleft formation to encour-
age normal development as
early as possible.
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Fig. 12

If this functional procedure was
not performed during primary
surgery, a secondary correction
must to be performed as early
as possible to obtain some
influence on skeletal growth or
at least an esthetic ameliora-
tion (17, 18) (Fig. 15,16).
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Maxillary and Mandibular
Deformities

The occurrence of abnormali-
ties of growth in the area of
the facial sutures leads to max-
illary and/or mandibular mal-
positions and developmental

abnormalities. These develop-
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Assumed Causes of Cleft Deformities:
e genetically pre-determined 6 months
¢ inadequate growth potential
e postoperative scarring
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Fig. 13: Assumed causes of cleft deformities BLEEA Y ola gl La el Gl Y1V Y <
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after complete revision of cleft, lip, palate and nose
Fig. 15: Corrective surgery after unilateral CLP olall golal Lazlly eliall 3Lal say Laa MYl Lal,all:V o <l

2004 after complete revision of cleft-, lip, palate and nose
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after

Fig. 17: Maxilla and mandibula deformity, Combined orthodontic and surgical procedure
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mental abnormalities generally
occur postnatally, however, and
are not therefore as severe as
syndromal deformities arising
in utero. They are generally
caused by adverse oral habits,
such as tongue thrust, thumb-
sucking, impaired nose breath-
ing, lip dyskinesias, etc. (21,
29).

Treatment consists of com-
bined specialized orthodontic/
surgical treatment. Orthodontic
techniques are first used to
shape the superior and inferior
dental arches and to ensure
that the teeth have proper

axial alignment on the apical
base. This is followed by surgi-
cal displacement by means

of maxillary and mandibular
osteotomies, for which a range
of surgical procedures are avail-
able (Table 1). The appropriate

surgical technique should be
selected individually on the
basis of models and lateral
cephalometric imaging, and a
surgical splint then manufac-
tured. The surgeon needs to be
familiar with the full range of
possible surgical procedures.
After the operation, functional
follow-up treatment is per-
formed using intermaxillary
elastic bands and an appropri-
ate surgical splint over a period
of about 4 weeks. This is then
followed by fine adjustment

of the teeth using orthodontic
techniques and a subsequent
retention phase.

An interdisciplinary approach of
this type allows very good re-
sults to be achieved with these
developmental maxillary and
mandibular abnormalities, even
where they are of syndromal
origin (Fig. 18) (31).

Sl elaainly Luslaiayl
Jaaal 5 50 S5 L g 53
liadly sslall il sl
ozl Bulial e wslal
el iy gaelall adll uliall
Jilsy gaball isall sty
slall clall Lualaall o\, sl
O gl sae lia saa Mol
1Al 8,80 510 Lualyall wlilaall
LamnhlHlaal G (N saa)
T pall LA Cn Tual
soally zilaill aels e

sl dacloall olagall Liplall
Splint aaias pleld e

Lyne e 0% oY hall g sy
LSaall Laalyall 3okll pans
Culiall Lo Lalaall aay
Jlarials Ll ol Zallal
Jaly elastic bands & e dday )

Swt.ajl}esjh.“éh.“

daglly ul Il ol gl

J3Y e i ACagll paill e
Lllaall ola gzl oo Galasll
(VA AY) (V1 avo L)

dlilly goladl all olagdi
WA

Isad b obilha¥l &gaa o)
olaghs M as8 ), blall
golall lally Lol elall ps g
saill b sl dlis,

ans 038 saill S Uil aal &ua3
Busai el LgsLs ellal 3aY ol
[ I ol snall ol Jis
a3 Lo Sule ellaly an,ll Jals
it Ll 4 gadll lalall e
uas tongue thrust oLl § yuuy
Y e pediill Cins el
(YA YY) adl il 3 a ¢ g
ialladl e dadlaall callss

Loy il g Laal ol &S it



German  al.Jl
Medical =l
Journal =iy

Craniofacial Deformities

daglly pul I ol gl

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. 18: Hypercondyly, Combined orthodontic and surgical procedure
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Summary

The proper management of
craniofacial deformities re-
quires an in-depth knowledge
of both skull growth processes
and their treatment. The dif-
ferent syndromes need to

be treated at different levels.
There are numerous surgical
procedures, each of which is
appropriate for a correspond-
ing indication. Consequently,
anyone involved in treating
deformities of this kind needs
to be familiar with these surgi-
cal procedures. Such treatment
can only be performed through
interdisciplinary collaboration
between a range of different
disciplines including cranio-
maxillofacial surgery, neuro-
surgery, ENT, orthodontics,
pediatrics, speech therapy, and
orthopedics at an appropriate
center.
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Table 1: Surgical techniques
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More than Skin- — sladl (e JiS|

An Overview of
Comorbidities of Lialaall (51,0
Psoriasis

Summary

Psoriasis vulgaris is one of the
most common skin diseases
in Germany. Its immune-me-
diated inflammatory response
causes a multitude of systemic
comorbidities besides the usu-
ally known skin phenotypes.
The most well-known comor-
bidity is psoriatic arthritis,
which may occur in up to 25%
of all psoriasis patients. Other
important, mostly severity-de-
pendent comorbidities include
arterial hypertension, type I
diabetes and dyslipidaemia,
which lead to metabolic syn-
drome. Moreover, the psychi-
atric comorbidities are often
underestimated. Knowing
about the systemic dimension
of psoriasis is essential for the
attending dermatologist to take
account of the risks associ-
ated with psoriasis, especially
cardiovascular ones, in addition
to treating the cutaneous con-
dition. As a result of systemic
comorbidities, patients affect-
ed by severe psoriasis die, on
average, 4-6 years earlier than
patients without psoriasis.

Introduction
Psoriasis has been known and
documented in the history of

dermatology for more than
2,000 years. However, it was
not until recent years that a
better understanding of basic
pathophysiological mecha-
nisms made it possible to shed
light on the systemic signifi-
cance of psoriasis. Nowadays,
psoriasis vulgaris has a preva-
lence of 2-3% in Germany and
up to 5% in the United States,
making it one of the most
common skin diseases in the
world. Psoriasis can be diag-
nosed as early as childhood in
0.7% of all patients. Most pso-
riasis patients have developed
the condition by the age of 40,
with the gender distribution
being about equal. In terms

of pathophysiology, psoriasis
is a genetically determined,
chronic, immune-mediated
inflammatory systemic disease
that may show cutaneous,
musculoskeletal and also sys-
temic manifestations. These
associated comorbidities are
understood to be additional
diseases that can be diagnosed
separately from the existing
underlying disease.

Comorbidities

Over the past few years,
tremendous progress has been
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Psoriasis vulgaris

*Acute exanthematous

*Chronic permanent

Special forms

*Psoriasis pustulosa generalisata
*Acrodermatitis continua suppurativa
*Psoriatic erythmoderma

*Psoriasis inversa

*Pustulosis palmoplantaris
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Fig. 1: Psoriasis as a systemic disease

made in understanding system-
ic inflammation in psoriasis.

In terms of pathophysiology,
psoriasis patients experience
the release of a multitude of
pro-inflammatory molecules
such as TNF-alpha, IL6 or IL17.

In addition to acting as inflam-
matory mediators in the skin
and forming psoriatic plaques,
these pro-inflammatory
molecules also contribute to
the development of specific
comorbidities. A key role in
this process is attributed to
TNF-alpha, which also has a
significant function as an in-
flammatory mediator in chronic
inflammatory intestinal dis-
eases and rheumatoid arthritis,
which is why these diseases
are referred to as immune-me-
diated inflammatory diseases.
TNF-alpha is also considered a
central inflammatory mediator
and used in the treatment of
other dermatological diseases
such as pyoderma gangraeno-
sum or hidradenitis suppura-

tiva. The extent to which the
genetic component or exclu-
sively systemic inflammation
may be primarily responsible
for the development of psori-
asis-associated comorbidities
remains a subject of debate.

For example, an analysis of
health insurance data by a
study group headed by Prof.
Augustin found that a signifi-
cantly increased incidence of
comorbidities in children suf-
fering from psoriasis can occur
as early as childhood, which
calls into question the develop-
ment of comorbidities in the
sense of a psoriatic march over
years or decades. However,
the knowledge of the relevant
comorbidities is crucial for the
role of the dermatologist as

a gatekeeper and coordinator
in the systemic therapy of pa-
tients affected by from psoria-
sis vulgaris, which nowadays
requires an interdisciplinary
team to adequately address all
facets of the disease.
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Fig. 2: Screening sheet for the
evaluation of comorbidities
(acc. to Wohlrab)

Psoriatic Arthritis

The most well-known comor-
bidity of psoriasis is psoriatic
arthritis (PsA), which occurs

in about 20-25% of all pso-
riasis patients as the disease
progresses. It belongs to a
group of seronegative spon-
dyloarthritides. PsA manifests
itself most commonly around
the age of 40, with gender
distribution being about equal,
as is the case with psoriasis
vulgaris. PsA exhibits a strong
genetic component and was
found in a recent study in
14.3% of direct descendants,
compared to 0.3% in the
general population. In terms of
serology, these patients have
a negative rheumatoid factor
and anti-CCP-AK, in contrast to
rheumatoid arthritis. The most
important genetic markers are
HLA B-27 and HLA-cw6. The
pathogenesis of PsA is still not
fully understood. In addition to
genetic factors, both environ-
mental and immunological
factors play a role, as is the
case with psoriasis vulgaris.
The most significant potential
trigger factors are infections as
well as psychological stress or
traumas. Relevant infections
besides streptococcal infec-
tions also include urinary or
respiratory tract infections. In
most patients, PsA does not
develop until years after the
onset of cutaneous psoriasis
symptoms. In less than 20% of
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all patients, PsA first manifests
itself in the joints. Clinically,
most cases initially show an
oligoarthritis affecting few
joints (<5). The condition can
involve both large joints, such
as the knee or the elbow, and
small joints. In addition to
swelling and pain on pressure
in the joints, major symptoms,
especially at the initial stage,
may also include pain at the
sites where tendons insert into
bone (entheses) as well as ten-
don pain. The condition often
progresses to polyarthritis. It
usually affects joints asym-
metrically, which distinguishes
it from rheumatoid arthritis.
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Moreover, a distinction can

be made between peripheral
and axial skeletal involvement,
with peripheral arthritis being
considerably more common.
Peripheral arthritis typically pro-
duces symptoms in the distal
interphalangeal joints, which
appear to be involved in the
development of nail psoriasis,
given that certain anatomical
structures run from the enthe-
ses to the nail apparatus, form-
ing a kind of anatomical link.
Dactylitis refers to the involve-
ment of all joints of a finger or
toe. Patients suffering from

an inflammation of the enthe-
ses (enthesitis) usually report
pain in the Achilles tendon or
the shoulder area. About 20-
25% of patients exhibit either
isolated or additional involve-
ment of the axial skeleton.
The most commonly involved
joint is the sacroiliac joint. If
vertebral joints are affected,
stiffness and the development
of so-called syndesmophytes
may occur. Clinically, patients
report stiffness and pain, es-
pecially at the beginning of the
day. In up to 5% of patients,
the most severe form of PsA
may cause what is referred to
as psoriatic arthritis mutilans,
which is characterised by joint
destruction and deformations.
Current research indicates that
the presence of the cutaneous
triad of nail psoriasis, scalp
psoriasis and anal rhagades
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increases the probability of
developing PsA. It is possible,
and crucial, to diagnose PsA
within the daily routine of a der-
matological consultation. Sim-
ply asking patients about joint
pain can be a good indicator of
PsA. With the help of validated
questionnaires, the presence
of PsA can then be determined
with a high degree of certainty.
The CASPAR criteria should

be mentioned at this point as

a common screening instru-
ment that can be administered
very quickly. Another screen-
ing instrument is the GEPARD
guestionnaire. Early detection
is essential because irrepara-
ble joint damage may already
occur within the first few years
after the onset of symptoms
in up to 40% of all patients;
this can be reduced or even
prevented by providing early
and adequate treatment. Inter-
disciplinary collaboration with
a rheumatologist is generally
ideal for these patients, since
the detection of disease activ-
ity through clinical examina-
tion, including the detection of
swollen joints, is important in
practice but also requires time
and experience. Machine-aided
clinical diagnostic procedures
can provide a comprehensive
picture of the inflammation
and any joint damage that

may have already occurred. In
addition to conventional X-ray
imaging, which is capable of
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showing primarily the consecu-
tive symptoms of the occurred
inflammation, other available
techniques include joint ultra-
sound, magnetic resonance
imaging, (HRCT) computed
tomography and, for special
indications, scintigraphy.

First investigations are being
conducted in studies attempt-
ing to detect PsA by using
PET/MRI in order to correlate
the morphological changes
with the existing inflammation
within one single examina-
tion. In terms of treatment,

a distinction must be made
between peripheral arthritis
and an involvement of the axial
skeleton. For recommenda-
tions on this subject, see the
latest GRAPPA/EULAR algo-
rithms.

Metabolic Syndrome and
Obesity

The association between pso-
riasis and metabolic syndrome
has been documented for
more than a decade. Metabolic
syndrome is defined as the
presence of 3 out of the fol-
lowing criteria: elevated fasting
blood sugar, increased waist
circumference, low HDL-C,
elevated blood pressure and
elevated triglycerides. The
permanent presence of meta-
bolic syndrome increases the
risk of cardiovascular disease
and mortality. A number of
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epidemiological studies also
found an increased percentage
of obese individuals among
psoriasis patients. Obesity,
defined as a BMI greater than
30 (kg/m2), is a solitary risk
factor for developing psoriasis,
which has also been confirmed
in current research on the
basis of genetic correlations.

In order to assess the existing
obesity, which is also of patho-
physiological significance, it is
helpful to determine the waist
circumference and the hip-to-
waist ratio in addition to the
BMI, since the BMI alone does
not take account of certain
parameters such as muscle
mass. The fact that obesity is
particularly widespread in the
United States may be one of
the reasons why there is an
increased prevalence of pso-
riasis in that country compared
to European data. Overweight
plays a special role in psoriasis
patients. Fat tissue is regarded
in the literature as an immu-
nologically active organ that
produces a number of peptide
hormones. In obese psoriasis
patients, similar pro-inflamma-
tory cytokines such as IL6 and
TNF-alpha are released, which
may interact with each other
and lead to increased systemic
inflammation. Obese psoriasis
patients were found to have an
imbalance in the secretion of
leptin and adiponectin as well
as other peptide hormones,
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which may increase both in-
flammation in the skin and the
probability of developing insulin
resistance. This could explain
why obesity often leads to an
earlier manifestation of pso-
riasis and is more common in
severe cases of the disease, as
well as why the treatment of
obese psoriasis patients is con-
siderably more complicated.
Conversely, it has also been
proved that weight loss has a
positive influence on both the
severity of the disease and es-
tablished treatment regimens.
Obese patients should there-
fore be educated about the
positive effects of weight loss
on cardiovascular morbidity
and mortality, as well as about
the direct correlation with the
severity of the condition on the
skin. By evaluating the data
and medical files of millions of
patients, we have also learned
that psoriasis is an independ-
ent risk factor for almost all
individual aspects of metabolic
syndrome, depending on the
severity. Psoriasis increases
the probability of diabetes mel-
litus, dyslipoproteinaemia, obe-
sity and also arterial hyperten-
sion. The presence of multiple
metabolic syndrome criteria
further increases the probabil-
ity of cardiovascular events.
Severe psoriasis increases the
probability of serious cardio-
vascular events by about 6%
within 10 years.
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Cardiovascular Risk and
Mortality

Several studies found that the
life expectancy of psoriasis
patients is reduced by 4 to 7
years compared to the gen-
eral population. This increased
mortality is largely due to the
above-described cardiovas-
cular risk posed by systemic
inflammation and the increased
association between psoriasis
and metabolic syndrome. In
addition to the cardiovascular
risk associated with metabolic
syndrome, there are an in-
creased number of nicotine ad-
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dicts among psoriasis patients.
While being a known trigger,
nicotine is also an independent
risk factor for the development
of cardiovascular disease.
Smoking is a risk factor for
both the first manifestation and
persistence of psoriasis. These
two risks appear to increase

in combination with complex
systemic inflammation. This
indicates an increased prob-
ability of cardiovascular disease
in psoriasis patients, including
not only atherosclerosis but
also myocardial infarction and
stroke. Particularly in young
psoriasis patients, the risk of
suffering a myocardial infarc-
tion is up to ten times higher
than in people without psoria-
sis. Although the overall risk
remains increased in these pa-
tients, it becomes somewhat
more moderate with increas-
ing age. A Taiwanese study
has shown that an increased
incidence of myocardial infarc-
tions was particularly common
in the first year after the onset
of psoriasis, with the excep-
tion of patients who received

a systemic therapy. Another
recent study from Denmark
found an association between
psoriasis and an increased
probability of atrial fibrillation
and stroke. This study also
suggested that patients under
the age of b0 were particularly
at risk. In terms of pathophysi-
ology, systemic inflammation

may pose increased cardio-
vascular risk in the presence
of psoriasis. There is a large
number of shared characteris-
tics in the morphology and the
involvement of immunological
cells in the development and
progression of atherosclerosis
and psoriasis. This is based on
an imbalance between inflam-
matory and anti-inflammatory
cells, such as regulatory T
cells. Similar correlations have
been observed in rheumatoid
arthritis, another chronic inflam-
matory systemic disease. It is
notable that a large number of
psoriasis patients are affected
by obesity, which fuels inflam-
mation and eventually leads
to endothelial dysfunction and
atherosclerosis in addition to
insulin-resistance. Rheuma-
tology and first studies on
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psoriasis have shown that anti-
inflammatory systemic therapy
can reduce the probability

of cardiovascular disease. In
2007, a study group headed by
Gelfand found that severe pso-
riasis reduces life expectancy
by 3.5 to 4.5 years. A current
UK study has now compared
the causes of death in patients
with severe psoriasis and those
without psoriasis. The findings
indicated that patients with
severe psoriasis died 5 (male)
to 7 (female) years earlier than
patients without psoriasis. The
most common cause of death
in this study was cardiovascu-
lar disease. However, other,
previously undescribed mortal-
ity risks, such as infections
and kidney disease, were also
found. It is therefore essential
to strive for interdisciplinary
collaboration, at least with col-
leagues in internal medicine, to
ensure complete and continu-
ous monitoring of risk factors
and comorbidities in psoriasis
patients.

Psychiatric Disorders
Psychiatric disorders are a
commonly underestimated and
underrepresented field in the
diagnosis and treatment of pso-
riasis. There are also consider-
ably fewer systematic studies
on this subject in the literature,
compared to organic comor-
bidities. According to current
guidelines, the Dermatology
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Life Quality Index (DLQI) is an
indicator to determine whether
to start psoriasis treatment,
and should be administered

on a regular basis. However,
the DLQI is not a measure to
detect or screen for psychiat-
ric disorders. The correlation
between smoking and psoria-
sis has already been described.
Nicotine is a trigger for inflam-
mation in psoriasis and also

a particularly common cause
of addiction among both male
and female psoriasis patients.
The association between
increased alcohol consumption
and psoriasis is a more com-
plicated field because many
studies used retrospective data
with variables that were often
not validated. While there are
a number of conflicting stud-
ies on this subject, one study
from Kiel produced conclusive
evidence of increased alcohol
consumption in hospitalised
patients affected by severe
psoriasis. Alcohol also affects
the immune response and
stimulates in-vitro keratinocyte
proliferation. In contrast to
acute alcohol consumption,
chronic alcohol consumption
additionally leads to an in-
creased cellular inflammatory
response. Moreover, regular
alcohol consumption increases
the probability of developing
anxiety disorders and depres-
sion and may become a vicious
circle for psoriasis patients.

Lalall (31,



Dermatology

It is important for healthcare
professionals to be aware of
alcohol use or abuse among
their patients, given its signifi-
cance in treatment decisions
(e.g. MTX) as well as its impact
on patient compliance. A
recent meta-analysis evaluated
all available studies conducted
between 2005 and 2010 on the
subject of psoriasis and psy-
chiatric disorders. The authors
found an increased probabil-

ity of depression and anxiety
disorders in psoriasis patients.
However, the extent of the
affected body-surface area is
not directly associated with

the severity of the psychiatric
disorder. Even patients with
mild psoriasis may suffer from
severe depression. The data
on the presence of depression
varies significantly (10-62%)
and is markedly higher than
with other skin diseases. In
terms of pathophysiology, the
correlation between depression
and psoriasis is also considered
in relation to the presence of
the same pro-inflammatory
cytokines, such as TNF-alpha,
IL6 and also interferon gamma,
which are of significance for
both diseases. The use of
antidepressants is considerably
more common among people
with psoriasis than among
those without psoriasis. Up

to 5% of all patients affected
by moderate to severe psoria-
sis use antidepressants on a
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regular basis. Some psoriasis
patients appear to be affected
in their ability to perceive and
cope with stress, exhibiting
alternating psychophysiologi-
cal coping mechanisms and
being more susceptible to
recurring stressful situations.
Non-pharmacological stress
reduction can improve this
condition. Besides these com-
mon psychiatric comorbidities,
psoriasis patients were also
found to be at increased risk
of developing erectile dysfunc-
tion and suicidal thoughts.

The extent to which character
structure and personality or
neuroimmunological processes
are responsible for the occur-
rence of psychiatric morbidities
is currently a subject of debate.
Considering the pathophysi-
ological correlations known to
date, it would be interesting

to know if systemic therapies,
especially TNF-alpha block-
ers, could also have an effect
on concomitant psychiatric
comorbidities such as depres-
sion. In the aggregate, many
studies have shown that a
reduction in the severity of the
cutaneous condition also led to
an improvement of psychiatric
comorbidities.

Concomitant Medication
Partly because of the above-
described comorbidities, the
majority of patients suffer-
ing from severe psoriasis are
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already taking other medication
when visiting a dermatologist
for the first time. Every third
patient affected by moderate to
severe psoriasis is taking more
than 3 medicines in addition

to the psoriasis medication. A
number of these medicines
have to be considered potential
triggers of psoriasis. The most
well-known among them are
beta blockers, lithium and hy-
droxychloroquine. The debate
about the trigger potential of
ACE inhibitors is still ongoing.
Further medicines that are
assumed to trigger psoriasis
include interferon, tetracy-
clines and some NSARs. Since
TNF-alpha blockers have been
widely used in dermatology,
rheumatology and gastroenter-
ology, it is known that TNF-
alpha blockers themselves can
induce psoriasis in terms of a
paradoxical skin response. This
manifests itself in particular

by pustules on the hands and/
or feet. Both the trigger action
of certain medicines and the
risk of drug interactions are of
particular relevance to pso-
riasis patients. As described
above, the risks of concomitant
medication increase along with
the risk of comorbidities. The
most important medicines in
the treatment of psoriasis are
cyclosporine and methotrexate.
Due to the fact that psoriasis
patients are at increased risk
of cardiovascular disease and
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mortality anyway, the use of
retinoid (lipometabolism) and
cyclosporine (arterial hyperten-
sion) should be carefully con-
sidered. Both medicines are
associated with a great number
of relevant interactions, which
should be taken into account
when initiating the treatment
of patients who are taking a
great number of concomitant
medicines.

Further Comorbidities

Due to their similar pathophysi-
ological conditions, patients
suffering from psoriasis vul-
garis are subject to increased
risk of developing further
chronic inflammatory diseases
(CID). Epidemiological studies
have demonstrated that pso-
riasis patients are at increased
risk of developing both chronic
inflammatory intestinal dis-
eases and rheumatoid arthritis
(RA). Uveitis is an inflammatory
disease of the eyes, which oc-
curs frequently in both patients
affected by psoriatic arthritis
and psoriasis patients. Further
complications that affect the
eyes may be sicca symptoms
and corneal erosions. The oc-
currence of tumour diseases

Lalall (31,




German  al.Jl
Medical .l
Journal =iy

Dermatology

ENDOTHELIAL
DYSFUNCTION:
plethysmography

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Lalall 31,y

INSULIN RESISTANCE:
HOMA

CARDIOVASCULAR
RISK FACTORS:
BMI, SMOKING

SEVERITY OF DISEASE:
PASI, BSA, DLQI

Fig. 3: Comprehensive psoriasis management concept

(acct. to Boehncke)

in psoriasis patients has been
a major issue in recent years.
The data found in the literature
on this is still very heterogene-
ous. Due to the concomitant
systemic inflammation, is
possible that psoriasis itself,
just like RA and CIDs, involves
a slightly increased risk of
tumour development. What is
certain is the development of
basal-cell carcinomas and squa-
mous epithelium carcinoma

as a result of cumulative UV
exposure. The significance of
the entire systemic therapy for
tumour development is highly
complex, since various fac-
tors such as UV exposure and
various immune suppressants
sometimes accumulate over
decades.

Significance for the Practice
In the aggregate, psoriasis in
2013 is known as a complex
systemic disease with a wide
range of different comorbidi-

ties. Special attention should
be paid to the cardiovascular
risk in patients suffering from
moderate to severe psoriasis.
The treatment of comorbidi-
ties requires comprehensive
knowledge of the relevant
comorbidities. As propagated
by Boehncke, amongst others,
we, as dermatological coordi-
nators of this disease, addition-
ally need a well-networked and
well-informed interdisciplinary
team consisting of internists,
cardiologists, rheumatologists,
psychiatrists and ophthalmolo-
gists. The attending colleagues
should be informed of both
medicines that can trigger the
development of psoriasis and
the examinations required for
monitoring. Unfortunately, this
is not always the case, as dem-
onstrated by a study from the
USA, where a total of 1,200
dermatologists and cardiolo-
gists were interviewed, out of
which 251 replied. Only 27%
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of the interviewees knew the
correlation between psoriasis
and diabetes mellitus, and
merely 45% were aware of the
association between psoriasis
and cardiovascular risk. To
monitor the comorbidities,
Psonet Hamburg has devel-
oped a screening sheet sum-
marising the most important
examinations in dependence
on the severity of comorbidi-
ties, which should be regularly
filled out by patients affected
by moderate to severe psoria-
sis. An ECG to exclude atrial
fibrillation and a urine test to
exclude severe kidney insuf-
ficiency should be conducted in
addition.

In our own discipline, it is
essential that the indications
for initiating systemic therapy
prescribed in the S3 guideline
be consistently implemented,
in addition to considering the
individual risks for the patients
in the therapeutic decision in
terms of both comorbidities
and concomitant medication.
We know from rheumatology
that the initiation of systemic
therapy also positively influenc-
es systemic comorbidities and
improves mortality, in addition
to improving the severity of
the disease. Initial studies on
psoriasis also seem to con-
firm the positive influence of
systemic therapy on cardiovas-
cular morbidity and mortality. A
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study from Frankfurt observed
a significant reduction in
resistin and hsCRP as well as
an increase in adiponectin in 42
patients after initiating system-
ic therapy. A study from the
USA has proved that TNF-alpha
inhibitors reduce cardiovascular
risk.

For the future, it would be de-
sirable that vital local networks
for the treatment of chronic
inflammatory diseases such as
psoriasis gain in both medi-
cal and political significance,
so that potential risks can be
recognised and treated on an
interdisciplinary basis at an
early stage.

Ass.Prof. Dr. Andreas Kérber (MD)

Clinic and Outpatient Clinic for
Dermatology, Venereology and
Allergology

Essen-Duisburg University Hospital
Andreas.Koerber@uk-essen.de
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Maxillofacial Surgery

Introduction

The term cleft lip and palate
refers to congenital deformi-
ties of the orofacial region that
not only compromise the facial
aesthetics but also provoke
various functional deficiencies
dealing mainly with speech and
hearing. The incidence of cleft
lip and palate is nowadays ap-
proximately 1:500 living births
in Europe (8, 19). Such a de-
formity potentially includes the
lip alone (cleft lip), the lip and
the alveolar bone of the makxilla
(cleft of the lip and alveolus),
the palate alone (cleft palate)
or all the above-mentioned
anatomical elements (cleft of
lip, alveolus and palate). An
isolated palatal cleft may affect
only the soft or the hard palate
or both, whereas a cleft lip and
palate (cleft of the lip, alveolus
and palate) occurs either unilat-
erally or bilaterally.

The unilateral or bilateral cleft
lip and palate constitutes the
most common form corre-
sponding to approximately
50% of the cleft cases, fol-
lowed by isolated clefts of the
palate (approximately 30%) and
clefts of the lip with or without
alveolar cleft (approximately
20%)(20).
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Interdisciplinary
Treatment of

There are two critical periods
for the occurrence of a cleft
from an embryological point of
view. The first one corresponds
to the bth-7th week of em-
bryogenesis and is related to
the formation of the naso-labial
region. The second one cor-
responds to the 6th-8th week
and is related to the formation
of the palate. In detail, during
the end of the 4th week of em-
bryogenesis, five prominences
appear around the primitive oral
cavity (stomatodeum). These
anatomical structures include
the frontonasal prominence,
the two maxillary prominences
and the two mandibular promi-
nences (18). Furthermore,
additional prominences are be-
ing formed at the naso-frontal
region during the developmen-
tal process of the face (lateral
and medial nasal prominences).
Any deviation at the genetically
well-defined pattern of fusion
of those structures may lead
to the occurrence of a cleft in
the naso-labial region. A cleft
palate is genetically related to
a disturbance in the fusion of
the so-called primary palate - a
structure that is formed by

the fusion of the medial nasal
prominences with the maxil-
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Maxillofacial Surgery

Fig. 1a: Intraoperative picture of an
infant with a unilateral cleft lip

and palate. The impairment of the
anatomy of the lip, alveolus and nose
is clearly demonstrated.

Fig. 1b, c: The appearance of the lip
and the nose in the 5th year of life
(4,5 years after the lip repair).

lary ones during the sixth week
of embryogenesis - with the
secondary palate. The whole
process is coordinated through
various growth factors and is
completed at the 8th week of
embryogenesis (3,6,16).

Various risk factors participate
in the pathogenesis of orofacial
clefts and they can be broadly
divided in inheritance, exogenic
and endogenic factors. The
family history is considered to
be one of the important factors
associated with the occurence
of an orofacial cleft. Endogenic
factors deal with disorders at
the level of genes, whereas
exogenic factors correspond to
effects of maternal or enviro-
mental variables on the devel-
oping embryon, e.g. smoking,
alcohol and drug consumption
(15).

The goal of the contemporary
treatment of cleft patients is an
effective aesthetical and func-
tional rehabilitation, so that the
individuals can be well integrat-
ed in a normal social life and fu-
ture professional activity. Such
a therapeutic management

is being inducted in special
centers under the contribution
of health professionals repre-

German  al.Jl
Medical ..
Journal =i,y

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

clillg aagll dala

taul g alaall Jals 8, 5m :a ) JSaMI
Uy wuady cilall wa g dak 3LakS)
el LAkl 5 g 8l Chas sl
¥,

Tll 3 ¥y Tall elis iC DY JSaI
Cro Liw 0—¢ way) yardl fpe Buuslall
(!

e LY Lpaalall s a3l
s g st elall Lyaealidl ul g3l
& Ly Jaall Gualadl ¢ ga¥l
ISy Lalaadl S 33 (5 5381 elial
al3 g Suaais lgal Jolsal Bulite
N ¥) daall Gelill ¢ g 3
W\

Soanie 55k Jalse o L3
aall BLazsY Lual,e Y LY 3
oy ISy s 5 (S g
Jelses daasla Jolse M L3155
Ll Ll a3 lals
Lol 5, 5baall ol ge aal aal

aa ol 3LaRSI & gan pe 831534l
e Jolass lalall ol gally adll
Sl gsius e ol sl
exogenic .daa,lall Jol gall Laiy,
aully ol sl s ea3 factors
oiall sk3 e Bk Jolse ol
alastaly (JpasIl ol Yia
(Vo) Lysu¥

el dallaadll e gl
Laliead dallae oo 3Lzl
by Jaals sule) 5 Ulas
Loaladl oYl (e ULy
Lee Lot panals Sy a5 of
Ll 5 T LEtaall LR oS
& Al a3 o Mall sl e



THE KEY EVENT FOR HEALTHCARE SPECIALISTS

1IVITF™ MEDICAL FORUM E:

MEDICINE INNOVATIONS — THE NATION'S HEALTH

October 14-16, 2014 7 txre, o UKRAINE, KYIV

Supported by: Organizers: Co-organizers:

* The Cabinet of Ministers of Ukraine £ — . e o e = — A
* The Verkhovna Rada Committee on Healthcare @ !-j_g} ) @' Q 2@ & 3 Q L * ‘ @ ® L
* Ministry of Healthcare of Ukraine -

» State Administration of Ukraine on Medicinal Products ‘General TOSHIBA Social Q_ International TORKEL FAIR 2 m a
Partner: Leading Innovation 3> Partner: P T Partners: P orcanzanon Ui w———

Deeka  @saote MER) (3 .« YkrbiO (7D ALT= OOEOMEeo Juep AKCTERT [yamss QD).

MEDRadiology S
MED b 4
MEDTedh »

MEDSeludons ‘
MEDRERABRPhysi0 |

MEDCleenTedn N = Do ~
MEDIhovedaisss Bl O~ WA\ ¥ _F

MEPDDemE MEDICAEXPO | PHARMAEXPO

INTERNATIONAL | INTERNATIONAL
FIEDESthetics HEALTHCARE EXHIBITION | PHARMACEUTICAL EXHIBITION

Scientific-practical program

(\' «Introduction of medical science advances into healthcare practice in Ukraine»

50 | scientific-practical events ! | certificates are provided

600 | ukrainian and international practical master-classes, schools,
speakers consultations

visitors — specialists of full range of equipment, technique
16 000 | healthcare industry tools for medicine ’

400 | participants from 20 world famous brands/
countries new trademarks

Healthcare Related event
T:]ralﬁ Il INTERNATIONAL EXHIBITION OF MEDICAL TOURISM,
Mdaal S Welloows SPA&WELLNESS - HEALTHCARE TRAVEL EXPO

International N e CanBiotech . i Cor
Information Partners: 17X S ] e ‘ s TradettWindi T".‘.E..E'JEE

Medgate ( (PM] J7N curomoNiTor - Nedical Device' ASIA General General YNIPABIIHHA 3AKNAZLOM

INTERNATIONAL strategic Partner: Information Partner: 0XOPOHW 3[10POB'A
General 1§ Official e M [ . A pMaL )
Internet-Partner: “erDUH[W]NFﬂ Information Partners: 310P0BA M‘D"“HH L HACONMKC (-!.'IE']"H”@) Kyp'ep

BE A PART OF A MAJOR INTERNATIONAL EVENT!

For participation in the Forum: +380 (44) 526-90-25 @ expo@Imt.kiev.ua
For participation in the Congress: +380 (44) 526-92-89 @ marketing@medforum.in.ua

www.medforum.in.ua



Maxillofacial Surgery

German
Medical
Journal

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

é.|§.||3 4 ol Z\Ab;

senting different disciplines.
Taking under consideration the
complexity of the cleft deformi-
ties and the highly demanding
therapy methods in this field,

it can be well understood why
there is a large variety relat-

ing to the treatment concepts
among the various cleft cent-
ers worldwide.

The Interdisciplinary
Treatment Concept

The multidisciplinary center

at the University Hospital of
Erlangen was founded in 1978.
The services of the multidis-
ciplinary center are offered
through the cooperation of
different specialists including
oral and maxillofacial surgeons,
orthodontists, laryngologists,
paedoaudiologists, phoniatrists,
pediatricians, geneticists,
dentists and social workers. On
average 50 new cleft patients
are treated annually. And about
100 primary and secondary
operations on cleft patients are
performed per year.

The treatment of a child with a
cleft starts at the time of birth
and it goes further on, being
completed in some instances
in the adolescence or potential-
ly even later. In case of clefts
involving the palate, immedi-
ately after birth an obturator is
placed at the palate according
to our concept. The obturator is
a special acrylic plate, looking

like a denture, which helps to
obstruct the gap of the palate
and is lodged on the alveolar
process of the makxilla. Its pur-
pose is to facilitate the feeding
of the infant and furthermore
to guide the process of maxil-
lary growth through gradual
modifications of its shape (7).
Thus, a minimization of the
cleft gap is achieved before the
first operation is performed,

so facilitating the cleft clo-
sure. The further treatment
includes chronologically strictly
defined steps forming two
major groups of operations:
the primary and the second-
ary operations (Table 1). The
primary operations include the
lip repair and the palate closure
and aim for a complete con-
struction of correct anatomy in
the cleft area in the first year of
the young patient. The second-
ary operations gather with the
optimization of the occlusion
or of the skeletal profile of the
face, with the improvement of
the speech or facial aesthetics.
Here are included operations
such as secondary osteoplasty,
pharyngoplasty, correction of
scars, secondary correction of
the lips or of the nose, closure
of palatal fistulas, rhinoplasty,
orthognathic surgery and reha-
bilitation with dental implants.

Primary Operations
Critical point of the normal
nasolabial anatomy is the
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muscle envelope of the mimic
muscles - mainly of the orbicu-
laris oris -, which is impaired

in case of a cleft lip (Fig. 1a).
The purpose of the operative
lip repair is to construct the
normal anatomy of the lip and
its substructures (lip ridges,
philtrum, cupid’s bow) com-
bined occasionally with the
correction of the vestibular
sulcus of maxilla, a vestibulo-
plasty, in case of presence of
a cleft of alveolus or/and the
correction of the nasal floor
when the cleft extends to the
nasal floor (Fig. 1b, ¢). That is
achieved through the striping
of the pathological insertions
of the muscles around the cleft
and the tension-free readap-
tion of surgically freed tissues
in multiple layers (dermis,
muscle, oral mucosa). In our
treatment algorithm the lip
repair is performed between 3
and 6 months of life, according
the principles of Delaire (4,5).
Through this approach that is
beyond a simple ‘layer to layer
closure, not only a restoration
of esthetics can be achieved,
but also correct function can
be established, which is highly
critical for the further develop-
ment of the individual (13).
Furthermore this procedure is
meant to be associated with
reduced risk for secondary
operations for the correction
of the lip contour or lip scaring
(14).

In case of a palatal cleft (Fig.
2a), the muscular aponeuro-
sis is absent in the midline,
meaning that the insertions

of the levator veli palatini and
palatopharyngeous are paral-
lel to the axis of the cleft. A
lack of complete closure of the
so-called velopharyngeal valve
due to a palatal cleft leads to
velo-pharyngeal insufficiency
and impairs the speech as
well as the proper typmpanic
ventilation of the cleft patients.
Hence, the goal of the palatal
closure is the adaption of the
misdirected muscular inser-
tions in the midline followed
by a “layer to layer” (nasal
mucosa, muscle, oral mucosa)
and tension free closure of the
palatal cleft (Fig. 2b). Again
the red line of the procedure

is to create correct anatomy,
which is followed by correct
function of speech and swal-
lowing. Concerning the ideal
time for the palate closure,
there is still a debate if the
operation has to be performed
as one stage procedure or as
two stage procedure with a
closure of the soft palate as
soon as possible followed by
the closure of the hard palate
much later. The background of
the two-step procedures is the
following: an early repair of the
palate will facilitate the speech
development, whereas a de-
layed closure is believed not to
negatively influence the growth
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Fig. 2a: Intraoperative picture demon-
strating the palatal cleft

Fig. 2b: Intraoral photograph showing
the outcome at the palatal closure

in the age of 5 years of life (4 years
after the palatal closure). Lingual to
the cleft of the alveolus a hypoplastic
partially impacted dislocated primary
lateral incisor is demonstrated.

of maxilla (11). On the other
hand, the closure of hard palate
at a later stage of development
has shown a negative effect
on speech function hamper-
ing speech development in

the highly vulnerable phase of
language acquisition. Moreover
there is no sufficient evidence
that a delayed concept is
beneficial for the development
of the maxilla (25). Besides,
the impairment of the maxil-
lary growth is easier to be
managed in comparison to the
treatment of a speech disorder.
An additional operation for an
individual with a life eventually
full of medical consultation and
smaller or larger therapeutic
procedures constitutes an addi-
tional source of stress, espe-
cially in the sensitive timeframe
of the childhood. Moreover, the
exposure in general anesthesia
during the early life seems to
be associated with learning
disabilities (24). Subsequently,
the complete palatal closure is
carried out between the 10th
and 11th month of life as one-
step procedure with a closure
of the soft and hard palate in
one operation.

The audiological assessments,
as well as the phoniatrical

controls, possess an important
place in the whole treatment
pattern. The first audiologi-

cal exam is being performed
before the first operation of the
child with the palate involved in
the cleft deformity at the age
of 3 month - and if indicated,
tympanostomy tubes are going
to be placed intraoperatively.
Depending on the findings of
the systematically performed
audiological assessment during
the next years, a removal of
the tubes or a new tube place-
ment may be combined with
the upcoming operations. The
contribution of the logotherapy
plays a key role on the func-
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tional outcome of the surgical
therapy with relation to speech
quality and is incorporated in
the therapy algorithm, when
needed, yet immediately after
the initiation of the speech
function (i.e. on average, at the
second year of life). Among
the various exams and tech-
nigues for the assessment of
the speech function, a new
method, the so-called auto-
matic speech recognition (ASR)
is used (21). The technique is
based on special software for
the evaluation of the grade of
intelligibility and allows for a
fast and objective evaluation
of the speech development of
each single patient. In general,
the progresses of speech func-
tion, the audiological status,

as well as the facio-sceletal
growth patterns and the evolu-
tion of the facial esthetics are
systematically assessed on a
scientific base from the mem-
bers of the multidisciplinary
team in order to continuously
enhance our performance.

Secondary Operations
In general, the scope of sec-

the primary surgical treatment.
These operations are not
mandatory and may only be
performed if necessary based
on an individual assessment of
every patient. These secondary
operations are often very chal-
lenging due to the scar forma-
tion in the pre-operated tissues
(17,23,26), and need careful
consideration of the various
surgical techniques to perfectly
harmonize function, facial
proportion and the patients’
wishes.

At the age of 5-6 years — be-
fore entering the school - a
correction of a bold scar of the
lip or of a nasal deformity may
be performed if necessary to
enhance social integration. In
this stage, the operations con-
cerning the nose are restricted
in the soft tissue (correction

of collumela length or of the
nostril width), whereas ma-
neuvers in the hard tissues of
the nose (bone or cartilage) are
avoided, as they can negatively
influence the skeletal growth
pattern.
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Fig. 3: Aesthetical outcome of the

lip (a) and the nasal area (b) at the
age of 15 years of life. The intraoral
photography (b) demonstrates the
appearance of the palate, as well

as the prosthetic substitution of the
missing primary right lateral incisor.
The sufficient bone volume gained
through the osteoplasty at the region
of the cleft is clearly demonstrated at
the panoramic radiography (c).
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insufficiency), may be indicated
in order to improve the func-
tion of speech. This procedure
will be performed according to
the suggestions of the speech
pathologist in severe cases
where speech training will not
allow for a sufficient speech
development and surgical inter-
vention is necessary. Indepen-
dently from the certain surgical
technique, common concept is
the correction of the impaired
velopharyngeal closure mecha-

Ol V=0 yae i Lachal oS
ol — Tuajuall Jgaa G —
ehya) oKay ol daill A< all Ll
ol 13 LasY) o lagasll - sl
gl 5a3as Jal e By pd
oL asallsda 3y paiaall po
& Bopane 058 Y sl
Jsb 7ol g2, sl

w2, sl collumela length

o Yalaill Giass Lagy — nostril
alaadl) CaIU Lyl &l BV 3

nism through a special flap 553 Qi Oy Eaa (‘_o?‘,‘,.usi.n\,i
design in the region of pharynx aball g £ 3ga e Ll
.2) i o ey el e L3V

e ll3) agaldll pnias slilae
velopharyngeal , gas = My
S Jal oy (insufficiency
Llaall i (g ya3 ",)J\S_Il dauds,

Central role in terms of the sec-
ondary procedures plays the
osteoplasty. The osteoplasty is
an operation that involves the
harvesting of autologous bone
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the gap of alveolar process of
the makxilla via the osteoplasty,
facilitates the orthodontic
movements and the eruption
of the teeth around the cleft.
Routinely, bone graft from the
iliac crest is used and the bone
harvesting is being performed
via a small incision over the an-
terior aspect of the spina iliaca.
Alternatively, such an operation
would be performed during
the primary dentition (primary
osteoplasty) in other treatment
protocols (10). The proponents
of this alternative method con-
sider, that such an operation
offers the benefit of preserving
the deciduous teeth so acting
positively for the bone develop-
ment (9). However, the team is
confident that the performance
of the procedure at 8-10 years
of life deals better with the
developing maxilla having less
negative impact on its growth.
In addition, the compliance of
patients in this age improves
the chances of an uncompli-
cated postoperative course
and a normal healing process.
In cases of untreated or not
fully treated cleft patients
presenting after adolescence
for the first time, we have also
performed tertiary osteoplas-

ties at full dentition. However,
a study from Terheyden et al.
(22) showed a benefit of the
secondary osteoplasty versus
the tertiary one concerning the
functional outcome.
Operations for the improve-
ment of the skeletal profile of
the face are strictly performed
after the skeletal growth has
been completed. Here belong
mainly operations such as jaw
osteotomies or chin correc-
tions (orthognathic surgery)
and rhinoplasty. The orthog-
nathic surgery involves oste-
otomies of the facial skeleton
and movements of the bony
segments, so that the skeletal
discrepancy can be corrected,
whereas the contribution of
modern techniques dealing
with distraction osteogenesis
resolves nowadays complex
cases (12). The therapeutic
spectrum of the secondary
rhinoplasty at cleft patients
incorporates, except of the
aesthetics, also the improve-
ment of the function of nasal
airway. Here again functional
and aesthetic needs have to
meet the patients’ wishes and
urge for a highly individualized,
precise and complex planning
of the surgical steps (17).
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Table 1: Treatment concept of the
multidisciplinary cleft center Erlangen

Conclusion

Through the treatment ac-
cording our protocol a primary
aesthetic and functional reha-
bilitation is achieved yet in the
first year of life. This purpose

is according to the spirit of

the complete “construction”
of the anatomy and function,
with purpose to incorporate the
cleft patient in the social life, as
soon as possible. Such a scope
constitutes the basis in the ma-
jority of the cleft centers in Eu-
rope nowadays. The systemati-
cally performed clinical controls
in our cleft center offer the
opportunity for the assessment
of the evolution of aesthetics
and function with the progress
of the growth (Fig. 3a, b, ¢).
This evaluation forms the basis
of the interaction between the
treatment specialists and the
patients and their families and
is essential for a dynamical
treatment planning.

When treating a patient with a
cleft, it is important to keep in
mind that the whole treatment
process is going to be long
lasting and in some instances
highly demanding for the pa-
tient, as well as for the therapy
team. That is why the deep

Treatment concept of the multidisciplinary cleft center Erlangen

Lip repair with or without correction of the
nasal floor Eventually placement of tubes
after tympanostomy

Palatal closure

Minor correction of nasal deformity
(collumela, nostrils) or lip contour. Operations
for the improvement of the speech function
(pharyngoplasty)

8-10 years

In the
adolescence

contact with the individual with
the cleft and its family is a key
element for a regular treatment
path in our hands. Indepen-
dently from the treatment
concept of a contemporary
multidisciplinary team, the ho-
listic rehabilitation of the cleft
patient in terms of aesthetics
and function is the ultimate
scope and is the precondition
for a normal development not
only bodily but also mentally.

Secondary osteoplasty

Orthognathic surgery, rhinoplasty, miscellaneous
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Ophthalmology

Cataract, the natural opacifica-
tion of the crystalline lens in
the eye, occurs after the age
of 60 years. Patients will start
to experience difficulties, when
reading or have obscured or
blurred vision, affecting their
quality of life. With time, their
visual acuity gradually de-
creases and patients lose their
sight, which may affect their
orientation, possibly leading

to severe accidents. Overall,
cataract formation is the most
common cause of legal blind-
ness in the third world. While
the only treatment of cataract
is surgery, the surgery provides
great outcomes and it is the
most frequently performed sur-
gery in the western world (1).
During cataract surgery, the
cloudy cataract lens is removed
and replaced by an artificial
intraocular lens (I0OL).

Conventional cataract surgery
was invented more than 50
years ago, when Dr. Charles
Kerman learned from his
dentist, that even hard tartar
between teeth can be removed
with ultrasound waves (2).

This observation led to the
initial idea to use this technol-
ogy to break-up the hard cloudy
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Phacoemulsification
or FEMTO-Laser
Cataract Surgery?

A Comprehensive Compari-
son of the Current Available
Surgical Techniques

lens inside the eye and aspirate
its fragments. Modern cataract
surgery of today comprises:

A) entering the globe of the
eye via a sharp fine scalpel
knife (known as paracentesis).
Previously large tunnel inci-
sions (approximately 5-7mm

in length) were made into the
sclera (white of the eye). Su-
tures were frequently required
to ensure a water-tight ad-
equate sealing of the incisions.
B) opening of the lens capsular
bag which contains the cloudy
cataract lens with an addi-
tional needle (capsulorhexis,
where “rhexis” derives from
the Greek suffix meaning “to
tear”) by tearing a round cir-
cular opening at the top of the
capsular bag, C) followed by
the fragmentation of the hard
lens nucleus with an ultrasound
probe (phacoemulsification or
“"PHACQ") and consecutive
aspiration of lens particles until
the opaque lens material has
been completely removed from
the capsular bag. All 3 steps
are conventionally performed
by hand driven instruments,
thus human errors may oc-

cur which possibly may then
require additional maneuvers to
prevent more serious complica-
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Ophthalmology

Fig. 1: VICTUS™ Femtosecond Laser
Platform

tions such as: 1) imprecise or
too short paracentesis which
may leak during or after the
procedure, 2) decentered cap-
sulorhexis may prohibit good
centration of the IOL, 3) manu-
ally created capsulorhexes may
enlarge during the operation or
even rupture from the anterior
to the to the posterior lens
capsule, possibly leading to
vitreous prolapse and consecu-
tive vitrectomy. Around 40% of
anterior capsular tears extend
to the posterior capsule and
20% require further surgery,
emphasising the potential
cascade of issues that may
result from this complication.
The ultrasound waves are used
to fragment the hard lens in
the eye. However the applica-
tion time of the ultrasound
should be limited to some
seconds, so that the adjacent
tissue is not affected by the
applied energy. This may be a
challenge, especially in elderly
eyes with severe, hard lenses
and substantially reduced cell
count on the inner since of the
cornea. 4) Prolonged ultra-
sound time, necessary to frag-
ment these harder lenses, may
induce permanent damage to
the cornea with symptoms of
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corneal swelling and opacifica-
tion, possibly requiring corneal
transplant.

For a long time, scientists have
searched for an alternative
energy source to fragment the
hard lens without damaging
adjacent tissue. Femtosecond
(FEMTO)-laser can prevent
these complications and make
cataract surgery more reliable
(3). Although the incidence of
these events remains very low
in conventional cataract sur-
gery, certain eye conditions like
small eyes, elevated intraocular
pressure or nervous patients
may increase the challenge

of surgery. If all steps are
safely performed, the surgery
is closed by the insertion of a
clear artificial lens, which will
provide clear vision. With over
600.000 cataract surgery cases
performed in Germany per
year, it remains a safe proce-
dure.

With the advent of the FEMTO-
laser system, we may now wit-
ness a large technology jump
into a new technique involving
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the automation of ocular sur-
gery, making the most difficult
steps reliable, reproducible and
extremely accurate (Fig. 1).
Although conventional PHACO
is considered a safe form of
surgery, the new FEMTO-
laser enhances the safety by
improving the performance

of the surgeon and reducing
the chances of human error.
The difference between both
techniques is like drawing a
circle by a human freehand

or drawing an exact round
circle by a computer program.
The FEMTO-laser technology,
which has been success-

fully used for refractive corneal
LASIK-surgery (4) for more
than 10 years, has now been
modified to perform many inte-
gral steps in the latest cataract
technique (Fig. 2). The VICTUS
Platform is a diode-pumped
solid-state laser (DPSL) and
operates in the near infrared
wavelength region at 1028nm
(5, 6). The pulse duration is
290-550 fs and the differ-

ent pulse frequency is 80kHz
for cataract procedures. The
FEMTO-laser performs all cru-
cial cutting steps including all
corneal port incisions, the ante-
rior capsulotomy and assures a
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safe fragmentation of the lens.
Here we describe the main
steps of FEMTO-laser cataract
procedure in greater detail:

Bladeless Approach and High
Precision Laser Technology
out Performs Handheld
Approach

The novel FEMTO-laser
method allows the entire
surgery to be performed
without any sharp instruments
including knives, needles or a
scalpel, by the surgeon’s hand.
The computer-planned and per-
formed FEMTO-laser steps are
extremely precise and a much
better cutting tool than just

a handheld blade or needle.
Thus even anxious patients,
who fear blades and needles in
their eye, will see FEMTO-laser
as a welcome relief:

Once the patient is prepared
for surgery, the patient lies on
the comfortable operating table
and is gently placed under the
FEMTO-laser during the entire
laser procedure. A specially
designed Patient Interface (Pl)
has the natural shape of the
cornea for a soft docking with
the patients’ globe to eliminate
eye movements. The flexible
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Fig. 2: control screen of the Victus

2-piece curved Pl has a sepa-
rate suction ring designed to
fit all eye topographies with-
out distorting the cornea and
allows easy pupil alignment
and tilt adjustment. It attaches
gently the patients’ eye and
maintains the globe in a pain-
less, still position minimising,
subconjunctival haemorrhaging
(Fig. 3).

A live continuous 3-D scan
by optical coherence tech-
nology (OCT) will image the
anterior segment of the eye
with a preciseness greater
1/1000 mm (1 micron) (7-9).
This in-vivo examination, with
an extremely high resolution,
gives the surgeon a precise
image of the exact location

of the cornea and lens on the
computer screen and allows a
proper accurate planning of all
incision ports, capsular opening
and lens fragmentation. Safety
margins are defined to avoid
even unexpected damage of
adjacent tissue structures. On
the press of a button, the laser
painlessly completes all the
pre-planned 3 cataract surgery
steps in less than 40 seconds:
The computer-controlled and
laser-made corneal incisions
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are more precise than manu-
ally made incisions, in terms
of reproducibility, wound
architecture and depth (10).
The corneal incisions induce
fewer traumas and reduce the
corneal astigmatism. These
well-formed incisions achieve
greater stability, a water tight
closure and may therefore lead
to less postoperative leakage
and decreased risk of infec-
tions or hypotony. Additional
astigmatic control incisions
may be placed to reduce a pre-
existing corneal astigmatism if
required.

The man-made opening of

the lens capsulorhexis with a
needle is more or less round-
ish, depending on the skills of
the surgeon and cooperation of
the patient during this critical
moment of the procedure. The
laser-performed capsulotomy
opening is positioned precisely
on the center of the lens, and
is completely round and sym-
metric (11). The high accuracy
and predictability of circularity
and centration of the capsu-
lotomy subsequently allows

a reliable centration of the
new, replacement intraocular
lens (IOL) in the eye. A good
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Fig. 3: Image of Curved Patient Interface and soft
docking for the procedures

centration plays a critical role in
the performance of advanced
IOLs providing quality vision

at near and fast distance. The
importance of a well-centered
and perfectly formed capsulo-
tomy has become even more
critical, with the accelerating
use of both accommodative
and multifocal IOLs with clear
vision in near and far distance.
The performance of these
premium |IOLs can be seriously
hampered by an imperfect or
decentered capsulorhexis. Sur-
geons may manually achieve a
perfect rhexis, but the patients
may inadvertently move,
rendering the rhexis anything
but perfect. Manually made
capsulorhexes of different siz-
ing will lead to variation of the
IOL-position and less uniform-
ity following surgery. This

may lead to tilted lens, which
inevitably leads to higher order
aberrations. However, if the
capsulotomy is always placed
at the exact same place, with
the same size and the same ar-
chitecture every time the final
results will be inevitably more
consistent and better (Table 1).
The next step is the segmenta-
tion pattern (breaking up) of
the hard lens nucleus (Fig. 4).

The faster pulse rates of up to
160 kHz from the FEMTO-laser
with multiple power fragmenta-
tion options for lens hardness
grades of 1 to b applies a
number of pulses to the lens in
a pre-designed pattern allowing
the surgeon to predominantly
remove the segmented lens by
aspiration of smaller fragments
(12). I have found, that I'm able
to reduce the total cumula-

tive phaco energy required to
break up and remove the lens
by about 50 percent when

| switched to FEMTO-laser
surgery. Less energy and
manipulation also places less
stress on the zonules in the
eye or trauma to the capsular
bag. Thus the FEMTO-laser
helps to minimize treatment
time and increases the safety
and efficiency of the cataract
procedure.

Now the treated eye is gently
undocked from the FEMTO-
laser. The patient on the OR
table is shifted under the
microscope, where the laser
incisions are opened by a blunt
spatula. The preformed round
capsulotomy lies freely on the
surface of the lens and can be
simply removed tension-free by
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forceps. The resulting opening
is exactly centered and round
shaped on the surface of the
lens. FEMTO-laser cuts have
already fragmented the hard
nucleus in smaller segments
without any ultrasound energy,
so the temperature will not rise
in the anterior chamber, avoid-
ing any damage to the delicate
endothelial cells of the cornea.
This preparation means that
the cataractous lens is dis-
solved and aspirated through

a 1.6 mm micro incision. Only
the larger remaining lens frag-
ments require a small, limited
amount of PHACO-energy for
removal. When all of the lens
particles are removed and

the capsule is cleaned from
fine remnants on its surface,

a special, supersoft IOL is
introduced through the same
FEMTO-laser micro incision
into the eye. The micro incision
technigue is much smaller than
in a regular PHACO-technique
with a diameter of 2.6 mm. No
sutures are required as the inci-
sions are self-sealing. These
micro incisions are designed

to speed up the recovery of vi-
sion, improve visual outcomes
and further to reduce any
constriction after surgery.
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Discussion

FEMTO-laser makes cataract
surgery more reliable, pre-
cise and repeatable, which
should lead to greater accu-
racy, particularly in challeng-
ing cases (i.e., phacodonesis,
ectopia lentis, pseudoexfolia-
tion cornea guttata and hard
cataracts). We have personally
found all intraocular steps are
more easily performed after
FEMTO-laser, although some
minor adjustments in surgical
technique are necessary. The
FEMTO-laser lens segmenta-
tion creates small aspirable
particles, which consider-
ably reduces and sometimes
eliminates the need for
ultrasound energy completely.
Our personal experience and
modification on the workflow
in our practice, allowed this
technology to be quickly and
efficiently incorporated into our
surgical routine setup, similar
to the previous transition in
refractive LASIK-surgery from
mechanical microkeratomes to
FEMTO-lasers.

The FEMTO-laser technology
can improve visual outcomes
for our patients and the safety
of the procedure (3). FEMTO-
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treated eyes already look very
quiet on the first postoperative
day. When comparing these
patients postoperatively to our
patients operated upon with
the manual technique, one
can immediately notice the
precise, reproducible incisions
and repeatable well-centered
IOLs from eye to eye. We also
believe that the self-seal inci-
sions more reliably reduce the
corneal astigmatism.

Paradigm Shift from PHACO
to FEMTO

In particular, FEMTO-laser
cataract surgery is also inevita-
ble be used for premium lens
implantation. Premium IOLs re-
quire perfect centration behind
a round, capsular opening of
specific diameter for the best
centering of the lens, leading
to better focus and improved
visual results. Conventional
PHACO-cataract surgery only
focuses on the safe removal of
an opaque crystalline lens and
implantation of a clear, replace-
ment IOL to restore distance
vision. PHACO-cataract has

no impact on the pre-existing
astigmatism (cylindrical power)
caused by the abnormal cor-
neal curvature. The potential
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advantages of transitioning to
FEMTO-laser technique are
obvious as the technique also
corrects the pre-existing cylin-
der on a patient’s cornea, using
its astigmatic correction mod-
ule (LRI), thereby resulting in

a more symmetrically corneal
curvature and better visual out-
come. FEMTO-laser cataract
surgery is therefore not only

a safer procedure for visual
rehabilitation, but patients

will experience enhanced and
optimized visual outcome with
the latest available technol-
ogy. The patient is able to take
advantage of state-of-the-art
technology (13).

In addition by using the best
technology for preoperative
measurements and |OL-cal-
culations, we can significantly
improve the predictability in
refractive target. Special cal-
culations and measurements
prior to the surgery allow

the correction of additional
corneal astigmatism or the
insertion of a trifocal lens (14)
which provides clear vision at
distance while driving a car,
near (while reading a book) or
intermediate (while working on
a computer or in the kitchen).

Talyall any oY psall 3 Lolas
axy o pall £V oa L55l8s wic
sloal a3 Gadll s sall ws Xl jall
Tl oSas can Lygus agilalee
A88all 7 ool 1558 a3l o
oAl 550 Lehhal oK Sl
Iy Cpaadl Jats wlaadl o,
sty AT M tue e 538
S a3V w13 7 gall oL
S 4355, U1 a5 380 el
(SEIDse

Sradll M oSl (e JLELYY
Jleniil a3 8l pola Sy
ISy alall da oy 50 g3a0all
iy oY s lwanl p 530 oSe
8 480 aadl Jals slwaal g 5
Sogaall Lazall (als Lol pa s
Ena ool puandl dhdas 3
o iy Hlady a3l 4S5
Sl oluaall 3 5a5 Juiil
Cruan3 g Jedl 5853 053

Ay yaaydl 5,aal

5553 sSLIL sl &alya o
Goslall YT LSV e
dasls sluace ¢ 55 ST
Baaad Lol sale Y caaldl Ao
pae e SLall Lalyal 53l Y,

sadl ale

oYl S dalay iSIasu I
Luaall LK) Laall

8a gl Lwaall phacodonesis
o3& ,issll ectopia lentis
pseudoexfoliation «d.5 8l
(ol oLl

en 0L Lamats B g aaly
Oaall Jals s Al ol glaall
Jlaniuly Jgul maal

o Sl a1l ol siandl
LAl (any Jhaas g5 a0
il Yans Zualyall

M oalstandll Jlantul (sl waly
ol I gosldl puall s 5525
3y Sl ALls 5 i
Talall o33 of ala U<y Gatis
13 gl 35 gl ¥ 3L I
sl B yia JWA oy Lolas
Jasdl sll e Li3dans

o4 g By poll ZuyLall 3
Tllaiy A s palad ol Ll
Gliie Yy Lalyall s b s
A3 Ealya e el JLETOU
el siasdll Nl 5agadlYl

OuaS () o sreaall 4383 (S
Lods Bl yo (sl 0l ilss
Osenll ks g (Y) Lay bl a
Bala Hialsienally dalladll



Ophthalmology

Table 1: Study on Laser Capsulotomy
versus Manual Capsulorhexis

A special simulation test with
temporarily contact lenses by
our specialized optometrists
will help to show the patient
the planned visual correction
in advance, prior to surgery, so
that the patient knows what
vision to expect following
surgery. The size and shape of
the anterior capsular opening
influences the effective lens
position (ELP). A study that
evaluated the effect of capsu-
lorhexis size found that a larger
capsulorhexis (6 mm vs. 4 mm)
resulted in an average anterior
shift of the IOL optic of 0.23
mm or approximately 0.5 D.
This is the reason why sur-
geons individually customize
their IOL-formulas to achieve
more consistent refractive
outcomes. Creating a perfect
capsulotomy that overlaps

the 10L-edge for 360 degrees
produces less deviation in ELP
and has improved the refrac-
tive outcomes of FEMTO-laser
surgery.

There are some limitations like
with any technology: FEMTO-
laser incisions cannot be per-
formed through opaque tissue,
thus lens fragmentation cannot
be accomplished in white cata-
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Study on Laser Capsulotomy versus Manual Capsulorhexis

Diameter @
(mm)

Decentration 95+37 160+90 P<<.001 P<<.001
AR (pm)

note: 1.0 denotes perfect circle

racts or when corneal opacities
are present. The diameter of
the capsulorhexis depends on
the patient’s pupil size, how-
ever a mechanical enlargement
of a small pupil can be suc-
cessfully accomplished with
intraocular expansion devices
(15). This was done without
complications using water-
tight corneal incisions. Other
limitations are the cost of the
equipment and the required
usage charge per treatment,
as most insurance companies
will not cover theseadditional
cost. However, patient accept-
ance of FEMTO-laser technol-
ogy during cataract surgery

is going to drive the demand.
Any emerging technology that
produces more consistent and
safer results will eventually
gain widespread acceptance
and ultimately succeed.

We believe FEMTO-laser
cataract surgery is a game-
changing superior technology
and will ultimately become
the preferred way of perform-
ing cataract surgery. If | would
need cataract surgery today
and had to choose between
manual or laser-assisted
surgery, | would select laser-as-
sisted surgery and we expect
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most other ophthalmologists
would too. Patients want the
best implant and the best laser
possible for stable, excellent
visual acuity (16).

The VICTUS™ FEMTO-laser,
developed through a joint
venture of Bausch + Lomb
and Munich-based Techno-

las Perfect Vision, is the first
and only femtosecond laser
platform that supports both
cataract and refractive proce-
dures providing unparalleled
versatility and leading-edge
technology. Professor Meyer
and Professor Miiller are the
first surgeons in Switzerland to
use the Victus FEMTO-Laser
for cataract surgery. In addition
to the herein described anterior
capsulotomy, lens fragmenta-
tion and arcuate incisions for
FEMTO-laser cataract surgery,
the VICTUS platform can also
create corneal flaps in patients
undergoing LASIK-surgery or
other initial lamellar resections
of the cornea, as well as the
Intracor procedure — an intras-
tromal approach that changes
the corneal curvature while
leaving the epithelium and
Bowman's membrane intact.
Intracor was found to provide

a significant improvement in
uncorrected near vision while
maintaining good distance
vision, with a high level of
patient satisfaction.

Conclusion

Novel FEMTO-laser devices
are truly a very remarkable
advance in cataract surgery.
This laser technology optimizes
all critical steps of surgery e.g.
corneal incision, capsulotomy
and nucleus fragmentation.
The laser-guided procedure cre-
ates accurate and customized
corneal and lenticular incisions,
facilitating the subsequent in-
traocular steps of modern cata-
ract surgery. The FEMTO-laser
makes surgery precise and
reproducible. There is no doubt
that FEMTO-laser is superior to
manual surgery. FEMTO-laser
will be the future perspective
of modern cataract surgery.
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