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Editor's Note

Dear Reader,

Cooperation in the
healthcare sector

In 2011, the Federal Republic
of Germany and the United
Arab Emirates decided to
expand their political coop-
eration in the field of health
management. The correspond-
ing agreement was signed by
the German Federal Minister of
Health and the UAE Minister of
Health, Dr. Hanif Hassan Ali.

The German Federal Minis-

ter of Health referred to the
agreement as an “important
step”: “We are strengthen-
ing the export opportunities of
German health management in
one of the future markets, thus
promoting the creation of new
jobs. At the same time, we are
contributing to the develop-
ment of high-quality healthcare
services in our partner coun-
tries.”

Amongst other things, it was
agreed to enhance the coop-
eration of the two countries in
the field of hospital planning.

These are the official state-

ments that have been made so

far. In the practice, however,
there have been numerous
intensive cooperative relation-
ships for many years.

With its Arabic-English edition,
the German Medical Journal
has also been involved in the
GCC for several years. Dur-

ing this period, it gained wide
acceptance and an excellent
reputation and is fostering
good relationships with Ger-
man first-rate clinics on the one
hand and hospitals, ministries
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as well as health authorities of
the Gulf States on the other.

These relationships and the
special know-how have led

to the establishment of the
Hospital Planning Alliance, a
spin-off of the German Medical
Journal, specialising in in-
novative hospital building. An
association of specialists from
various disciplines, among
others project development,
hospital planning, architecture,
building and management, is
developing sustainable hospital
projects.

2012 is expected to be another
exciting year. Please stay on

good terms with us.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director
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For more information
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MEDEXPO Saudi Arabia

Jeddah, Saudi Arabia.
March 13, 2012.

The Saudi Arabian Ministry of
Health, Jeddah Chamber of
Commerce & Industry, along
with global exhibition organis-
ers dmg :: events with its Saudi
Arabian partners, MICE Arabia,
announce today (Tuesday) their
collaboration in establishing the
largest healthcare exhibition
and forum in the Kingdom.

MEDEXPO Saudi Arabia 2012
is set to offer a dedicated
platform for decision makers to
source the latest advances in
healthcare technology, prod-
ucts and service solutions,
within the convenient and local
setting of the Jeddah Interna-
tional Exhibition Centre from
17-20 June.

The event dovetails with The
Kingdom's vision known as the
Ninth Five-Year Plan, which
will focus on improving the
standard of living, increasing
employment, balancing eco-
nomic and social development
across all sectors, including
healthcare. The significance
of this market to the Kingdom
has been made clear through

German
Medical

il
EPRLN |

Journal =Ly

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

MEDEXPO Saudi Arabia
gets the go ahead from
the Ministry of Health

The Kingdom's largest healthcare
exhibition & forum to take place in June

the estimated investment from
the government to be worth
over US$23.4 Billion. There has
been an increasing demand for
a dedicated show to support
planners in achieving this de-
velopment goal, which will re-
sultin 117 new hospitals, 750
primary health care centers and
400 emergency centers.

With a strong portfolio already
in place in Saudi Arabia, dmg
. events is one of the world’s
leading exhibition organis-
ers, producing market leading
events in the construction,
design, hospitality and educa-
tion sectors.

Event Director, David Wilson,
discussed dmg'’s honour at
having the Ministry of Health's
support. He said: “It has al-
ways been important to us that
we work closely with the Saudi
Arabian Ministry of Health and
Jeddah Chamber of Commerce
& Industry on this strategic
event; MEDEXPO and dmg
shares in their vision and ideals
for the Kingdom'’s healthcare
future and we hope this new
event will provide an excellent
platform from which the sector
can develop.

Advertisement

EDEXPO

Saudi Arabia

17 - 20 June 2012

Jeddah International Exhibition Centre

“We have been working with
the Jeddah Chamber of Com-
merce and MICE Arabia over
the past year on our first Saudi
Arabian collaboration, The Big
5 Saudi exhibition, which was
a huge success. We are now
looking forward to continuing
this partnership and extend-
ing our collaboration to include
the Saudi Arabian Ministry of
Health, the Saudi Food and
Drug Authority and the Council
of Co-operative Health Insur-
ance.”

Leading international medi-

cal companies and healthcare
providers that have expressed
their interest in being part of
this collective vision include;
Dr. Soliman Fakeeh Hospital,
Agfa, Phillips, Amco, Ameri-
can Hospital, Swiss Health,
Leader Healthcare, and Saudi
German Hospital. ABIMO will
lead a Brazilian delegation to
seek business and invest-
ment opportunities available
within the Kingdom. The Trade
Development Authority of
Pakistan have also shown their
strong support for the event
by providing subsidies for their
companies of up to 70 per cent
of the cost.

Sabu Thomas, COO for Leader
Healthcare, said: “All of the
industry indicators suggest
that Saudi Arabia is a growing
healthcare market, so we are
very pleased to introduce our
products into the Kingdom
through the new MEDEXPO
Saudi Arabia event. Where else
in the world is the Government
investing so heavily in the
healthcare sector.”

Alongside the MEDEXPO exhi-
bition will run a partner forum,
where influential minds from
across the healthcare industry
will come together to discuss
innovative solutions and best
practice, that will create the
blueprint for sustainable health-
care within the Kingdom.

Project manager:

John Suzara

Tel: 00971 4 438 0355
johnsuzara@dmgeventsme.com
www.medexposaudi.com
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KLOSTER
GRAFSCHAFT

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

Weaning centre

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

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

Pneumology

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

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

Early rehabilitation

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

Occupational pulmonary diseases

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

Prof. Dr. UIf Culemann, MD
Dr. Markus Burkhardt, MD
Prof. Dr. Werner Knopp, MD
Prof. Dr. Tim Pohlemann, MD

Introduction

While pelvic ring fractures are
generally rare (only 3-8% of all
fractures), they are associated
with a high case fatality rate
compared to other fractures,
for example, when occurring
as part of polytrauma [1-6]. In
the case of a “complex pelvic
fracture”, i.e. a combination of
a pelvic ring fracture and con-
comitant peripelvic soft tissue
injury, the expected mortality
rate increases dramatically to
20% in comparison to patients
with “uncomplicated” pelvic
fractures (i.e. purely osteoliga-
mentous instability) [1, 6].

Pelvic ring fractures are typical-
ly found in younger patients in
the second and third decades
of life as a result of the impact
of high-energy forces (motor
vehicle accident, fall from a
great height, collapsed struc-
tures) and are characterised

by considerable concomitant
injuries (predominantly trau-
matic brain injury and thoracic
trauma) in more than 80%
percent of all cases. In patients
past the seventh decade of life
(second peak age), pelvic ring
fractures are also very com-
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mon (mostly type A and B in-
juries). However, unstable and
life-threatening fracture types
(type C and complex trauma)
are a rare exception and often
a direct cause of death, which
is why there have so far been
only individual reports of suc-
cessful treatment at this age
(see Fig. 1) [71.

Paediatric pelvic ring fractures
are very rare due to the given
elasticity of the paediatric
pelvis and are therefore also a
particularity. Pelvic fractures in
this age group are often under-
estimated or even completely
overlooked; at 20%, the rate
of complex pelvic fractures in
children is twice as high as it is
in adults, for example. Experi-
mental research by STUHLER
indicated as early as 1977 that
even a force of 10,000 N is
only expected to cause plastic
deformation in a one-year-old,
Sl luxations and pubic symphy-
sis ruptures do not occur in a
12-year-old until at least 8,000
N is applied, and only after 14
years of age considerably less
force is required to cause the
above injuries (2,000-3,000 N)
[8]. For this reason, it is par-

ticularly important in paediatric
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Pelvic Fractures

Fig. 1: 53-year-old patient following

pelvic injury caused by being run over

by a vehicle and amputation of the
right thigh. In addition to extensive
shock management and early trans-

fusion of blood products, emergency |

surgery for haemorrhage control is a
top priority in such a case.

injuries to assess the force of
impact that caused the trauma.

In terms of treatment, stabilis-
ing the pelvic ring fracture is
associated with an improved
survival rate. This is suggested
by HAUSCHILD et al. in an
evaluation, published in 2008
by the Study Group Pelvis

of the German Association

for Study of Internal Fixation
(DAQ) and the German Society
for Trauma Surgery (DGU e.V.),
which currently represents
the world's largest collection
of data on pelvic research in
the German-speaking area [3].
A total of 4,291 patients with
pelvic fractures from 1991 to
1993 (Study Group Pelvis 1)
and from 1998 to 2000 (Study
Group Pelvis 1) were evalu-
ated. In addition to fracture
type and epidemiological data,
the severity of the injury, the
applied primary treatment

as well as definitive surgery
and the mortality rate follow-
ing pelvic ring fractures were
evaluated. In the course of
the study, an age-independent
decrease in the average case
fatality rate from 7.9% (AG pel-
vis |) to 5% (AG pelvis Il) was
observed between 1991 and
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2004. Predictive risk factors for
death included the severity of
concomitant injuries (increas-
ing ISS, PTS etc.), concomitant
soft tissue injury (as is the
case in complex trauma) and
the necessity to employ initial
stabilisation techniques in the
trauma room (e.g. external fixa-
tion, pelvic clamp, etc.).

Therefore, the aim of this
research is to describe the
characteristics of pelvic ring
fractures, explain the primary
therapeutic measures applied
in pre-clinical and clinical first-
line treatment and highlight the
primary treatment algorithms
in pelvic ring fractures (see Fig.
2).

At the Site of the Accident:
Initial Examination and
Primary Treatment of
Patients with Pelvic Ring
Fractures

Outside the clinical environ-
ment, diagnosing a pelvic
fracture is usually limited to
physical examination, namely

a craniocaudal body check,
besides assessing the cause

of the accident and the injury
mechanism. Since the addition-
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Pelvic Fractures

Fig. 2: Treatment algorithm for
polytrauma with a pelvic fracture

and haemodynamic instability. The
decision to perform an emergency
stabilisation surgery should be made
within a window of 30 minutes. The
patient’s circulation is the central fac-
tor in this decision [6].

al presence of a pelvic fracture
adversely affects the survival
rate after polytrauma, the basic
diagnosis and specific primary
treatment of a pelvic fracture
are of great importance.

The first emergency physi-
cian at the site of the accident
should suspect possible injury
in the pelvic area, considering
the injury mechanism and high-
force impact (injury caused by
being run over by a vehicle, for
example, is associated with

a pelvic fracture in 80% of

all cases!). If the anamnesis
indicates that a pelvic fracture
may be present, further simple
examination steps should be
taken to confirm or exclude
this diagnosis. In the event
that a visual examination of the
patient reveals medially or lat-
erally rotated limbs that appear
to be shortened, this may be
caused, in addition to a proxi-
mal femur fracture, by a pelvic
ring or acetabulum fracture
with cranial dislocation. Con-
scious and responsive patients
are asked about local pain in
the sacral and pubic region,
followed by the evaluation of
peripheral circulation, motor
function and sensitivity. A first
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1. decision
3-5 min

4

Massive haemorrhage? Run over?

» Surgery

Extensive shock management
X-ray: thorax, pelvis; sonography

' 3

2. decision
10-15 min

' 3

Haemodynamic stability?

» Polytrauma

Protocol

Massive transfusion, pelvic clamp, external fixation

\ S

3. decision
15-30 min

'

Haemodynamic stability?

=) Polytrauma

Protocol

Packing of the small pelvis

clinical assessment of the sta-
bility, or instability, of the pelvic
ring can subsequently be made
by applying direct manual com-
pression along both iliac crests
from the inside and outside

as well as by palpation of the
superior pubic rami and the
sacral region. Especially highly
unstable injuries with anterior
and posterior instability can be
detected this way, as well as
isolated fragments of a coxal
bone or gaping symphysis inju-
ries. An unstable pelvic fracture
can be suspected if a one-
finger gap is felt in the area of
the symphysis during clinical
examination (GoR C). Instabil-
ity should be suspected if the
coxal bones can be moved in
anterior-posterior or mediolat-
eral direction when applying
compression (GoR B).

Based on the injury mecha-
nism, concomitant injuries and
the findings of the physical
examination, an experienced
examiner will be able to also
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Pelvic Fractures

draw conclusions about the
type and severity of the pelvic
injury to take the necessary
steps for the compression and
positioning of the patient. A
less experienced examiner will
have to limit his diagnosis to
suspecting a pelvic fracture,
but should view this as an ex-
ponential factor for the severity
of injury and treat it as if an
unstable pelvic fracture was
present. Especially in intubated
and ventilated patients, soft tis-
sue damage (external injuries,
haematomas, tourniquets ap-
plied to haemorrhage, mobility
of the legs, leg length discrep-
ancies) can provide valuable
insights into the presence and
severity of a pelvic ring injury.

In literature, opinions dif-

fer on the significance of
manually examining the pelvis.
SHLAMOVITZ attributes only
a slight sensitivity to clinical
examination of the pelvis for
detecting a pelvic fracture that
is by definition mechanically
unstable [9]. A study from Es-
sen, Germany, credits clinical
examination of the pelvis for
instability with a specificity and
sensitivity of 44% and 99%,
respectively. However, about
1/5 of unstable pelvic injuries
were not diagnosed until a
pelvic X-ray was taken [10]. In
2002, an evaluation by GON-
ZALES of 2,176 patients with
blunt trauma for the sensitivity
of clinical examination never-
theless yielded a rating of 93%
(Level | Trauma Center) [11].

Especially instability of the pos-
terior pelvic ring is accompa-
nied by an increased tendency
to bleed from the pre-sacral
venous plexus, the perivesical
veins and the fracture surfaces
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of the bone. For this reason,
particular attention should be
paid to the patient’s circulation
during the decision-making
process: According to the data
provided by MILLER, if blood
pressure does not respond to
volume replacement, relevant
intrapelvic haemorrhage (re-
ferred to as “non-responders”)
can be assumed with 30%
specificity. Conversely, if blood
pressure is higher than 90
mmHg, relevant haemorrhage
can be ruled out with a high
degree of certainty (negative
predictive value 100% (referred
to as “responders”) [12].

A positioning that allows for
compression of the pelvis

is preferable to using only

a scoop stretcher for this
purpose. In the event of an
unstable pelvic ring and haem-
orrhagic shock, the indication
for emergency stabilisation of
the pelvis must be decided
(GoR A). The simplest form of
emergency stabilisation is to
wrap a sheet around the pelvis
or employ a pneumatic or
mechanical pelvic belt. Prefer-
ably, the patient should then
be put on a vacuum mattress
that is specifically modelled to
accommodate the pelvic area.
The aim of this positioning and
treatment is to avoid further
pelvic blood loss by reducing
the volume of the unstable
pelvic ring. Appropriate volume
replacement should be per-
formed using both crystalloid
and colloid solutions in suffi-
cient quantities (= 3 litres).

Which Patient goes where?
The aforementioned treatment

procedures for polytrauma
patients subsequently affect
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Info box 1 N Jguadl
Definitions of Pelvic Injuries oz

In order for the first aider to be able to promptly estimate the severity
of pelvic ring fractures, various important definitions have established
themselves, whose significance is also reflected in the patients’
outcome following pelvic ring injuries:

Complex pelvic injury

A “complex” pelvic injury is understood to be a pelvic ring fracture with

concomitant peripelvic soft tissue damage, i.e. an additional injury of

nerves, vessels, muscles or the pelvic viscerae. Statistically speaking, . . .
the transfer process by provid- merely 10% of all pelvic fractures constitute a “complex” pelvic injury ’9“3—»‘ G s s paase 6
ing criteria for the allocation and only about 3% of all pelvic fractures are accompanied by a life- Las L 8,58 0all dadlaall 3,0 o
of patients after receiving threatening haemorrhage. The presence of a complex pelvic injury

emergency care. Admitting the increases the mortality rate of this type of injury to 20%; it increases G2 Hﬁ‘*"‘ il (oo 5l

. w " ) further to 33% at initial circulatory instability [1, 6, 13]. ialac UL = 55 48 Suaaie
patient to a “suitable” hospital : y vl ] alae e L_;“-‘-“-.* =3l a8 8
is within the responsibility of Open pelvic fractures saslas meud Eaa Ay yall 58
the emergency physician at the In the case of open pelvic ring fractures, osseous perforations of the e syl any oy sall s 3
site of the accident. For trauma outer skin and hollow organs of the pelvis occur with an incidence R . . -

. . gus (yo g daslaw !l dallaall
patients, a hospital should be of 0.9 - 4.8% of all cases of pelvic fractures. The patients are = o= -
chosen that has integrated additionally endangered by the development of concomitant Salall B Slawl ol

. inflammatory processes and septic conditions [1, 2, 3, 6, 13]. - .
traumatology infrastructure and P . [ ] el JI G yall Jlay)
logistics as well as the neces- Pelvic compartment syndrome Al
sary dlagnostlc Cap?b'l'_t'es- A compartment syndrome of the pelvic ring is caused by haemorrhage QL solgall os ye il
The choice of hospital is then of the fascial spaces of the muscles surrounding the pelvis and may A sl Ligal
made based on the severity even occur due to slight osseous injury to the pelvic ring. In this case, L Lfd Lf‘""“"] SERSle
and nature of the injury sus- considerably heavier blood loss can be expected; immediate relief of @Jﬁlﬂ: Lt ol g Al 400,

tained by patient. Polytrauma pressure through fasciotomy is required [1, 2, 6].

patients in critical condition
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_ . : Morel-Lavallé lesion lld aay 03 .4y s il
or patients with traumatic The Morel-Lavallé lesion represents a special form of pelvic skin-soft e sl Gaiuall jLasl a3y
brain injury should primarily tissue injury, since itis a subcutaneous decollement in the pelvic T
be treated in hospitals that region induced by shear forces, involving massive fluid loss in the s alall (ol dagabe g Bule

have all required diagnostic subcutaneous area [6]. Due to the high risk of infections_and the Osbaall oa yally . i yall
and therapeutic treatment op- absence of spontaneous healing, relief of pressure and, if necessary,
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Pelvic Fractures

Fig. 3: 70-year-old patient with
left-side pelvic ring injury, type B1 ac-
cording to AO classification, referred
to as “open book" injury with pubic
symphysis rupture. By using a pelvic
belt and applying compression to the
pelvis, the symphysis and the pelvic
ring are closed; overview of the pel-
vis before and after application of the
pelvic belt in the trauma room.

In the Trauma Room:
Examination and Primary
Treatment of Patients with
Pelvic Ring Fractures

When admitting patients to
the trauma room, the entire
examination and primary treat-
ment process complies with
the ATLS® guidelines (ATLS® =
Advanced Trauma Life Support
for Doctors).

Arrival of the Patient in the
Trauma Room

The polytrauma patient is
handed over by the emergency
physician to the entire medi-
cal team upon admission. The
emergency physician should
inform the medical team about
all relevant details on the cause
of the accident, the patient’s
clinical condition at the time
the emergency physician
arrived at the site of the ac-
cident (GCS!!), his preliminary
diagnosis and the procedures
he performed. In closing, the
emergency physician should
briefly assess the patient’s cur-
rent condition by checking his
vital signs. A written statement
about the findings will be made
by the emergency physician
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using the relevant DIVI protocol
and will be filed with the pa-
tient's medical record for future
reference during further treat-
ment, for example, to access
information on the patient’s
primary neurological status.
Initial Visual Examination
and Treatment of the Patient
in the Trauma Room

Following a quick review of the
details provided on the cause
of the accident, the injury
mechanism and rescue pro-
cess as well as the transport
and the condition of the pa-
tient, the trauma room team'’s
first priority of treatment in
accordance with ATLS® guide-
lines is to detect and prevent
immediately life-threatening
conditions. This includes as-
sessing the patient’s airways,
spontaneous or mechanical
ventilation and circulation.
When inspecting the airways,
immobilisation of the cervical
spine also must be checked, or
ensured, if this has not already
been done.

The patient is repositioned and
fully undressed. During this
initial phase of visual examina-
tion, the patient’s breathing

is secured, sufficient volume
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Pelvic Fractures

replacement is continued and
traumatic haemorrhage is
stemmed and controlled (e.g.
compression bandage, hae-
mostat, etc.). If there are any
concomitant pelvic fractures,
these measures should specifi-
cally focus on controlling the
patient’s circulation (responder
vs. non-responder!). Alongside
the initial visual examination of
the patient, arterial pressure
should be measured for further
treatment and, if necessary,
further volume replacement
should be performed to im-
mediately provide the patient
with a sufficient volume (Do
not forget to prepare type O
Rh-negative blood products!).

Of course, life-saving emer-
gency procedures such as
cricothyrotomy, chest tube
insertion or venesection to en-
sure respiratory and circulatory
function must be performed at
this point without waiting for
further diagnoses. The trauma
surgeon admitting the patient
has to carry out a complete,
systematic assessment of all
present injuries (surgical body
check). In the case of pelvic
fractures, the surgeon must
not neglect to examine the pel-
vic orifices. The patient should
additionally be checked for
peripheral or central neurologi-
cal symptoms.

Based on the specific results of
the examination and treatment,
further specific diagnostic
measures are then initiated.

Imaging Techniques used

in the Trauma Room during
Initial Visual Examination of
Pelvic Injuries

Particularly in emergency
situations, multislice CT, i.e.
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a contrast-enhanced CT scan,
has proved its worth in detect-
ing haemorrhage in the pelvic
region. In a study conducted
by PEREIRA, dynamic helical
CT demonstrated an accuracy
of more than 90% in identify-
ing pelvic haemorrhage that
required embolisation [15].

BLACKMORE suggested that
contrast agent extravasation in
CT of 500 ml or more can be
seen as evidence of intrapelvic
haemorrhage. For this correla-
tion, a significant association
with a relative risk of 4.8 (95%
confidence interval 3.0 to

7.8) was found in an analysis
of 759 patients. Hence, with
extravasation of more than 500
ml, haemorrhage is present

in almost half of all cases.
However, if there is less than
200 ml of extravasated fluid
visible, it can be said with 95%
certainty that no haemorrhage
is present [16].

In English-speaking countries,
the generous and liberal use
of angiography is encouraged
and authors such as MILLER
consider it to be even more
important than mechanical
stabilisation [12], whereas in
German-speaking countries
selective embolisation is seen
as more of a last resort or
"second line of defence” for
persistent haemorrhage that is
affecting circulation and cannot
be controlled by surgical inter-
vention or packing.

The stated reason is that only
arterial haemorrhage can be
visualised by angiography
and selectively embolised in
the same session. However,
its percentage as a cause of
haemorrhage in severe pelvic
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Pelvic Fractures

Fig. 4: 43-year-old female polytrauma
patient with haemodynamically
unstable pelvic ring fracture type

C according to AO classification;
examination in the trauma room was
interrupted to perform emergency
stabilisation of the pelvic ring using
a pelvic clamp and external fixation.
Following intraoperative haemody-
namic stabilisation, there was no fur-
ther indication for packing the small
pelvis. After warming the patient in
the intensive care unit, examination
in the trauma room was completed
by performing a full-body CT scan.

injuries is estimated to account
for only 10-20% of all cases.
The remaining 80% of haemor-
rhages is of venous origin [1,

6] or arises from the fracture
surfaces.

Depending on the trauma
room algorithm, an X-ray of the
pelvis is usually part of primary
diagnostics and should then
always be taken together with
the thoracic x-ray examination.
EDEIKEN-MONROE demon-
strated that this was capable of
detecting a pelvic ring fracture
in 95% of all cases. Moreover,
88-94% of all pelvic fractures
can also be correctly classified
by an experienced examiner
using anterior-posterior pelvic
imaging [17].

In children, magnetic reso-
nance imaging can also be
employed for primary diagnosis
(if available) to avoid additional
radiation exposure.

In adults, MRI has currently no
significance in the primary diag-
nosis of pelvic fractures and is
usually reserved for additional
clarification (e.g. distinguishing
a fresh fracture from an older
one).
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Ultrasound examination of
the abdomen using the FAST
technique (FAST = Focused
Assessment of Sonography in
Trauma) makes it possible to
diagnose or rule out free ab-
dominal or thoracic fluid within
the polytrauma algorithm and
the ATLS® concept.

Further Diagnostic
Procedures in the Trauma
Room

During the aforementioned pro-
cedures, the care staff takes a
blood sample for relevant lab
testing, cross-matching and
blood gas analysis. In pelvic
injuries, urinary catheterisa-
tion should be attempted once
to ensure urinary function

and monitor previous volume
replacement.

If the glans penis is leak-

ing blood or if transurethral
catheterisation is not possible,
retrograde visualisation of the
urethra and urinary bladder will
be performed using image in-
tensifier control to rule out pos-
sible injury in this area. In order
to protect the urinary system, a
percutaneous suprapubic cys-
tostomy may be necessary.
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Pelvic Fractures

Info box 2

The laboratory examinations

of patients with pelvic injuries
follow the instructions of the
polytrauma management and
always include a complete
blood count, coagulation (incl.
Quick), arterial blood gas analy-
sis, lactate and base excess.

In assessing the severity of
haemorrhage in pelvic injuries,
blood loss can either be ex-
pressed according to TRUNK-
EY [5] as a rate of blood loss
(ml/min), or according to BONE
[18] as total blood loss (ml)
with corresponding classifica-
tion into levels of severity. In
clinical application, the assess-
ment of blood loss based on
the initial haemoglobin content
(Hb), base excess or lactate
level taken directly upon admis-
sion has proved its worth.

An Hb level below 8 mg % or
a base excess below -6 mmol/I
are indicators of relevant blood
loss with consecutively unsta-
ble circulation.

In conclusion, the pulse rate
of injured limbs should be pal-
pated or, if necessary, checked
using Doppler sonography. If
transport or repositioning is
necessary, the patient’s pelvis
must be stabilised by apply-
ing a pelvic belt or wrapping

a sheet around the pelvis so
that the patient can be safely
transported within the clinic for
further treatment (see Fig. 3).
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Priority-Based Treatment Concept

Treatment algorithms are goal-oriented conceptual instructions,
designed to achieve a therapeutic success also in challenging
situations. In the course of every treatment process of multiple
injuries in the trauma room, the situation always arises, in spite

of clearly defined standard procedures, in which a decision in
favour of or against a certain step needs to be made, giving priority
to another measure that is actually planned for a later point, is,
however reasonable and necessary at the moment.

This approach is geared to a priority-based treatment concept.
Particularly during the first phase of treatment following a pelvic
fracture, a time-benefit analysis of every measure taken has to be
conducted at close intervals in order to constantly maintain an
optimum treatment flow without loss of time.

In doing so, a well-coordinated team of surgeons, anaesthetists
and nursing staff can guarantee prompt treatment processes by
working simultaneously without interferences (e.g. thoracic x-ray
while applying the pelvic belt and x-ray protection of the entire

team, etc.).

If, based on the parameters measures do far, the patient exhibits a
stable circulatory function and is in a (responsive) clinically stable
condition (responder), further diagnostic measures and procedures
involving the corresponding time can be carried out (e.g.

angiography, embolisation, etc.).

Surgical stabilisation of the pelvic ring can be performed at a later
point after completing the diagnostics, involving no risk for the patient.

1. Decision: Immediate
Emergency Surgery or
Additional Diagnostics?

If, despite all initiated proce-
dures, the patient’s circula-
tion remains unstable (“non-
responder”) as a result of the
pelvic ring injury, immediate
surgical stabilisation of the
unstable pelvic ring to pre-
vent further blood loss from
the fracture surfaces and the
presacral or perivesical venous
plexus must be avoided. Im-
mediate, mechanical stabili-
sation of the anterior pelvic
ring should be performed
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Pelvic Fractures

Fig. 5: 34-year-old male with complex

pelvic fracture type C according

to AO classification and ruptured
urethra caused by being run over by
an excavator. Despite mechanical
stabilisation using a pelvic clamp and
external fixation, there was persis-
tent haemodynamic instability requir-
ing extraperitoneal packing of the
small pelvis. After additionally placing
a urethral splint and a suprapubic
urinary catheter, the patient was
admitted to the intensive care unit
following surgery.

using simple, supra-acetabular
external fixation. If there is
additional posterior instability,
a pelvic clamp should be used
to establish dorsal mechanical
stability, if necessary, in com-
bination with ventral external
fixation (see Fig. 4).

After re-evaluating the patient’s
circulation (transfusion require-
ments, catecholamine require-
ment, etc.) following initial
mechanical stabilisation of the
pelvis, a distinction can again
be made between “respond-
ers” and “non-responders”,
with further diagnostics being
initiated for responders. In
non-responders, there is most
likely persistent haemorrhage
from the venous plexus that
is spreading into the retro-
peritoneal area. To achieve
direct, surgical haemostasis,
local extraperitoneal packing
of the sites of haemorrhage

in the small pelvis is favoured
in Europe, whereas in Anglo-
American countries, interven-
tional haemostasis through
selective angioembolisation is
also performed as a primary
measure.

In the ATLS® guidelines, the
American College of Surgeons
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calls for the management of
life-threatening haemorrhage
within one hour of the acci-
dent. MEIGHAN carried out a
study on this subject in major
accident units in Scotland. He
found that only 8 out of 31 clin-
ics are potentially able to surgi-
cally stabilise a pelvic fracture
within this period. He therefore
called for greater emphasis on
external emergency stabilisa-
tion of the pelvis in the educa-
tion and training of his fellow
surgeons in his country [4]. In
2009, OSBORN published a
retrospective comparison of
early pelvic angiography (and
embolisation, if necessary)
versus pelvic packing with
subsequent angiography (and
embolisation, if necessary) as
a management protocol for
patients with haemodynami-
cally unstable pelvic fractures
[19]: Each treatment group
consisted of 20 patients. Physi-
ological markers of haemor-
rhage, transfusion require-
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Pelvic Fractures

ments, time to intervention and
early mortality were recorded.
Pelvic packing was performed
within 45 min from admission,
whereas the median time to
angiography was 130 min. The
pelvic packing group showed a
significant decrease in transfu-
sion requirements, while the
angiography group did not.

In the angiography group, 10
patients required additional
embolisation and 6 died (2
from acute haemorrhage) In
the pelvic packing group, 3
patients required additional
embolisation, 4 died, however,
none died due to uncontrolled
haemorrhage (see Fig. b).

In recent years, there has been
a paradigm shift in the United
States from angiography and
embolisation to surgical treat-
ment of pelvic haemorrhage
by means of pelvic packing.

In 2007, COTHREN found in

a study on 28 patients who
underwent pelvic packing that
this technique significantly
lowered blood transfusion re-
quirements and, consequently,
reduced mortality following
severe pelvic trauma [20] (see
Fig. 6).

In 2008, WESTHOFF demon-
strated effective treatment in
21 out of 162 patients with
pelvic fractures by integrating
transarterial embolisation (TAE)
into existing mechanical and
surgical treatment techniques.
With a median time of 62 min
until TAE was performed and
a median duration of 25 min,
a success rate of 90% was
observed, while only branches
of the internal iliac artery were
embolised [21].

In 2008, NODA et al. first
described a visible immediate
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effect of recombinant factor
Vlla (rFVII NovoSeven, market-
ed by NovoNordisk) in a pelvic
fracture by using angiographic
imaging. The patient had a
haemodynamically stable type
C fracture (Hb 14.6 g/dl, HCT
42.2% and 214,000 thrombo-
cytes/nl, fibrinogen concentra-
tion 116mg/dl, prothrombin
time 11.0 sec and PTT extend-
ed to 58.3). In accordance with
the ATLS® treatment regimen,
a trauma CT scan was per-
formed that led to the diagno-
sis of a haematoma located

on the left side of the pelvis

in relation to the fracture. If
extravasation was associated
with the fracture, angiography
was performed following the
internal guidelines and a 90ug/
kg dose of rFVlla was applied
intravenously. A second angi-
ography performed 10 minutes
after the dose was given did no
longer indicate any extravasa-
tion [22].

2. Decision: Emergency
Surgery or Intensive
Treatment First?

Once the goal of the acute pe-
riod (controlling life-threatening
massive haemorrhage and air-
way management) is achieved,
the resuscitation phase is
complete and the first stabilisa-
tion phase is begun according
to ATLS® by re-evaluating the
patient’s status.

If a mechanically unstable
pelvic ring fracture classified
as type B or C by AO classifi-
cation is diagnosed, literature
strongly recommends immedi-
ate surgical stabilisation of the
pelvic ring using the previously
mentioned external fixation
techniques. As early as the
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Pelvic Fractures

Fig. 6: b4-year-old patient with
complex pelvic fracture type C ac-
cording to AO classification and most
severe haemorrhagic shock due to
an extensive tear of the left common
iliac vein. Despite employing a pelvic
clamp, packing of the small pelvis,
medial laparotomy, vascular suture
and massive transfusion, the patient
died on the day of the accident.

mid-1980s, MEARS observed
a reduction in mortality from
22% to 8% after integrating
ventral external fixation into his
clinic's polytrauma algorithm
for unstable pelvic ring frac-
tures [23]. However, external
stabilisation of the pelvic ring
was at that point seen as more
of an emergency procedure to
achieve haemostasis than as
part of pelvic reconstruction.
After introducing mechanical
stabilisation of unstable pelvic
ring fractures using ventral
external fixation in the emer-
gency of their patients, others
also reported a reduction in
false positive explorative lapa-
rotomies, a lower rate of pul-
monary complications, reduced
blood transfusion requirements
and shorter hospital stays.

Individual studies also first
describe internal stabilisation
techniques during this phase.
Since most internal stabilisa-
tion techniques are usually
time-consuming and technically
challenging operations, only
a few localisations and proce-
dures are applicable in emer-
gency situations [6].

In this context, relevant lit-
erature suggests plate osteo-
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synthesis of the symphysis
following laparotomy or a
transperitoneal ventral S| plate
osteosynthesis in laparotomy
if external stabilisation us-

ing a pelvic clamp or external
fixation is not possible, insuf-
ficient or contraindicated in
transiliac fractures. Ventral Sl
plate osteosynthesis via ante-
rolateral, retroperitoneal access
in transiliac luxation fractures
(where the use of a pelvic
clamp is contraindicated) is
also mentioned. Some authors
only consider external fixation
and ventral osteosynthesis to
be suitable for primary pelvic
stabilisation in the supine posi-
tion, pointing out that a prone
or lateral position poses an
additional intraoperative risk to
the patient.

However, this statement is
not supported by a large body
of evidence. In contrast to
the above-mentioned articles,
SHULER advocates percuta-
neous transiliosacral screw
fixation in unstable posterior
pelvic ring injuries as an early
stabilisation technique with a
reduced length of surgery as
well as minimal blood loss and
wound healing disorders [24].
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Pelvic Fractures

Info box 3

Nevertheless, this requires
exact closed reduction of the
posterior pelvic ring since,
according to TSCHERNE and
POHLEMANN, dislocations of
> bmm are frequently associ-
ated with increased discom-
fort following percutaneous
screw fixation [6]. The use of
the described technigues in
early treatment is, however,
still a subject of controversy
in literature. Research from
the early 1990s indicates an
improved outcome in patients
who received “early” surgical
treatment, especially for type-C
injuries of the pelvic ring [25].

However, more recent re-
search shows that patients
who underwent surgery in the
primary phase have a greater
risk of suffering secondary
organ damage as a result

of longer operations with a
duration of more than 6 hours,
which appears to contribute

to an increased case fatality
rate and increased incidence of
multiple organ failure, as was
found by PAPE [26].

According to the data pro-
vided by the Study Group
Pelvis Il of the DGU in 1998
[6] and a study conducted by
ROMMENS in 2002 [25], the
timing of secondary surgery for
pelvic trauma is preferably also
between days 5 and 9 after
admission rather than within
the first 24 hours.
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Classification of Pelvic Ring Fractures Ve

For the classification of pelvic injuries, the currently applicable
AO/QTA classification has proved successful, which allows for an
accurate, simultaneous description of anterior, posterior, right and
left-sided injuries of the pelvic ring, in addition to the classification
of the fracture type and group.

In the case of type A fractures, the osseous and ligamentous

integrity of the posterior pelvic ring is maintained. Therefore, they

are referred to as “stable fractures”. Examples for this are avulsion

fractures, pelvic brim, pubic bone and ischial bone fractures as well ool@l iy oalyadl Jaall 3us
as sacrum fractures distally from the IS joint. Conservative sl alilualy L goull §,Lasll

treatment is usually sufficient.

M sia plaasy (Ye) 2,all
Type B fractures involve a biomechanical rotational instability of Lalall [ al sl
the pelvis. In addition to the fracture in the anterior pelvic ring sles & o2 o
(fractures of the ramus of the pubis, pubic symphysis ruptures), the s oL Olalia gy oS
posterior pelvic ring is hinged open due to the concomitant injury of Lol Bl 0 o E<YI
the ventral sacroiliac ligaments. Due to their sitting posture, bikers SRl e S8 ""LA e S
are typical accident victims, since the pelvic ruptures during alall jie cnitll aay - LS, Y puc
collision with the tank due to the simultaneous external rotation of (.\) 2 b
the legs. A combination of pubic symphysis fracture and ventral IS . A e
joint rupture (external rotational injury and “open book” injury of the ‘AJ sMel 48 gun gall La330 )
pelvis) frequently occurs during such accidents. Its counterpart, the TR R -
internal rotational injury, mostly occurs in elderly patients through a gl eddls J "\A t"a"* Jos
lateral compression mechanism, resulting in fractures of the ) 3,50l el Yl oLl a3
anterior pelvic ring and ventral sacral compression fractures. Wl eans sl 2l
During the rescue phase, reposition can be achieved by wrapping sr © ol obs
a sheet around the pelvis or applying a prefabricated pelvic belt, in dallas e lglonn (pdll os 5all
addition to the internal rotation of the legs; during the initial T w -
treatment phase in the trauma room, the application of a S 9 e B
supraacetabular external fixation is advisable. (Y0) pasall 551 C s e
Due to the partly intact dorsal stability, anterior treatment of the Sl AT o ela] uF el
pelvis is usually sufficient for definitive treatment. Standardised o P = Sl t"
procedures have proved successful for the surgical stabilisation of dalbyalllgyal il oyl oL

the individual injured regions. - . . R
J g Sosha ageal Sadll bl 3
In the case of type C injuries of the pelvis, the posterior Lo Gla) e llay L'f}! J_..Si
!lgamentous and/or pelvic ring structures are com_pletely_ ollaad 1aui€ L Y o\éjtg
interrupted; complete rotational and translational instability . .
including anterior and posterior pelvic instability occurs. The colelu \ o SiSI Buall 4l 5
sacrum plays a central role in the dorsal pelvic ring. Therefore, Lol aalas Lol <l
sacrum injuries are of special significance and classified SRl s Lol san Lfd*’
separately. According to DENIS et al. [27], a distinction is made Jass sLasly 3Ll e¥la Juzs
between three sacral zones where transverse fractures typically
occur: the transalar, the transforaminal and the central zone.
Although transalar fractures occur most frequently (50%), they are g (Y1) PAPE oy
bridged by the dorsal sacroiliac ligaments and thus stabilised like X - T
type B pelvic ring injuries. With an incidence of 15%, central ") Pelvis Il 4e sana 30550
sacrum fractures occur quite rarely and are stable due to their oo (V) YaaA ple HDGUJ (v
mostly spongy fracture pattern; however, they involve a 5t ol SIS o
correspondingly high rate of concomitant neurological injuries. Jad oo flyall Sy oo
The relatively frequent transforaminal sacrum fractures (34%) are YooV \,Lc. ROMMENS uiie g,
of significance, since they do not only involve considerable
instability of the dorsal pelvic ring but are also associated with a
high rate of neurological injuries (28 %) [27]. Uasall o all (5 g ,) 4 3L

el pusladl o sl Gule 055
O Jeasl (gl 5,5 o
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Info box 4 . . ¢ Joaall
Treatment Concepts for the Various Degrees of Instability j

In general, physicians are now in agreement on the treatment
concepts for the various degrees of instability:

Type A injuries: Surgical treatment is indicated only in exceptional
cases (e.g. open fractures or strongly dislocated pelvic brim
fractures involving the risk of skin perforation).

Type B injuries: Due to the partly intact dorsal stability, anterior

treatment is sufficient in this case. Standardised procedures have
Definitive Treatment of proved successful for the surgical stabilisation of the individual sogal o9 M 3uSjall dadlaall
Pelvic Ring Injuries in the injured regions seeibslow) SU ol pels &
Second Stabilisation Phase

> 24 H ) Type C injuries: Early mobilisation should be achieved by both (delw YE<)

> ours anterior and posterior stabilisation of the pelvic ring. Since the . 0.
patients are usually severely injured, all accessible regions are il sk ‘“L‘“! = LA"A

Once the first stabilisation stabilised in supine position, preferably ventrally. Depending on s pid gy oyl 5SS Js Yl

the injured region, standardised procedures have proved successful

phase is completed, the patient Sie
in this case as well.

is in a relatively stable state.

Y Gurals Gy v
OlE Yy (Saoling sangl

Haemodynamic stability and Definitive treatment of the symphysis: Transverse fascial incision < - .
initial mechanical emergency or utilisation of the Iongitudinalli)ncision e.g. following initial 'SSJ"YI ool ebemily ‘-’S""'LS"‘J
stabilisation should be estab- emergency laparotomy. After splitting the linea alba vertically and OaiYl e g’\l_‘dl‘,\,lg.ﬂ & Loy,
: : : carefully notching the rectus insertion, stabilisation is carried out . . e s
llihed .by the ‘Tlrze(;[hle p?[;lmary_ using a 4-_6-ho|e 3.5-mr_n AOQ-DC plate (screw direction craniocaudal). ol ‘“L‘u' A'D{A =2 s
phase 1s _C_OHC? uded. in the sec In exceptional cases, fixed-angle plates may also be used for Aaal QJL‘JLL, YN
ond stabilisation phase, neces- stabilisation (e.g. in elderly patients). L) oLl
sary diagnostics are completed EoAA e
to subsequently determine Surgical stabilisation of transpubic instability: The application Lol wlebatnn ¥l 7 385,
: . of a simple supraacetabular external fixation is sufficient in case . . . L.
further trgatment. Biomechani of isolated injuries or following the treatment of dorsal instability. = ‘-fi&l'\"' ?""" [ gl
Fal Investigations sugge§t that Given the combination of symphysis rupture and transpubic ey Ve o J.A_d sl C)i
internal osteosynthesis is ten instability, a transpubic traction screw osteosynthesis is performed il ean - Ll sl
times superior to external fixa- following plate osteosynthesis or an external fixation is additionally el -
tion in terms of stability, which applied. allaadl (e Jsaill atule cllidy

is why treatment is usually ol edfdl coniill ol by

Surgical procedures of treating sacroiliac luxation: The standard

shifted from temporary exter- procedure is ventral plate osteosynthesis involving stabilisation 3uS5all g’_Bl_sjl il slaes
nal stabilisation to definitive with two 3-hole 4.5-mm DC plates. Following an anterolateral Liat mlae I |
internal technigues following incision in the iliac crest and medial shifting of the iliac muscle, Sl sabae (Mg saoll aae
specific selection criteria and the sacroiliac joint is well visible. A further advantage is the Ol .Bokll sia Cin g clliS § Buuna
the described procedures. possﬂ_)l_llty _of_smultan_eously _d_lsplaym_g th? symphysm an_d_the dawl gy aolall ot Jlaniul
L sacroiliac joint in supine position, which significantly facilitates the T e =

The use of external fixation reduction. Percutaneous stabilisation employing traction screw a3 Lol Aallass gnJ;l| Lt
or a pelvic clamp for curative osteosynthesis monitored by an image converter - sometimes

‘aé).l\_, Agulysl o¥la Baasg
Lo Laiaty 45, k00 s o e
Procedures of treating sacrum fractures: Surgical stabilisation 5ol e Yt
is indicated in case of unsatisfactory results following non-surgical g =
treatment. The standard procedures include closed reduction and
percutaneous transiliosacral screw osteosynthesis in supine U md s R
Once again, the timing of the position. Surgical treatment is indicated for unstable vertical Jds = 07 BT 6
shift in treatment remains a sacrum fractures involving nerve root compression caused by S Jlas bas Ay Lallaall
fragments. In this case, the treatment is carried out in prone . % R
o : . e Lo Slany Wl G bl LY
position. Our intention is to perform plate osteosynthesis limited e ol et o
to the sacrum (“local osteosynthesis”). el ehal Can o lpaudll

treatment has been described also navigated - is increasingly performed.
in individual cases, although
this is usually reserved for rare
indications.

subject of controversy in lit-
erature. According to research
from the 1990s, definitive inter-

nal osteosynthesis should ide- ki Sy Jese Al galie
ally be performed post-primary, V=¥ e e Saallasy
i.e. around 2 to 3 days after the Ol el o olall any AL
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accident. However, PAPE [28]
finds that extensive secondary
surgery of > 3 hours duration
can be seen as an initiator of
secondary changes associated
with the development of post-
traumatic organ dysfunction.
This is why he recommends
avoiding extensive surgery
between the second and fourth
day after the accident. It is gen-
erally understood that perform-
ing major secondary surgery

at an early stage should be
approached with caution, given
the significantly increased

risks it involves. The timing of
surgery must be based on the
patient’s individual clinical situ-
ation, with literature providing
the pO,/F O, ratio in addition to
various other evaluation param-
eters to assess the operability
of a polytrauma patient.

CONNOR [29] recommends
early definitive mechanical
stabilisation, i.e. within 1 week
after the trauma. According

to his findings, this approach
leads to shorter hospital stays
and thus fewer costs as well as
less pulmonary complications.
MATTA [30] suggests that open
reduction and internal fixation
should be performed no later
than 21 days after the accident,
stating that operations before
day 21 post-surgery poten-
tially achieve better reduction
results than after day 21 (70%
versus 55%, however, without
statistical significance).

Complications

Patients with pelvic ring inju-
ries fall into the high-risk group
for development of thrombo-
embolic complications. Ap-
propriate preventive care using
low-molecular-weight heparin
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while monitoring the coagula-
tion status (anti-Xa) and blood
count (thrombocytes) should
be sought. Early definitive
treatment and early mobilisa-
tion additionally minimise the
risk of deep vein thrombosis
affecting the pelvis or legs.
Open pelvic injuries and com-
plex trauma have an increased
rate of local soft tissue com-
plications and infection. This
needs to be taken into account,
especially when informing

the patient about the required
multiple surgeries.

Neurological disorders and
urological damage are in many
cases a direct consequence of
the injury; early detection often
clarifies whether or not there is
a connection to the injury and
enables immediate initiation of
appropriate care (e.g. urological
functional diagnostics, long-
term catheterisation, etc.).

Conclusion and Outlook

By ensuring early identifica-
tion and basic management of
unstable pelvic ring fractures in
polytrauma patients at the site
of the accident, the emergency
physician and the emergency
medical team can lay the
foundation for successful treat-
ment. Swift and direct trans-
port to the “right” clinic while
providing all relevant details

on the injury mechanism and
the injury pattern allows for ap-
propriate further treatment of
the patient.

Even with sufficient infra-
structure in place, the admis-
sion and initial treatment of
a polytrauma patient with
pelvic injury still represents

a challenge for the attend-
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ing medical team. Given the
life-threatening situation of
the patient, time-sensitive and
efficient care management is
indispensable. The coordina-
tion of treatment constitutes

a vital factor in the patient'’s
prognosis. A well-trained team
with a clearly defined and
thought-out treatment protocol
but technically inferior trauma
room equipment will still be
able to achieve better results
than a poorly performing team
in an environment with ideal
technical equipment. Regular
team training is therefore also
recommended for large medi-
cal centres with a high turnover
of team members. For this
purpose, it is useful to estab-
lish quality circles for briefing
on critical constellations and
debriefing on problematic situ-
ations as well as for recording
a consensus in a way that is
transparent and understandable
for all involved. In acute cases,
responsibility must be taken,
while briefings and debriefings
allow for discussion!

The ATLS® course concept has
already put these requirements
into practice, since experience
has shown that a seasoned
team combined with a well-
structured treatment concept
are the key to successful
treatment of a patient with
pelvic injury. Following priority-
based trauma room treatment
in compliance with ATLS®,

it is surgical treatment, also
priority-based and in compli-
ance with DSTC™ (Definitive
Surgical Trauma Care), that
increases the medical team’s
performance and skills after
having completed the relevant
courses and the related training
in emergency situations.
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Assessing the severity of pel-
vic injury as well as restoring
and ensuring circulation during
the primary survey are essen-
tial criteria for the success of
clinical treatment. In the event
of persisting haemodynamic
instability at the end of the
first treatment phase, there is
no point in continuing routine
diagnostic tests. At first, it is
imperative to restore the me-
chanical stability of the pelvic
ring using basic treatment
technigues in order to support
simultaneous haemodynamic
stabilisation procedures during
the resuscitation phase.

The use of conservative or
surgical treatment for pelvic
injury depends on the individual
diagnosis and fracture classifi-
cation. In the primary survey,
the correct assessment of the
severity of injury and haemor-
rhage is crucial for the patient’s
prognosis. Functional limita-
tions and chronic pain as well
as urological problems are a
decisive factor for late progno-
sis.

In view of the growing num-
ber and greater mobility of
older patients, the necessity
of surgical treatment for pelvic
fractures at an advanced age
is increasingly moving into the
focus of treatment. Age-spe-
cific treatment concepts are
increasingly being developed,
but there is still great need for
action.

olyaiwd Hlitel ua 0¥ a5l
o sl o &3] Llall 3
Al <ol an Yl sole)
oot alaaiul (o sall

acs Jal go Lallaall LuluYl
DRt slilac =8l Luiiyg
sl s Sealiga sanel)
eyl

Laalall oladlaall alasiul o)
daiad (b eall o LaY dasladll
iS5 il papazall e
Byl 23 Il il

Saiud ramaall agadill ¢Ls Lud Yl
ol s Gl ellisy 1,39
el sl pantl o) g yall 1Y
o Al sall JSLaally o3l Y1
Y .,si:..dl\,l;;gu Gasy Jole
LS ally saglyaall alae¥ Jda
a0l HLs Gl LS 3315
ool alpall dadlaall o 2 ¥
Toaziall Hlac¥l 3 Ly sl
U<y iia Yol a3 e
o dallaall )Lae Y o) Ll yie
Oy aaliie JShuy oy 5ha3 janll
Jaall 5,0 sl JIysle

oo 9l Hgws

S olallaall 3awis o)
oAl HI8] (3 s s Jole
s S Cose Basd asas Ol
Oy el 2 Ne JsSs5
A (8 L Goolsb 48,8 usas
sl o) Al wlagad wld
Fhall (3 csllas o yatiuall
3oy agaad nilly 5 Il Lokl
Gl gl gy Jotl sl e
dae s Llie o oo nall (e
IS 5 usaill ol LainY) Lasls
1€ g JSLuall ol g Ls 5 Y
Lot Li g p Laa Y1 Jums
o)l 54 Go S Lo pga
Bolall oYLl 3 A ynall Jand
peanas Slaslaall paale el g
sl

512 CATLS (ulil o, sS pdg a3l
G alaall La il e LU
clinall 3yl U oluall o el
TLaladl g spie po cin M L
Lallaall £ liae Lo agbaiill Lives
ol Al el ps el ma il
Ladlaall L oligl sVl Gun s
o B3ty o2 gl 4555y
Agalyall Zallaall ®ATLS Ll
lsls¥ e oLy elliS

2, Lall) DSTC™ oo 33 53l
OLs (o g s Buanall Lualyall
bl Bl wllee s @lsua
Camall ol o<W alas] aay wlas
eYla b L Lalaidl ol il
s skl

Lo pall 1,391 50k anadty
Olosddl Hlas g Suladiawl elli<
Slare oo LY Tl ull UMa
bl rlas plaal (655 08

pac asas dla (B Ll
b s (Saolisn gana a0
Ladlaall o SV skl Lulgs



Pelvic Fractures

Literature

1. Bosch U, Pohlemann T, Haas N, et al.:
[Classification and management of
complex pelvic traumal. Unfallchirurg
1992; 95(4): p. 189-96

2. Grotz MR, Allami MK, Harwood P, et
al.: Open pelvic fractures: epidemiol-
ogy, current concepts of management
and outcome. Injury 2005; 36(1): p.

1-13

3. Hauschild O, Strohm PC, Culemann U,
et al.: Mortality in patients with pelvic
fractures: results from the German
pelvic injury register. J Trauma 2008;
64(2): p. 449-55.

4. Meighan A, Gregori A, Kelly M, et al.:
Pelvic fractures: the golden hour. Injury
1998; 29(3): p. 211-3

5. Trunkey DD: Hemorrhage in pelvic
injuries. Sci Am 1983; 249(2): p. 20-27.

6. Tscherne H, Pohlemann T (Hrsg.)
(1998) Tscherne Unfallchirurgie:
Becken und Acetabulum. Springer,
Berlin Heidelberg New York Tokyo

7. Culemann U, Scola A, Tosounidis G,
et al.: [Concept for treatment of pelvic
ring injuries in elderly patients. A chal-
lenge]. Unfallchirurg 2010; 113(4): p.
258-71

8. Stuhler T, Stankovi P, Krause P, Koch
A. (1977) [Pelvic fractures in children:
clinic, late results, biomechanic.] Arch
Orthop Unfallchir 90(2):187-98

9. Shlamovitz GZ, Mower WR, Bergman
J, Chuang KR, Crisp J, Hardy D, Sar-
gent M, Shroff SD, Snyder E, Morgan
MT. (2009) How (un)useful is the pelvic
ring stability examination in diagnosing
mechanically unstable pelvic fractures
in blunt trauma patients?, J Trauma
66(3): 815-20

10.B. Pehle, D. Nast-Kolb, R. Oberbeck,
C. Waydhas und S. Ruchholtz (2003)
Wertigkeit der korperlichen und radiolo-
gischen Basisdiagnostik des Beckens
in der Schockraumbehandlung. Un-
fallchirurg 106(8): 642-8

11.Gonzalez RP, Fried PQBukhalo M
(2002) The utility of clinical examination
in screening for pelvic fractures in blunt
trauma. J Am Coll Surg 194(2): p. 121-5

12.Miller PR, Moore PS, Mansell E, et
al.: External fixation or arteriogram in
bleeding pelvic fracture: initial therapy
guided by markers of arterial hemor-
rhage. J Trauma 2003; 54(3): p. 437-43

13.Pohlemann T, Gansslen A, Stief CH.
(1998) [Complex injuries of the pelvis
and acetabulum]. Orthopade 27(1): 32-
44

14.Pohlemann T, Paul C, Génsslen A,
Regel G, Tscherne H. (1996)Traumatic
hemipelvectomy. Experiences with 11
cases]. Unfallchirurg 99(4): 304-12

15.Pereira SJ, O'Brien DP, Luchette FA, et
al.: Dynamic helical computed tomogra-
phy scan accurately detects hemor-
rhage in patients with pelvic fracture.
Surgery 2000; 128(4): p. 678-85

16.Blackmore CC, Jurkovich GJ, Linnau
KF, et al.: Assessment of volume of
hemorrhage and outcome from pelvic
fracture. Arch Surg 2003; 138(5): p.
504-8; discussion 508-9

17.Edeiken-Monroe BS, Browner BDJack-
son H: The role of standard roentgeno-
grams in the evaluation of instability of
pelvic ring disruption. Clin Orthop Relat
Res 1989(240): p. 63-76

18.Bone L, in Skeletal Trauma, J.J.
Browner B., Levine A, Trafton P., Editor.
1992, Saunders: Philadelphia.

19.0sborn PM, Smith WR, Moore EE, et
al.: Direct retroperitoneal pelvic packing
versus pelvic angiography: A com-
parison of two management protocols
for haemodynamically unstable pelvic
fractures. Injury 2009; 40(1): p. 54-60

20.Cothren CC, Osborn PM, Moore EE,
Morgan SJ, Johnson JL, Smith WR.
(2007) Preperitonal pelvic packing for
hemodynamically unstable pelvic frac-
tures: a paradigm shift. J Trauma 62(4):

834-

21.Westhoff J, Laurer H, Wutzler S, et al.:
[Interventional emergency emboliza-
tion for severe pelvic ring fractures

German
Medical

alu
dals|

Journal L1y

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

with arterial bleeding. Integration into
the early clinical treatment algorithm].
Unfallchirurg 2008; 111(10): p. 821-8

22.Noda M, Morozumi J, Mishima S, et
al.: Visualization of efficacy of recom-
binant factor FVlla in a pelvic fracture
patient. J Trauma 2008; 64(6): p. E86-8

23.Mears DC, Rubash HE Pelvic and
acetabular fractures. (1986) Thorofare,
NJ, Slack

24.Shuler TE, Boone DC, Gruen GS, Peitz-
man AB (1995) Percutaneous iliosacral
screw fixation: early treatment for un-
stable posterior pelvic ring disruptions.
J Trauma 38(3): 453-8

25.Rommens PM, Hessmann MH: Staged
reconstruction of pelvic ring disruption:
differences in morbidity, mortality,
radiologic results, and functional out-
comes between B1, B2/B3, and C-type
lesions. J Orthop Trauma 2002; 16(2):

p. 92-8

26.Pape HC, Stalp M, Dahlweid M, Regel
G, Tscherne H (1999) Welche primare
Operationsdauer ist hinsichtlich eines
“Borderline-Zustandes” polytraumatisi-
erter Patienten vertretbar? Unfallchirurg
102: 861-869

27.Denis F, Davis SComfort T: Sacral
fractures: an important problem. Ret-
rospective analysis of 236 cases. Clin
Orthop Relat Res 1988; 227: p. 67-81

28.Pape HC, Stalp M, v. Griensven M,
Weinberg A, Dahlweit M, Tscherne
H (1999) Optimaler Zeitpunkt der
Sekundaroperation bei Polytrauma.
Chirurg 70: 1287-1293

29.Connor GS, McGwin G Jr, MacLennan
PA, Alonso JE, Rue LW 3rd. (2003)
Early versus delayed fixation of pelvic
ring fractures. Am Surg 69(12): 1019-23

30.Matta JM, Tornetta P, 3rd (1996)
Internal fixation of unstable pelvic ring
injuries. Clin Orthop (329): 129-40

Prof. Dr. Ulf Culemann (MD)
Dr. Markus Burkhardt (MD)
Prof. Dr. Werner Knopp (MD)
Prof. Dr. Tim Pohlemann (MD)

R ENE @IS

Clinic for Trauma, Hand and
Reconstructive Surgery
Saarland University Hospital
Homburg/Saar

b 9all gus



Bariatric Surgery

German
Medical

il
EPRLN |

Journal =Ly

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Bariatric
urgery

Current Therapeutic
Options and Prospects

Introduction

During the last few years,
obesity has developed to
become a serious medical

and socioeconomic problem.
The number of overweight or
morbidly obese people has
generally increased; in addition,
the increased extent of obesity
with accumulation of extremely
obese patients is alarming. This
development is not limited to
western countries and also
concerns children and adoles-
cents to an increasing extent.
The multitude of obesity-as-
sociated comorbidities, above
all type Il diabetes, arterial
hypertonia, sleep apnoea syn-
drome as well as degenerative
musculoskeletal diseases, con-
stitutes another problem. The
incidence rate of secondary
diseases significantly increases
in proportion to the increasing
body mass index (BMI) [1].

The initial conventional treat-
ment of morbid obesity
predominantly involves con-
servative therapeutic meas-
ures. These include multimodal
therapeutic approaches and
also comprise behavioural
therapy, in addition to diets,
medication as well as dieto-

therapy and kinesiotherapy.
The consistent implementation
of these complex therapeutic
approaches and a high degree
of patient compliance allows
for achieving at least short-
term satisfactory reduction of
the body weight. Investigations
during the last few years have
shown, however, that the ef-
fect of conservative therapeu-
tic measures is only temporary
in the majority of patients [2].

At present, the surgical treat-
ment is the only way to induce
and maintain a long-term
significant weight reduction.
Furthermore, it has a lasting
positive effect on associated
comorbidities and thus also on
the case fatality rate [2].

By now, numerous investiga-
tions have demonstrated that
bariatric surgical procedures
are capable of inducing remis-
sion of type Il diabetes or
reducing the extent of its treat-
ment in more than 70% of all
patients [3].

The objective of the review at
hand is to provide a brief over-
view of the most frequently
performed bariatric procedures
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Bariatric Surgery

and additionally provide a
critical outlook regarding the
extension of indications for
such interventions to include
normal-weight and slightly
overweight patients suffering
from type Il diabetes.

Key words: bariatric surgery,
surgical procedures, Type 2
Diabetes, review

Laparoscopic Adjustable
Gastric Band (LAGB)

The laparoscopically implanted
adjustable gastric band (LAGB)
is one of the most frequently
performed restrictive proce-
dures worldwide [4]. The LAGB
impresses with the simplicity
of the surgery involving little
surgical trauma, low morbidity
rate and a mortality rate of

< 0.1% [5]. At first, a pars flac-
cida approach is made using
the laparoscopic technique
and the retrocardiac tunnel is
created. After pulling through
the band, a pouch (approx. 15
ml) is separated and connected
to a port chamber fixed above
the fascia (Fig.1). Seroserous
sutures at the fundus prevent
the band from slipping. With
20-25% of the initial BMI,

the largest average weight
reduction takes place in the
first 2 years [6]. The meta-
bolic outcome is substantially
dependent on the amount of
weight reduction. Two inves-
tigations have revealed a type
Il diabetes remission rate of
50% (Tab. 1) [6, 7]1. The careful
selection of patients, a high
degree of patient compliance
and close-meshed interdis-
ciplinary follow-up treatment
including band adjustment are
of essential importance for
the success of this minimally
invasive procedure.
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Despite the excellent results
showing a weight reduction

of up to 50% or more during
the first two years follow-

ing the surgical intervention,
complications or band failure
might occur in the further
course, often making another
surgical intervention neces-
sary. The long-term failure of
the LAGB is documented to
range between 10.5 and 76 %
depending on the follow-up pe-
riod and is more likely to occur
with increasing age [8-10]. The
most frequent complications
are pouch dilation and slipping,
often occurring in combina-
tion with dysphagia. Further
complications include band
migration, oesophageal dilation
with dysmotility, severe gastro-
oesophageal reflux as well as
port-associated problems.

Laparoscopic Sleeve
Gastrectomy (LSG)
Laparoscopic sleeve gastrec-
tomy constitutes one of the
younger bariatric procedures
and has quickly established
itself as one of the most
frequently performed interven-
tions to treat morbid obesity.
From the historical point of
view, LSG can be regarded as
a further development of the
Magenstrasse & Mill surgery.
Being a restrictive procedure,
it is part of the more complex
biliopancreatic diversion with
“duodenal switch” (BPD-DS).
LSG as an individual procedure
was initially propagated to treat
extremely obese patients with-
in the scope of a two-stage
concept as the primary sur-
gery followed by subsequent
intestinal bypass. The goal of
this strategy was to reduce the
morbidity and mortality rates.
Some years ago, however, it
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Bariatric Surgery

was clearly demonstrated that
LSG without secondary surgery
also constitutes a reasonable,
safe and effective therapeutic
option. The weight reduction
achieved is larger compared

to the gastric band and com-
parable to gastric bypass at
lower complication and mortal-
ity rates, at least in the short
and medium term, although
long-term results are still to
follow [11-14]. The surgical
technique involves a vertical
gastric resection, leaving a nar-
row gastric tube at the lesser
curvature (Fig. 2). The calibra-
tion is ensured by intraopera-
tive placement of a bougie. The
extent of the weight reduction
in dependence on the bougie
size is subject of fierce debate.
There are indications that

the incidence rate of postop-
erative leakage in the stapled
suture area is increased with
small bougie sizes, caused

by extremely high intragastric
pressure. Compared to other
bariatric interventions, the
maintenance of the gastric
function, the avoidance of

an intestinal bypass and the
implantation of foreign mate-
rial as well as the endoscopic
accessibility are advantageous.
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Remission Rates of Type Il Diabetes and Arterial Hypertonia
Following Different Bariatric Interventions

LAGB
Type Il Diabetes 50%

30-70%

Arterial Hypertonia

55-74%

63-68%

LSG RYGB BPD-DS

82-98% 92%

52-92% 83%

LAGB = Laparoscopic Adjustable Gastric Band; LSG = Laparoscopic Sleeve
Gastrectomy; RYGB = Roux-en-Y Gastric Bypass; BPD-DS = Biliopancreatic

Diversion with Duodenal Switch

Table 1: Remission rates of type Il diabetes and arterial hypertonia following

different bariatric interventions
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Investigations reveal a weight
reduction of 40% to 69% in
the first few years [15-17]. This
therapeutic option also has a
positive effect on obesity-asso-
ciated comorbidities, producing
remission rates of 55-74% of
type Il diabetes and 63-68% of
arterial hypertonia (Tab. 1) [14,
18]. The most frequent compli-
cations include leakage in the
stapled suture area (1.17%),
haemorrhage (3.57%) as well
as postoperative stenoses
[11,19].

The success of this proce-
dure can be attributed to the
restriction, reducing the gastric
capacity and improving the
feeling of satiety. Furthermore,
neurohumoral mechanisms
such as the reduction of the
ghrelin-producing endocrine
cells predominantly found at
the fundus and the accelerated
gastric evacuation including
earlier duodenal nutrient expo-
sure seem to play a significant
role [17, 19, 20].

In addition, numerous changes
of certain hormones are de-
tected, resulting in increased
feeling of satiety and a positive
effect on the diabetic meta-

lall

il ga Le gutu SV LYEAYI
ANV Lolyall 552 Lakis 3
olavatll el /Y. 0V Ll
(VA NY) el an Ls

sia b rlaallaga of oS

Lo a3A 5 waad Jl Llaad)
Doaidl SLIT e fyaad g Saaall
el oo SiSYIy satiety aailly
Lvaall LY e Luslal

B o] Jie 4 go sl
Laadl LY s ghrelin oaly ,adl
ey JShny B ga gally dalalall
£ 158 gy asall ulys b
gl 5,25 Liadaio Suaall

ol il sl al gall Soall
Y NAAY) ells 315,08 0
&8 Bagandl Yoyl ) LYl
ool w33 (Sl Bosae oU go
sle g—.“;.:'?'a-.‘-'“;‘—"\-"\s il
oSeall slall Ly Mana Y1 UL
LSG Lulae ol 3 liay (YY)
Soanae Llae 065 o 0o SST o
L3

dunall 33laall dslas
Roux-en-Y

e o35 Sl Laleall sla a3
Lila (RYGB) glasll julais 3y ko

Gilosdl dal

_.;\ﬁll ébi t_o‘s..\.t.o.u L“;J\g_u_"
LY (g gtius sl Gas (S
o ST Aty g (YUSE) suiall
tmss Jlaninly O ¥l lia Lulys
OA3A (gus dalaadl (ST ala
gl (ulad e aaiay (55l

Lo liay cdalall clisl ¢ 5,5l
Jus Lo dliay Jlas ps 50 JIe
day atll G gaa Jass o e
bLall wlya dilie 5 dal,all
8oyl L (55 Al 8 uiall
Sk Saaall Jals Laall

iallaa oilalaall ae &,Laal
Lkl s Gl A Y Bl
Lanall Lol oIl e Laslas

sl g 235 Lasaall Slaall i3y
S

Sk e Lashal (Say olliS
el a3y Saaall yulais

ool pelassl el lagin i
olsiadl g 778 =+ Jaaay
Llaall sigly (VV=10) J5Y
021l e ol 533
eYane M Luse Dlayll 130
L el plull ZVE—00 (Las
Janay aLsbll baial g Ll ]
Ols (VA NVE)(Y Jsaa) ZIA-TY



Bariatric Surgery

bolic state [21]. This suggests
that LSG is more than a simple
restrictive procedure.

Roux-en-Y Gastric Bypass
(RYGB)

The laparoscopically performed
Roux-en-Y gastric bypass
(RYGB) is currently the most
popular and most frequently
performed bariatric procedure
and should be considered es-
pecially for obese patients suf-
fering from type Il diabetes [4].
At present, RYGB is regarded
by many surgeons as the gold
standard for both primary and
revision surgeries, especially
after restrictive procedures
have failed [22, 23].

Being a combined procedure,
RYGB combines the restriction
with a “mild"” malabsorption.
The first step of the surgery

is the formation of a gastric
pouch (15 - 25 ml) (Fig. 3). In
the course of the intestinal
bypass, the upper jejunum

is separated approx. 50 cm
distally to the ligament of
Treitz and an alimentary limb
(in front of or behind the colon)
of 160 cm is formed. The
most frequent early complica-
tions include haemorrhage of
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the stapled suture as well as
anastomotic leakage. Techni-
cal complications in the further
course are caused by pouch
dilation (1.5%), anastomotic
stenosis (1 — 15%) as well as
pouch evacuation or reflux dis-
orders [24,25]. The occurrence
of gastro-gastric fistulas is
frequently observed following
anastomotic leakage, leading
to the loss of the restrictive
effect. Further complications in
the long term include what is
referred to as marginal ulcera-
tion, which frequently occurs
in the anastomotic area with
an incidence rate of 0.6 - 16%
as well as intestinal obstruc-
tion caused by internal hernia
(1.3%) [26].

The average weight reduction
as Excess Weight Loss (EWL)
is estimated at 61-83%, where-
by patients with a BMI of >50
kg/m? exhibit a lower EWL on
average [27, 28]. Substantial ef-
fects are observed on obesity-
associated comorbidities as
well. For example, the remis-
sion rate of type Il diabetes is
82-98%; arterial hypertonia no
longer requires treatment in
52-92% of all patients (Tab. 1)
[27,28].
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Bariatric Surgery

The metabolic effect of the
RYGB goes far beyond the
mere loss of weight. The
glucose metabolism returns to
normal shortly after the surgi-
cal intervention, long before

a significant weight reduction
is achieved [3]. Besides the
limited food intake as well as
increased feeling of satiety and
reduced feeling of hunger, the
duodenal exclusion, the earlier
exposure of the ileum to nu-
trients as well as the changed
regulation of enterohormones
(e.g. ghrelin, GLP, PYY, adi-
ponectin) are considered to be
the reasons.

Biliopancreatic Diversion
with Duodenal Switch
(BPD-DS)

The BPD-DS is considered to
be the currently most effective
bariatric procedure in terms

of stable and lasting weight
reduction and is thus especially
recommended to extremely
obese patients as the primary
surgery. Nevertheless, it is
rarely performed and is not
widespread [4]. Following the
performance of a lateral gastric
resection and formation of

a gastric sleeve, an alimen-
tary and biliopancreatic limb is
formed. The latter is introduced
into the ileum according to
Y-Roux 100 cm in front of the
ileocaecal valve. To complete
the procedure, the duodenal
switch is performed by sepa-
rating the duodenum approx.

5 cm behind the pylorus. The
BPD-DS not only exhibits

the largest weight reduction
caused by the combination of
resection and malabsorption
but, by preserving the pylorus,
it is also associated with

more quality of life compared
to other bypass procedures.
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The undesirable side effects
of other procedures, such as
dumping syndrome, intoler-
ance of solid food and marginal
ulceration are not observed
[29]. Long-term results demon-
strate a remission rate of 92%
of type Il diabetes and 83% of
arterial hypertonia (Tab. 1) [7,
30]. The morbidity and case
fatality rates that are higher
than in all other procedures
are, however, problematic. In
meta-analyses, they are re-
ported to be 17.6% and 1.1%,
respectively [31]. Due to the
additional considerable risk of
nutritive and metabolic disor-
ders, this procedure should
preferably be recommended to
extremely obese patients.

Metabolic Surgery

Obesity induces a great
number of metabolic diseases
(metabolic syndrome), entail-
ing various complications and
a shortened life expectancy. In
this respect, type |l diabetes

is one of the most frequent
secondary diseases, which

is induced by increased body
weight coupled with genetic
disposition. In a high percent-
age of obese patients, bariatric
interventions result in the
remission of associated comor-
bidities, which yielded the new
term “metabolic surgery”.

It predominantly focuses on
the treatment of type Il diabe-
tes and other severe metabolic
diseases. The principles of
metabolic surgery are not sole-
ly based on the reduction of
overweight but are specifically
aimed to induce a multitude of
hormonal changes.

Furthermore, the excellent
results regarding obesity-
associated comorbidities in
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Bariatric Surgery

Fig. 2: Resected gastric tissue
following sleeve gastrectomy

obese patients have sparked

a worldwide discussion about
extending the indication spec-
trum for “metabolic” surgical
interventions to include normal-
weight and slightly overweight
patients.

The finding that the improve-
ment of obesity-associated
concomitant diseases occurs
already prior to achieving a sig-
nificant weight reduction has
led to a multitude of investiga-
tions. A great number of mainly
neurohumoral mechanisms are
considered to be the reason
for the positive results (Tab.

2). This finding has allowed

for establishing new surgical
procedures (duodenal-jejunal
bypass, ileal transposition),
producing antidiabetic effects
through the targeted change
of humoral mechanisms and
accompanied by only slight
weight reduction. The sig-
nificance of both these new
and the conventional bariatric
procedures for the treatment
of type Il diabetes is, however,
still being disputed, especially
in diabetics with normal weight
or only slight overweight. For
this reason, these patients
should preferably be treated
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within the scope of studies or
at centres with corresponding
expertise. This is the only way
to objectively and conclusively
assess this therapeutic option.
Should the initial positive re-
sults be confirmed, this would
induce a worldwide revolution-
ary change in treating one of
the most frequent metabolic
diseases.

Summary

Especially the healthcare sector
is faced with serious problems
due to the alarming worldwide
increase of obesity. Conserva-
tive treatment methods fail in
the majority of cases.

At present, the surgical
treatment is the only way to
guarantee lasting and long-
term reduction of overweight.
Bariatric surgery has proved a
safe and effective therapeutic
option that has a positive effect
on both weight reduction and
obesity-associated comorbidi-
ties. This is achieved by low
morbidity and mortality rates.
The investigation of neurohor-
monal mechanisms that are
closely associated with the
development of obesity and
the metabolic syndrome has
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Fig. 3: Separation of the gastric
pouch during Roux-Y gastric bypass

led to a better understanding
of the pathophysiology and the
effects of the individual surgi-
cal procedures as well as the
establishment of new surgical
procedures. They appear to be
capable of both reducing over-
weight and specifically treating
diseases within the metabolic
syndrome, especially type I
diabetes.

The extension of indications
for bariatric interventions to
include normal-weight and
slightly overweight diabetics
bears huge potential and could
help open up new dimensions
of treating one of the most
frequent metabolic diseases;
however, this approach needs
to be critically investigated
within the scope of further
studies.
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Table 2: Present theories concerning
the remission of type Il diabetes
following bariatric interventions [3]
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Present Theories Concerning the Remission of Type Il Diabetes
Following Bariatric Interventions [3]

* Exclusion of duodenal receptors and proximal small intestine
sections from the food passage (foregut theory)

* Rapid delivery of undigested nutrients to distal small intestine
sections with increased secretion of the glucagon-like-peptide

(GLP-1) (hindgut theory)

e Increase of adiponectin level with improvement of insulin sensitivity

¢ Reduction of insulin resistance by improvement of the liver

morphology

¢ Reduction of ghrelin level
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Background and
Epidemiology

Although shoulder stiffness
was first described more than a
century ago, it remains till now
a broad problematic term with
variable proposed Aetiologies,
broad spectrum of patholo-
gies, different terminology and
variable clinical manifestations
which however are character-
ized by loss of both active and
passive range of motion of

the shoulder. The term frozen
shoulder was first described
Codman in 1934. Another term
used by Naviaser is adhesive
capsulitis that describes the
suggested underlying pathol-
ogy which he proposed as a
chronic inflalmmatory process
that involves the shoulder
capsule resulting in its thick-
ening and contracture as well
as secondary adhesion to the
humeral head. Recently the
term frozen shoulder is used
to describe only the idiopathic

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Advances in the
Management of
Shoulder
Stiffness

forms and was defined by the
AAOS in 1992 as “a condition
of uncertain etiology character-
ized by significant restriction of
both active and passive shoul-
der motion that occurs in the
absence of a known intrinsic
shoulder disorder.” Incidence
of shoulder stiffness in the
general population ranges from
2% to 5%, with women repre-
senting 70% and 20% to 30%
of patients will be bilaterally af-
fected. No accurate incidence
of acquired stiffness has been
determined due to the great
variability in this group.

Classification

Many classifications for the
stiff shoulder have been pro-
posed in the literature with the
most accepted one classifying
it into idiopathic and acquired
forms. The idiopathic form

is referred to also as Frozen
Shoulder and includes patients
without preceding shoulder pa-
thology as well as those having
systemic disorders known for
its high association with frozen
shoulder, mostly Diabetes Mel-
litus. This type is characterized
by generalized glenohumeral
capsular contracture. Acquired

stiffness generally includes
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Fig. 1: Classification of shoulder
stiffness

post traumatic and post
surgical stiffness und usually
exhibits localized contractures
(Fig. 1).

Pathology

Shoulder stiffness results from
adhesions or contractures

at one or more of the gleno-
humeral, subacromial or scapu-
lothoracic articulations (Fig. 2).
The majority of daily life activi-
ties are performed in positions
within the midrange of motion
in which the capsule and gleno-
humeral ligaments are free of
tension and only become tense
at the ends of range of mo-
tion (ROM). The capsule in the
region of the rotator interval
contains the coracohumeral
and superior glenohumeral
ligament which show a gradual
increase in their tension with
increasing external rotation in
0 degrees of abduction while
the middle glenohumeral
ligament becomes tense with
maximal external rotation at

45 degrees of abduction and
the anterior band of the inferior
glenohumeral ligament (IGHL)
becomes taut at 90 degrees of
abduction. On the other hand,
the posterior capsule and the
posterior band of the inferior

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Stiff shoulder

Frozen shoulder

- idiopathic
- primary

post-surgical

glenohumeral ligament be-
come tense in internal rotation.
Asymmetric tightness of the
shoulder capsule may follow
operative shoulder procedures
or traumatic events and can
cause excessive translation of
the humeral head with subse-
guent impingement symptoms
or degenerative arthritis.

Although many mechanisms
for development of the
shoulder stiffness have been
postulated, the exact pathologi-
cal mechanism remains unclear
with most studies showing the
capsule as being the primary
structure affected, mostly with
perivascular infiltration and
capsular fibrosis and possibly
synovial affection. It is still
debatable whether there is

an immunological basis for

this condition or not with only
some studies confirming an in-
creased level of circulating im-
mune complexes, serum Ig-A,
C-reactive protein or decreased
lymphocyte transformation in
these patients. However other
studies failed to support such
findings.

Natural History
The natural history of frozen

Acquired stiffness

post-traumatic
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Fig. 2: Arthroscopic picture of
intraarticular adhesions in Stiff
shoulder

shoulder is not yet proved or
well understood. Many consid-
er frozen shoulder a self-limited
disease although it is proved
that some patients may con-
tinue to have some degree of
permanent restriction of mo-
tion even after the resolution
of all phases of the disease.

disorders and some neoplastic
disorders show also a higher
association with frozen shoul-
der. There has been also an
association with some neuro-
logical disorders as Parkinson's
disease, cerebral hemorrhage,
hemiparesis, as well as some
psychiatric disorders.
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posed to impose a higher risk
for the development of shoul-
der stiffness. These include the
age range between 40 and 60
years with possible early inci-
dence in patients with insulin-
dependent diabetes dating
since childhood. Diabetes Mel-
litus patients show a 10% to
35% incidence of frozen shoul-
der which is strongly associ-
ated with its duration. Surgical
operations in the surrounding
structures as axillary node and
neck dissection, cardiac cath-
eterization in the axilla as well
as prolonged shoulder Immobi-
lization in adults constitutes a
high risk for stiffness. Cervical
degenerative disorders, chronic
pulmonary disorders, thyroid

Radiographic and laboratory
studies may be sometimes
helpful. There are certain diag-
nostic criteria that characterize
the idiopathic frozen shoulder
and considered to be a key
component in its diagnosis.

These include the lack of a
history of shoulder trauma or
surgery, significant unilateral
limitation of both passive and
active ROM in all planes and
normal radiological findings.
Acquired or secondary Shoul-
der Stiffness is somehow ex-
pected after bone or soft tissue
injuries around the shoulder.
Isolated posterior capsular con-
tracture is the most commonly
described in acquired stiffness.
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Shoulder stiffness may also fol-
low surgical procedures around
the shoulder as anterior or pos-
terior capsulorrhaphy, inferior
capsular shift, and rotator cuff
surgery.

Frozen shoulder shows three
classic successive phases:

1. Freezing phase: This is the
initial stage that is character-
ized by pain present for several
months at rest and is exagger-
ated with movements, espe-
cially sudden ones. Difficulty
with sleeping is described
particularly over the affected
side. Progressive limitation of
motion until complete loss of
function may occur. This phase
generally lasts between 2 and
9 months.

2. Frozen phase: Pain tends

to decrease in this phase but
the motion becomes severely
restricted in all planes even
with light activities. This usually
provokes the patient to seek
medical advice. This phase can
last between 3 and 12 months
or may be sometimes longer.

3. Thawing phase: ROM slowly
returns with improvement of
pain. It may take several years
until the full range of motion
could be restored. There may
be sometimes a permanent
mild to moderate restriction of
motion.

In acquired stiffness there is no
predictable course like idiopath-
ic frozen shoulder although it is
characterized by loss of motion
in certain directions depending
on the etiological factor.

A careful and complete shoul-
der as well as cervical exami-
nation should be performed.

Inspection for signs of trauma
or previous surgery that refer
to acquired stiffness should be
taken into account. Active and
passive ROM is limited and
should be tested in all planes
in both shoulders and recorded
for both diagnosis and follow
up of treatment. Laboratory
investigations may be ordered
if infection or diabetes are
suspected.

Imaging and Arthroscopic
Diagnosis

Routine radiographs are done
to exclude associated bony
lesions of the shoulder and are
usually normal. Humeral head
osteopenia due to disuse of
the shoulder may be seen. MRI
with IV gadolinium may show
thickening of the joint capsule
and synovium more than 4 mm
in the region of rotator interval
and axillary pouch. Arthros-
copy after confirmation of
diagnosis by examination under
general anesthesia is useful to
evaluate and treat additional
pathology and it may show
variable findings depending on
the stage of the disease from
synovitis to chronic adhesions.

Treatment

Conservative management is
the initial approach in almost all
patients and operative treat-
ment could only be indicated
when patients fail to respond
to nonoperative measures.
Nonoperative measures in-
cludes: Medication as NSAIDs
and oral steroids which could
result in a significant improve-
ment in the ROM, function

as well as pain relief due their
anti-inflammatory effect espe-
cially if combined with a regular
exercise program. Physical
Therapy is started with active
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Fig. 3a: Technigue 360° arthroscopic capsular release 1. Rotator interval release (red). 2. Anterior capsule, MGHL and anterior band
of IGHL release (in green), 3.Posterior capsule, posterior band of IGHL and inferior capsule (in orange).
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Shoulder Stiffness

Fig. 3b: Electrothermal device (OPES,

assisted ROM and passive
stretching exercises several
times daily with trial to exceed
the pain limit slightly each
time. The use analgesics and
application of local heat before
exercise as well as ice appli-
cation after exercises which
help in improving compliance
with physiotherapy by reduc-
ing pain should be encour-
aged. Physiotherapy should
be gently performed without
excessive force, particularly in
early phases. Other conserva-
tive measures such as short
waves, ultrasound, electro-
physiotherapy, massage and
heat lamps may be additionally
considered in the rehabilita-
tion process, although there is
no proof of particular benefit.
Patients must understand the
course of the disease and have
a good compliance to expect
a good result nonoperatively.
Several forms of injections
could be utilized especially in
early phases, although their
role is still controversial. These
include intra-articular and
subacromial steroid injection,
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Arthrex, Naples, FL)

periarticular (trigger point)
injections and suprascapular
and subscapular nerve blocks.
Acupuncture may also result

in a marked improvement in
some patients. Calcitonin and
sometimes Radiation therapy
in stiff shoulder-related hetero-
topic ossification can prevent
recurrence after excision.

Operative management is
mostly indicated with failure to
regain a satisfactory ROM after
about 3 to 6 months of nonop-
erative treatment. Operative
options include manipulation
under anesthesia (MUA) and
surgical release and should be
always followed by intensive
prolonged physiotherapy. Most
surgeons recommend MUA in
patients with frozen shoulder
after failure of nonoperative
treatment whereas patients
with acquired stiffness might
not respond well to manipula-
tion. Manipulation should be
postponed until resolution of
the inflammatory phase. MUA
may improve the range of mo-
tion but often results in tears
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Shoulder Stiffness

Fig. 4: Patient positioning in Beach
chair position and standard posterior
and anterior arthroscopic portals

in the subscapularis muscle
and tendon, the supraspinatus
tendon, the long head of the bi-
ceps tendon and shoulder cap-
sule or fractures of the proxi-
mal humerus and in extreme
cases shoulder dislocation and
brachial plexus palsy. Due to

its associated hazards MUA is
not recommended by many au-
thors initially but at the end of
arthroscopic capsular release
to improve the obtained ROM
through arthroscopic release.
Due to its associated hazards,
MUA is not recommended by
many authors initially but at the
end of arthroscopic capsular re-
lease to improve the obtained
ROM through arthroscopic
release. The technique of MUA
implies the application of a
constant controlled force to the
proximal humerus while stabi-
lizing the scapula and applying
a gradual traction and flexion
are first followed by adduction
across the patient’s chest to re-
store internal rotation. The arm
is then returned to neutral posi-
tion and the forearm is rotated
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very gently into external rota-
tion without excessive force
followed by abduction and then
internal and external rotation in
this position to further release
the anterior and posterior cap-
sule. Force should be applied
to the humerus as proximal as
possible to minimize torque

by decreasing the lever arm
and gentle manipulation us-
ing the two-finger approach

to avoid excessive force. A
regional block is recommended
after MUA to allow immedi-
ate rehabilitation. Recurrence
after MUA is estimated to be
between 5-20%.

Open Surgical Release is

rarely indicated nowadays

after the marked advances in
arthroscopic techniques and
instruments. Examples include
patients with acquired stiffness
resulting from extra-articular
soft tissue contracture, such as
after Putti—Platt procedure due
to involvement both subscapu-
laris tendon and the capsule.
Open surgical excision of scar
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tissue and release of extra-
articular adhesions with or
without Z-plasty of the capsule
and subscapularis tendon is
the treatment of choice in this
condition. Patients with stroke
who develop sever contracture
of SSC and pectoralis major
may be indicated for open
surgical release. Disadvantages
of open surgical release include
postoperative pain and recur-
rence of stiffness due to the
need to protect the length-
ened or repaired subscapularis
tendon.

Arthroscopic capsular Release
is currently the treatment of
choice for shoulder stiffness
and was first performed by
Conti in 1979. It aims at per-
forming a systematic release in
a stepped approach that may
involve up to 360° of the cap-
sular attachment at the glenoid
with the use of an electrother-
mal device (Fig. 3a, b).

Advantages of arthroscopic
capsular release include direct
and enhanced visualization of
the pathologic capsule with
subsequent accurate release.
At the same time associated
pathologies can be identi-

fied and addressed and the
subacromial space could be
evaluated with performing any
required soft tissue or bony de-
compression. Physical therapy
could be started earlier after
arthroscopic release. The pro-
cedure is performed in beach
chair position through the
standard posterior and anterior
superior portals (Fig. 4).

MUA is better to be avoided
before arthroscopy to avoid
bleeding and obscuring visuali-
zation as well as fluid extrava-

sation. Passive ROM should be
initially measured and recorded
followed by diagnostic arthros-
copy and synovial resection.
Biceps tendon pathology
should be managed with either
tenotomy or tenodesis fol-
lowed by systematic capsular
release using the electrother-
mal device. Capsular release
should be started superiorly
and anteriorly in the region of
rotator interval deviding the
superior glenohumeral liga-
ment together with the anterior
capsule till the superior border
subscapularis. Release of the
contracted rotator interval
results in lateral and inferior
translation of the humeral head
and subsequently improve-
ment of visualization.

Care should be taken to
release medially the interval
between subscapularis tendon
and shoulder capsule. This

is followed by release of the
middle glenohumeral ligament
as it crosses posterior to the
subscapularis. Release of the
anterior capsule is continued
inferiorly to include the ante-
rior band of the inferior gleno-
humeral ligament and reaching
the 6 O’'clock position. Atten-
tion should be paid to the close
proximity of the axillary nerve
to the axillary pouch.

Posterior capsular release is
started if the patient has ad-
ditional limitation of internal
rotation. The arthroscope is
switched anteriorly and the
electrothermal device is used
through a cannula inserted
through the posterior por-

tal. Care is taken to perform
release always just adjacent to
the glenoid labrum. Posterior
release is performed also in a
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downward direction to involve
the posterior band of the
inferior glenohumeral ligament
leaving only a small portion of
the inferior capsule in the re-
gion of the axillay pouch intact
(Fig. 5).

The inferior capsule can then
be released either through a
series of arthroscopic basket
forceps or with manipulation
according to surgeon prefer-
ence. Great caution should

be taken if this step is per-
formed with the electrothermal
device and it should be kept
directed upwards towards the
glenoid. Subsequent subacro-
mial decompression may be
performed followed by gentle
manipulation as described
before to release the remaining
adhesions and further improve
the obtained range of motion.

Postoperative positioning of
the shoulder in alternating
external and internal rotation
with the shoulder in 90° abduc-
tion is of extreme importance
in the immediate postoperative
period. Also Postoperative in-
tensive passive ROM exercises
with allowing a free active
ROM should begin immedi-
ately after the operation with
regular follow up to determine
the adequacy of treatment.
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Urinary Incontinence

Case Report

A 71 year old woman came

to the Division of Urogynecol-
ogy. She was suffering from
incontinence. As far as she
could remember the problems
started at the age of 50 years.
At that time she started los-
ing urine whilst coughing and
sneezing. She helped herself
by using diapers. In the years
that followed she realized that
she could not hold her urine for
as long as she wanted. Whilst
watching a film in the cinema
she felt an urge to void but
wanted to wait until the film
had finished. However, after
several minutes she could

not stop the urge to urinate
anymore and lost urine. From
that time on she would stop
drinking hours before she went
to a film or a theatre visit. This
helped for some time, but she
realized that the time period
between the first impulse

to void and the loss of urine
became shorter and shorter.
She reduced the amount she
would drink to 0.5 |. per day
and looked out for toilets wher-
ever she went. She knew the
location of all the toilets in her
preferred shopping zone. She
knew the closest places to the
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Urge Urinary
Incontinence
in Women Can
Now Be Cured

by Surgery

bathroom in any restaurant and
stopped playing golf because
she was not able to walk for
several hours without voiding!

When she presented herself
at our clinic, she had given up
nearly all activities outside her
home. She had visited several
urologists and tried all exist-
ing medical treatments up to
Botox-injections into the blad-
der, but without any success.
Five years ago she could not
contain her urine anymore.
She was always losing urine

— she was “wet"” all the time.
She had to change the diapers
sometimes twice an hour. She
and her husband had given up
flights, and even travelling with
the car was interrupted nearly
every 30 minutes. She fell into
a deep depression.

A friend of hers told her about
the new operations which we
had performed at our depart-
ment. It was upon this recom-
mendation that she came to
our division of uro-gynecology.

During gynecological examina-
tion she immediately lost urine
when a speculum was placed
at the introitus vaginae. She
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Urinary Incontinence

had been hysterectomized

at the age of 47 because of
severe menstrual bleeding
caused by uterine fibroids.
During normal gynecological
examination the vaginal vault
was in normal position (-8cm
form the hymenal ring) and she
had no cystocele or rectocele.
In the standing position, the
vaginal vault came down to
-4cm from the hymenal ring
during Valsalva maneuver.

We then performed a VARESA
operation. During this operation
we sutured specially devel-
oped alloplastic tapes at the

0s sacrum and at the levator
muscles at both sides of the
introitus vaginae. That works
as a "parapet” on which the
lateral aspects of the vagina
and rectum were sutured.
With this operation we recon-
structed the suspension of the
pelvis. All patients got a vaginal
sling (TOT) during the same
operation [1].

After removal of the urethral
catheter on the second day
after surgery, the patient was
immediately continent. From
that time on she went to the
toilet only between 5 and 7
times per day and could hold
the urine for at least 45 min-
utes. 4 years after surgery she
has a totally “normal life”.

She likes theater visits and
spends every winter in Spain
without any travelling prob-
lems. She has improved her
handicap to 28. Furthermore,
she has increased her drinking
volume to more than 2 |. per
day. She has recognized that
during this time her cognitive
functions have improved again.
Things she previously could not
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remember (e.g.the telephone
number of her daughter) are
now back in her mind. She has
never had any depression since
the operation.

Discussion

Treatment of stress inconti-
nence has become a standard
procedure in clinical practice.
Based on the assumption

that the pubo-urethral liga-
ments were damaged in these
patients, alloplastic tapes were
placed under the urethra. That
procedure turned out to be
very effective, with cure rates
reaching 90% of patients [1].

However, there have been no
effective treatments for urge
urinary incontinence so far [2].

Urge urinary incontinence is an
extremely bothersome disor-
der which affects nearly every
second woman during her life.
It may start when the affected
woman cannot hold the urine
for as long as she wants, e.g.
until the end of the film or she
realizes that she needs to go
to the toilet several times more
than before. The condition can
finish by causing loss of all
control over the bladder and
becoming “wet all the time".
This unhappy triad of urgency,
frequency and urine loss leads
affected women to a massive
limitation in their social life.

Pharmacological treatments
were disappointing since they
were only slightly more effec-
tive than placebo [2]. Until now
treatment consisted of con-
tinuous catheterization or the
surgical implant of a cuff which
is placed around the urethra
and is blocked by a little pump
placed underneath the skin.
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Urinary Incontinence

In 1991 de Lancey emphasized
the importance of the cor-

rect anatomical support of the
vagina for continence function.
[3]. Since the vagina has no
internal form (like the kid-
neys or the heart), it must be
stretched by the pubo-urethral-
ligament on one side and by
the utero-sacral ligaments on
the other side. In his Integral
Theory Petros compared this
to a bridge where both pylons
are important in supporting the
runway [4]. If the tension of
the vagina has fallen under a
critical level, then the zone of
critical elasticity (at the bladder
neck) will start sending neu-
ronal messages that the brain
interprets as the urge to void.

So when we concentrated

our research on urge urinary
incontinence, we focused

our interest on the posterior
compartment and especially on
the utero-sacral ligament. We
started to operate on patients
with urge urinary incontinence
and descensus of the vaginal
vault with the classical prolapse
operations. However, none of
them could cure urge urinary
incontinence. Only when we
decided to place the suspen-
sion on both sides of the pelvis
and placed them from the
introitus to the os sacrum did
we become successful [5].
During the years that followed
we improved the suturing
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technique step by step. This
is drastically documented in
the time taken to perform the
operations, which decreased
from more than 3 hours to 75
minutes today. One very im-
portant step on that way was
the development of specially
designed tapes.

This operation was very effec-
tive for the treatment of urge
urinary incontinence. Until 2010
we operated on 561 patients
with urge urinary incontinence.
An overall cure rate of 77%
was established.

35 of these patients had the
severest form of incontinence.
They were “totally wet”.

No previous treatment had
helped them. Even when they
knew that our treatment was
experimental with no guaran-
tee for cure, they neverthe-
less asked for surgery. In the
beginning we observed that
after VARESA the urgency to
void had diminished but they
nevertheless lost urine. We
then decided additionally to
perform a trans-obturator-tape
operation (TOT) to establish

a fixation point in the anterior
compartment.

Thereafter, 27 of these 35
women (75%) became conti-
nent (“dry"”) again. From that
time on until the end of the

llil Lavad Laans Us, i
Zallaal loa Ulas oS Lolaall o3
sloal o3 gl Jeall alud)
ple Fa Layye 0 e Lulaall
(Eo) (st oule (gl YoV
O VY IS sl Juns oS
o 5SES (ygie Blyel YO cllia
530S sl el JISET
Zallas ol un g ¥y o Mits Lalss
i elld b agiaele A5,

o Lallae o e Losic g
Olas sl s ¥y Lan ya3 wilS
shoal Calle als o Lazlly !

el ialyall

Tolae wny oBa¥ Llodl 3

ol saal O VARESA Ly,
ohle o<Us Lagals JShy all a3
1aLa] 0558 dSaie sl iy
e by il Gylae
trans-obturator-tape operation
e Jsaall Jad oye elliy TOT
Lolo¥1 8 sendall 3 ayy 350
Jeal oo 810l YV capal clld any
850 (s3I caSa3) Tila YO

.(5)5‘

350 elgnl Jay edell el diay
Ll ety (L YE) Lulaall
Ol Jeany ol Bllas JSiuy elliS
pie ol Gl ean sl U (o
e saaa dlyull 5L i
O Ao gty Lagae I a5l
aasla a3 1l Lsliay ye i3

gull Guleall

Ly, Yl L o bl LY
(5oAT L e Taan ll Ll
Petros Lug,ias 4 k3 3

Gan suall e 13a L8 A ISE
& el GiSY) (pusandl )
() ysaall Hls ped

Jagall Jalu (aaasl 5330 oS 13
Sie dibis (L £oa ssiuws I
Lpac Jiuy Juy3 el GL
Lesl sle Loty 1 Lol I

Jeall sl

Sle Lslanl 3 L3S, aals dllal
LoS,s ol pabaall (3 a3l
Lalall ) peadall e Gialazal
g2l bL e pala <
ol

Lf"" KA'JA." 9|J.;£_3 \_\94.3\9

b Ol 315 Ly yall
Jagall 508 (2laasly o) (Jse
- SV PLPS-NEN PIRENPYS RUIRY
(ol bl Saty o

Oxi8de ps g L) ,8 Lonic Lads
Oy saall alae Jlintroitus

ol sl JMay (0) Laals ehya Yl
Ualall 2353 G 4l Laa YU

O 1l Bl 3 3 Bskas —3ghaa
Lilaadl oy Y o300 &35l JMa
Molela ¥ o paiail illy .
Ssba dliag Lla La,50 Vo
sk o8 Goskll ally e Zola



Urinary Incontinence

observation period (24 months)
they remained absolutely
continent. They did not have
any problems with urinating
anymore. Since the results of
the study had not then been
published, all patients came to
our institution because of the
recommendations of the cured
patients. This was probably the
best confirmation of the results
in itself.

The results of our study show
that urge urinary incontinence
can be cured by surgery, even
the severest form - the “al-
ways wet" patients.

Stress urinary incontinence
can be cured by TVT or TOT.
Urge urinary incontinence has
not been cured as yet. How-
ever, our study demonstrates
for the first time that urge
urinary incontinence, too, can
be cured by surgery. The high
percentage rate of success
shows that we are on the right
track. Further studies must aim
to cure the remaining patients
or elucidate the factors respon-
sible for failure.
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Breast Cancer

Radiation
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Breast-Conserving Therapy:
Oncological and Aesthetic
Aspects

Breast-conserving surgery
(partial mastectomy) followed
by breast irradiation has
replaced modified radical
mastectomy as the preferred
treatment for early-stage
invasive breast cancer. The
20-year survival of partial
mastectomy with radiation is
not statistically different when
compared with modified radical
mastectomy in patients with
Stage | or |l breast cancer
[1,2]. Partial mastectomy
includes quadrantectomy (wide
excision), segmentectomy
(wide local excision) and
lumpectomy (local excision). In
a study comparing lumpectomy
with quadrantectomy, the
5-year incidence of in-breast
tumor recurrence was

higher in the lumpectomy
patients (8,1%) than in the
quadrantectomy patients
(3,1%) [3]. The incidence of
local recurrence depends
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Local Therapy of
Breast Cancer

Oncoplastic Surgery
and Intraoperative

upon the tumor margin status,
histology subtype, radiation
therapy, adjuvant medical
treatment, tumor biology, and
patient age [4]. Most local
recurrences occur at the site
of initial tumor excision or in
the same breast quadrant. In
general, during the first 10
years after lumpectomy with
radiation the recurrence rate is
about 1.4% per year.

Many studies suggest that
local control plays a crucial
role in overall survival. The
overview of the Early Trialists
and Collaborative Group
(EBCTCG) approves that
differences in local treatment
that substantially affect local
recurrence rates would avoid
about one breast cancer death
over the the next 15 years for
every four local recurrences
avoided, and should reduce 15-
year overall mortality [5].

Therefore the standard
treatment for early breast
cancer comprises wide local
excision, sentinel lymph node
biopsy or axillary lymph node
dissection, adjuvant medical
treatment and radiotherapy to
the whole breast.
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Breast Cancer

Fig. 1: The dilemma in breast-
conserving surgery: oncological vs.
aesthetic aspects.

A surgical dilemma in breast-
conserving treatment arises
because, on the one hand, the
breast surgeon needs a wider
excision to provide clear margin
and better local control of
disease, but on the other hand,
the surgeon wants to spare

as much tissue as possible for
defect closure and make the
resulting aesthetic outcome as
favorible as possible [Fig. 1].
Approximately 10% to 30% of
patients are dissatisfied with
the aesthetic result after partial
mastectomy with radiation
[6-8]. There are many possible
causes of aesthetic failure.
Tumor resection can produce
distortion, retraction, and
noticeable volume changes

in the breast. Changes to

the position of the nipple-
areola-complex can extenuate
asymmetry. Radiation can also
have a profound effect on the
breast (edema, skin erythema,
hyperpigmentation, fibrosis and
retraction) [Fig. 2].

Breast-Conserving Surgery:
the Oncoplastic Approach
To improve local outcomes
and aesthetic results in
breast-conserving surgery the
combination of a wide local
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The dilemma in breast-conserving surgery:
oncological vs. aesthetic aspects

Lumpectomy Segmentectomy Quadrantectomy Mastectomy

Residual tumor

cosmesis

excision with an immediate
partial breast reconstruction
has been considered a
decisive stage in the evolution
of breast cancer surgery.
This combination, so-called
"oncoplastic breast surgery”,
allows a wider resection of
the tumor with tumor-free
resection margins. Moreover,
good aesthetic results can

be achieved because of the
advantage of immediate
reconstruction of the partial
mastectomy defect [9,10].

Numerous surgical techniques
with tissue displacement

and tissue replacement have
been published with different
indications, incision lines and
suggested rotation techniques,
missing a systematic and
structured approach for
oncoplastic breast surgery [11].
During the last years we have
defined five reconstruction
principles in oncoplastic breast-
conserving surgery [12,13].
With these five principles we
were able to performe more
than 95% of all immediate
reconstructions of partial

resection margin
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Breast Cancer

mastectomy defects during
breast-conserving surgery,
resulting in optimized local
and aesthetic outcomes. The
oncoplastic reconstruction
principles of partial
mastectomy defects during
breast-conserving surgery are
as follows:

1.Glandular rotation [Fig. 3]

2.Dermoglandular rotation
[Fig. 4]

3. Tumoradapted reduction
mammoplasty [Fig. 5]

4. Thoracoepigastric flap

5. Latissimus dorsi flap [Fig. 6]

To determine which oncoplastic e

reconstruction principle is
best for the individual patient
with breast cancer, the size
and location of the expected
tumor resection, the distance
between tumor and overlying
skin, and the ratio of breast
volume to resection volume
must be appreciated.

Breast-Conserving Therapy:
Improving Local Outcome
with Intraoperative Boost
Radiation?

Adjuvant whole-breast
radiotherapy after breast-
conserving surgery greatly
reduces the risk for in-breast
recurrences and improves
overall survival over breast-
conserving surgery alone
[1,2]. Usually the whole breast
is irradiated with a dose

aesthetic failure
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Fig. 2: breast-conserving surgery without oncoplastic technique —

Fig. 3: Segmental resection and glandular rotation
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Breast Cancer

of 50-566 Gy. An additional
dose escalation to the tumor
bed as a boost reduces the
local relapse rate in selected
patients. The European
Organization for Research and
Treatment of Cancer (EORTC)
boost-trial, reported a local
recurrence rate of 4.3% at5h
years [14]. However, there

is a considerable risk for
geographic miss when the
tumor bed boost is provided
months after surgery. It has
been estimated that the
externally delivered boost may

partially miss the target volume

in approximately 20-90% of
cases, especially in oncoplastic
tissue displacement
techniques.

Recently, the concept of
intraoperative radiotherapy
(IORT) as boost during
breast-conserving surgery

has been introduced using
different techniques [15-

18]. In the Breast Center

of the University-Hospital
Cologne a mobile IORT device
generating low-energy x-rays
(50 kV) is used since 2010 for
intraoperative boost radiation in
non-lobular breast cancer. This
IORT-system is applicable to all
predefined oncoplastic breast-
conserving surgery principles
[Fig. 7.

After oncoplastic wide local
exzision (segmentectomy) of
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Fig. 4: Segmental resection including skin resection and dermoglandular rota-

tion
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Fig. 5: Segmental resection including Nipple-Areola-Complex combined with
tumoradapted reduction mammoplasty (here: breast cancer in central position
in the right breast)

posll Ol I LLaYL UM — dalall %,sﬂmqay| Jlaiin Y10 J<all
(¥ gl 5 550 3 ek o Lia) satll Jlatiuly

the tumor, the applicator of the
mobile device Intrabeam (Carl
Zeiss Surgical, Oberkochen,
Germany) is placed into the
tumor bed. Using purse-string
stitches the segmentally
oriented resection margins of
the tumor bed are narrowed
to the spherical applicator.

To prevent skin toxicity, skin
margins were everted before
starting IORT. Thereafter,

a single dose of 20 Gy is
provided at the applicator
surface [Fig. 8]. After complete
wound healing and/or
chemotherapy whole-breast
radiotherapy is initiated. The
median treatment time of the
boost intraoperatively is 30
minutes. Outpatient treatment
is shortened by 1-2 weeks as
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a result of the omission of the
external-beam boost.

To date, there have been only
a few publications of studies
with short-term follow-up

in which IORT, provided as

a boost, demonstrated the
potential to prevent local
recurrences in early breast
cancer (2.6% at b years) with
good to excellent cosmetic
results [19].

Additional open questions
are the lack of the final
histopathologic report when
IORT is applicated, the
uncertainty regarding the
definition of the resection
margins, and the resected
irradiated volume after repeat
resection.

Conclusion

Local outcome and overall
survival of breast cancer
is depending on tumor
biology, tumor burden and
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Fig. 6: Hemimastectomy and recon-
struction with latissimus dorsi flap
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Fig. 7: Mobile IORT Intrabeam-System, 50 kV x-ray, spherical applicator, 20 Gy
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therapy strategy. Today,
breast-conserving surgery

in combination with whole-
breast radiation and external
boost radiation is the standard
of care for early-stage breast
cancer. To further improve the
local and aesthetic outcome
of breast-conserving surgery,
a concept of five oncoplastic
principles to reconstruct partial
mastectomy defects was
developed and introduced in
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our Breast Center. In our view,
oncoplastic breast-conserving
surgery with intraoperative
boost radiation (followed by
external whole-breast radiation)
and evidence-based adjuvant
medical treatment (according
to international guidelines)
leads to an optimized local
outcome translated into

an improvement of overall
survival, and results in a
better aesthetic outcome in
breast-conserving therapy.

In Germany, a number of
gynecologists have sub-
specialized in oncoplastic
breast surgery — following
the tradition of gynecology

in translational, clinical and
surgical research of breast
cancer.
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Magnetic Resonance-
Guided High Intensity
Focused Ultrasound
(MRgFUS) for Minimal
Invasive Ablation of
Uterine Fibroids

Key Words: Uterine Fibroid,
Focused ultrasound (FUS),
High-intensity focused ul-
trasound (HiFU), MR guided
focused ultrasound (MRgFUS),
MRI

Uterine fibroids are very com-
mon benign tumors of the
uterus and arise from uterine
smooth muscle cells under the
influence of the female sex
hormone estrogen (6). They
occur almost exclusively in
women in their reproductive
age (5). The etiology for uterine
fibroids is not fully understood,
however, genetic factors seem
to be of importance (5), be-
sides the hormonal influence.

Symptoms

Uterine fibroids may cause dis-
comfort during work as well as
family and daily life, unfulfilled
motherhood or even problems
during pregnancy as prema-
ture birth and miscarriages (6),
many of which remain unde-
tected, since uterine fibroids
often do not cause symptoms.
Therefore, uterine fibroids are
frequent incidental findings on
a routine gynecological exami-
nation. Depending on their size
and/or anatomical site, fibroids

may result in symptoms, espe-
cially menstrual disorders such
as irregular, excessive or pro-
longed bleeding, pain as well
as abdominal or pelvic discom-
fort (6). If uterine fibroids exert
pressure on the urinary bladder,
they can cause strangury or
aconuresis.

Diagnosis

Besides a thorough gyneco-
logical clinical examination,
ultrasound, hysteroscopy, and
laparoscopy are carried out as
well as magnetic resonance
imaging (MRI) in more complex
cases (6).

Therapy Options

As long as patients do not suf-
fer from symptoms or have the
unfulfilled desire for a child no
dedicated therapy is required
(6). Follow up examinations are
nevertheless recommended in
order to monitor the potential
growth of the tumors.

In case of major symptoms
caused by uterine fibroids,
hysterectomy is still the most
frequently used therapeutic
option. Recently, laparoscopic
and hysteroscopic methods
have been introduced allowing
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to preserve the uterus. Mini-
mal invasive therapy options,
such as catheter embolization
of the uterine arteries (Uterine
Fibroid Embolization, UFE) and
focused ultrasound ablation
using MRI-guidance are novel
and patient friendly alternatives
without the need of surgery
(see table 1).

Therapy with anti-estrogens or
gestagens may in some cases
cause shrinking of the fibroid
and therefore an ameliora-

tion of the clinical symptoms.
However, hormone therapy is
controversial and should not
be administered for a long time
(it is usually limited to some
months) and is only indicated in
patients with completed family
planning (6).

Myomectomy is mostly per-
formed laparoscopically in day
surgery institutions or seldom
via laparotomy. The convales-
cence period after laparoscopic
enucleation is reported to be
about two weeks (6).

The uterus remains intact,
future pregnancy may be possi-
ble. In case of multiple uterine
fibroids hysterectomy is often
suggested, a hospital stay of
up to 10 days is necessary
followed again by a convales-
cence period of an average six
weeks. Hysterectomy is the
larger and far more invasive
surgical procedure and up to

43% of the patients were not
satisfied with the results of this
therapy (6).

UFE is a highly effective mini-
mal invasive treatment option
with a low incidence of major
complications. Postemboliza-
tion syndrome following UFE
can be readily managed with
analgetic and antiemetic treat-
ment. Ovarian insufficiency

is an infrequent complication
which can be prevented by
meticulous analysis of vascular
anatomy (communication of
uterine arteries with arteries
supplying the ovaries) and
careful embolization technique.
The convalescence period after
catheter embolization is about
two weeks (4, 6).

Patient Selection

Patient selection for MRgFUS
therapy is always an individual
medical and patient oriented
decision. With a diagnostic
MRI study the location and lo-
calization of the fibroids as well
as the anatomical situation has
to be assessed. Patients with
pace makers, cardiac defibrilla-
tors, cochlear implants, insulin
pumps or other electronic
implants must be excluded as
they cannot undergo MRI for
safety reasons (2). Pregnancy
is another contraindication for
the procedure and in case of a
future intended pregnancy or
non completed family planning
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Table 1: Survey of the most common
approaches to myoma therapy based
on Levy (6).

the published data is still too
limited as to recommend MRI-
HIFU.

A preprocedural MRI scan is
needed to identify size, num-
ber, location and vascularization
of the uterine fibroids. The
diameters should not exceed
10 cm and there should be no
more than 6 fibroids (fig. 1) (1,
3). Fibroids with a high blood
supply are, in comparison with
skeletal muscle, bright on T2-
weigthed images (fig. 2) (1, 3).
In those cases success rate is
inferior to in fibroids with lower
signal intensity on T2- weight-
ed images, which is indicative
of reduced vascularity. HIFU

is not recommended if the
distance between the fibroids
and the skin exceeds 12 cm, if
there are scars or bowel loops
in the beam path (1, 3).

Magnetic Resonance-Guided
High-Intensity Focused Ultra-
sound (MRgFUS)

MRgFUS combines two non
invasive methods: MRI and
ultrasound. MRl is used for
planning and procedure control
(7), ultrasound for the tumor
ablation. MRgFUS does not
require hospitalization but

only an observation period of
about two hours following the
procedure and allows an early
return into daily life. It usually
takes only one day to resume
daily activities (6). Moreover,
no scars are created.

Therapy
Option

Non-
surgical

Hormonal
Therapy
upon

discontinuing
therapy

Definitive
therapy

Hysterectomy

Preserves
fertility

Myomectomy /
-enucleation

¢ laparoscopic

Advantages | Disadvantages | Future

Hypogonadism,| Depending
fibroid growth

Infertility, long
convalescence
period

Survey of the Most Common Approaches to
Myoma Therapy Based on Levy (6)

Approximate
Pregnancy | Recovery
Time

1-2 weeks

Recurrence,
surgical
complications,

incomplete

 transabdominal

Non-
surgical

Uterine artery
embolization

HIFU/MRgFUS | Non-

surgical

treatment

Postemboli-
zation
syndrome,
ovarian
insufficiency

Not suited for
all patients,

6-8 weeks

Possible |10 days

So far not
advised

recurrence

MRI allows for three-dimen-
sional imaging of the uterine
fibroid which is used to plan
the procedure, defining the
optimal approach as well as
the ablative tissue volume.
With MRgFUS the target tissue
is heated up to 60 -80°C, the
fibroid becomes necrotic and
shrinks during the following
weeks. Depending on the size
and number of the fibroids the
procedure takes 2-4 hours.

Usually non-steroidal anti-rheu-
matic drugs (NSAR, for exam-
ple Ibuprofen) are sufficient for
pain control during and after
the intervention. Additionally a
mild sedation may be adminis-

Lo &gan (S elld o
s slaels MRI GG yall rany
Laaalll ol 5 ol VI 4336
babaill aaaius Al daaa )l
Ll Lyl aas el ya Y1 1]
ook a3 a5l s elliS
bl 0dgy asell Gados a3y

A+ —1+) days LI MRgFUS
Siste asall g (Lasie L0
poiy pmlal JMa GuaSisg
i lelu § = ¥ lsa Lulaall
SSabs Bules aly ¥ sacy pan
5,1 Salaall & ga ¥l Jlaadil
axyy Is AL pSanll 1
ciaia june el Sy Jalall
e 15ul8 LS T G palt alls 130
Lalaall Ja ol llia sl

Bkl Ll Ll s dlia:y Jsaall
Saaine Lylaall al, oY1 Lallaal LasLal
(V) Levy gad Lo

i3 QLA ageas slsal Ol

wae aaa wuadl Gelbs ¢l a Yl
Lpanll plos ¥l Lae 35 ok so
Ve oo posdl ki wY ol e
‘;lJ\,C\JI aae WY C)i%\s‘a‘u
Tae il ol (V JSa) alysl Ve
T2 & 550l 5 pally Helas dullall
saa oy (Y V(Y JS) dela
cre J3T £ el Zs oL LA
o3 J5Y1 Zae pull ol al,5Y)
sseall e Ll 2L 5Ll
Eallaall 455,k o) T2 g5sall
e\ 13) Lbatus ,ue HIFU

ude alally aly oY Gl Lslaall
lia SIS 13 of cau VY e

Sl b A8 Ty sas (55 5l oLy
(v ) LaY s

Ligall 35 glsadly dallaal
Lo gally AL Lulle

IMA (e axagiy MRgFUS
(sabolidall cpaill

et ity b Lallaall s3a pand
glse s HLsall oo oatile
Jlaaiul ol A5 pall 3o

sigy aSailly bylaasll U all
353 £ lya ¥l Janusy V) Lyl
Sl sl i A sl
aiall 5 Jsa3l MRgFUS

Saad Ludlye 5,55 M sl g
Saga paudy shadl any faielu
sole ca due gl 3Lall 5 S0e
Lnyjall g gaid aaly gy bads 32l
SV (V) Laa sl Llaall N



German &Ll
Medical .l
Journal =Ly

Uterine Fibroids

Fig. 1: T2-weighted sagittal image
showing multiple uterine fibroids.
Due to the large number of fibroids,
MRgFUS was not an appropriate
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Preparation

After administration of a mild
sedation (e.g. midazolam 20ug/
kg body weight) and NSAR a
Foley catheter is introduced
into the bladder, to keep the
position of uterine fibroid
stable during the procedure

(7). The patient is in a prone
position on top of a gel pad on
a dedicated MRI table, integrat-

.
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Therapy

Initially planning images are
obtained to define the target
volume as well as safety mar-
gins for bowel and bones, es-
pecially the promontorium (7).
For ablation the target volume
is subdivided into small voxels
which are treated in a dorsal
to ventral direction. Before the
first HIFU treatment is started
a low-energetic test sonica-
tion is performed to verify the
position of the sonication (7).
During sonication the ultra-
sound beam is focused and the
fibroid tissue is heated up to

lowed by a short cooling period
and the treatment of the next
area (7).

Aftercare

After the procedure a post-
treatment contrast enhanced
(CE) MRI scan is performed
to verify the necrotic tumor
volume (7). The patient is
observed for about 2 hours
and examined for pain, vaginal
discharge, vital signs (BP, HF),
fever and malaise (7).

Outcome

The success of the treatment
should be evaluated about six
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Fig. 2: Long term outcome after MRgFUS on T2-weigthed (a-c) and contrast-enhanced T1-weigthed MRI-images. Non perfused
volume ratio after MRgFUS of 34% (d) and 90% one month after the treatment (e). Six months follow up shows significant
shrinkage of the uterus (c, f). (Courtesy: UMC Utrecht, The Netherlands)
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months after the procedure,
preferably using contrast
enhanced MRI to visualize the
necrotic regions. Funaki classi-
fied the response to MRgFUS
therapy according to the extent
of the non perfused volume on
posttherapeutic MRI scans (9).
Fibroids with a necrotic volume
of greater than 50% show
good longterm results (8, 9),
correlating with improvement
of clinical symptoms.

Le Blang reported that in the
first 24 months following
MRgFUS 14% of patients with
a hypointense or intermediate
fibroid on T2 weighted MR-
images and 21.6% of patients
with hyperintense fibroids
required reintervention (8).

Advantages, Disadvantages
and Side Effects
Advantages

Advantages of MRgFUS in-
clude the short convalescence
and the fact that scars, bleed-
ings and other surgical com-
plications such as abdominal
infection or adhesions can be
completely avoided, Moreover,
anesthesia is not required in
almost all cases (6).

Family Planning

As uterus and cervix remain
intact the fertility is usually
preserved following MRgFUS.
However, up to date only some
case reports and small case se-
ries are mentioned in literature
(5-7); due to the small amount
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of existing data this procedure

is so far only recommended for
women with completed family

planning (6).

Disadvantages

After successful MRI-HIFU
therapy the uterine fibroid
shrinks but recurrence in other
locations may occur (6).

Adverse Events

MRgFUS is a very safe method
to ablate uterine fibroids. In all
clinical studies major complica-
tions were very rare. Some
minor complications were
reported. Due to the prolonged
prone positioning of the pa-
tients during treatment lower
back and leg pain may occur.
Transient drop in blood pres-
sure, vertigo and nausea may
be observed. In singular cases
low grade skin burns were
observed (6).

LMU University in Munich has
recently implemented a MRg-
FUS unit and has established
an interdisciplinary centre for
minimal invasive treatment
including MRgFUS and Uterine
Fibroid Embolization (UFE) as
well as minimal invasive and
open surgical treatment of
uterine fibroids.
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Treatment of
Aortic Pathologies
with Onyx®

aortic pathologies like endoleaks, penetrating athero-
sclerotic ulcers, and aortic pseudoaneurysms:
trans-catheter and percutaneous embolization with
the liquid embolic agent Onyx®

Keywords: Penetrating
atherosclerotic ulcer, Endoleak,
Abdominal aortic aneurysm,
Pseudoaneurysm, Endovascu-
lar Aneurysm Repair, Onyx®,
Embolization, Stent-Graft,
Stent-Grafting, Endovascular

Abstract

Introduction

Endovascular aneurysm repair
(EVAR) still requires a sufficient
landing zone (LZ) for the stent-
graft, and the long-term results
and patient’s quality of life

may still be restricted by the
development of endoleaks. The
liquid embolic agent Onyx®, an
ethylene vinyl alcohol copoly-
mer, offers new possibilities
for endovascular preparation

of an insufficient LZ prior to
EVAR and for the percutaneous
treatment of endoleaks by em-
bolization. We present a series
of cases with different aortic
pathologies, demonstrating the
possibilities and benefits of this
embolic agent.

Materials and Methods
Onyx® was used after vortex-
ing for 20 minutes, and in
different settings for percuta-
neous trans-catheter delivery,
either with fluoroscopic or CT

guidance. Since higher viscosi-
ties of the product are neces-
sary, Onyx®-20 and -34 were
used.

Results

In a first case the infrarenal LZ
of an abdominal aortic aneu-
rysm was successfully pre-
pared by embolization of a pen-
etrating atherosclerotic ulcer in
the LZ with Onyx® after release
of a stent-graft. In another case
an iatrogenic pseudoaneurysm
caused by spinal hardware
was successfully occluded

by embolization with Onyx®
prior to surgical removal of the
spinal hardware. In a third case
a large type 1a and b endoleak
was occluded by trans-inguinal
trans-catheter embolization
with Onyx®. In a forth case

a large type 2 endoleak was
successfully treated by CT
guided percutaneous emboliza-
tion with Onyx®. Six months
follow-up data are available for
all cases, demonstrating stable
occlusion of the underlying
pathology with Onyx®.

Conclusion

The liquid embolic agent Onyx®
performed excellently in all
described cases, exhibiting
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Aortic Pathologies

ideal characteristics for such

a treatment like immediate
embolization even under high-
flow conditions, good control
of the growing cast, absence
of unintentional distal emboliza-
tion, and up to now absence

of recanalization. Therefore it
seems to be the ideal em-
bolic agent for treatment of the
demonstrated pathologies.

Introduction

Endovascular aneurysm repair
(EVAR) is a well-established
alternative to open surgery for
the treatment of abdominal
aortic aneurysms (AAA). One
of the major benefits of EVAR
in comparison with open repair
is a significant reduction of the
30-day mortality rate combined
with comparable long-term
outcomes (1). It is estimated,
though, that more than 50%

of the patients with AAA are
poor candidates for EVAR due
to unfavorable anatomy. This
includes short, angulated, or
even diseased proximal necks,
extension of the aneurysm into
one or both iliac arteries as well
as severe aortic or iliac kinking,
and also involvement of the pa-
rarenal and paravisceral part of
the aorta. Diseased necks can
be caused e.g. by penetrating
aortic ulcer (PAU) in the landing
zone for stent-grafting or, in
rare cases, by development of
pseudo-aneurysms (PA). The
latter are a typical iatrogenic
injury during spinal surgery
(2,3) and occur in 1 out of 2000
operations during posterior in-
strumentation of the spine (4).
Trauma to these vessels can
either lead to acute perfora-
tion, which results in immedi-
ate hemorrhage and possible
hemodynamic instability (5), or,
more often, screws or plates
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can chronically impinge on the
aorta, leading to PA formation
due to the constant pulsation
of the aorta against the hard-
ware with the risk for second-
ary rupture (6). However, acute
and chronic injuries to the
aorta or iliac arteries can carry
a mortality rate as high as 61%
(1) and especially in the case
of chronic aortic impingement
with the formation of PA a sur-
gical correction with removal
of the PA-inducing hardware

is mandatory. Yet, this surgical
correction also bears a high
risk for aortic rupture during re-
moval of the material requiring
measures to avoid aortic perfo-
ration like preceding endovas-
cular stent-grafting of the PA if
a sufficient landing zone for the
stent graft is available.

Once EVAR has been per-
formed successfully, one of the
principal reasons for long-term
failure of EVAR in the 1t year
is the occurrence of endoleaks,
defined as persistent blood
flow outside the graft and
within the aneurysm sac (7).
These endoleaks are critically
important complications of
many EVARs, bearing the risk
of secondary rupture due to
continuing aneurysm growth.
Therefore it is most important
to avoid or at least treat en-
doleaks sufficiently.

Onyx® is a liguid embolic agent,
exhibiting interesting charac-
teristics like fast embolization,
good control of the embolizing
target, and it has the lowest re-
canalization rates of all known
embolic materials.

We present new minimally

invasive trans-catheter and per-
cutaneous embolization proce-
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Aortic Pathologies

dures using the liquid embolic
agent Onyx® to either prepare
severely diseased aneurysmal
necks prior to EVAR or to treat
endoleaks in the follow-up
period.

Materials and Methods
Onyx:

Onyx is a liquid embolic agent
with European Certification
marketing approval and ap-
proval by the United States
Food and Drugs Administration
for use in treatment of brain
arteriovenous malformations
and tumors of the peripheral
vascular system (8,9).

The ethylene vinyl alcohol
copolymer is dissolved in the
organic solvent dimethyl sul-
foxide. Exposed to an aqueous
solution, the copolymer precipi-
tates, forming a soft spongy
layer whereas the center
remains semi-liquid (10), result-
ing in good control of the Onyx
cast for several minutes. It has
been widely used not only for
the management of intracranial
aneurysms and arteriovenous
malformations but also for the
treatment of aneurysms of

the visceral arteries (11), and
bleeding control (10).

Unlike other liquid embolic
agents, Onyx is non-adhesive
but cohesive (12). In the treat-
ment of brain arteriovenous
malformations, it showed
significantly lower recanaliza-
tion rates than other embolic
agents and a lower rate of
inflammatory reactions of the
vessel wall than cyanoacrylate
(8). Four product formulations
are currently available, varying
according to the ethylene vinyl
alcohol copolymer content
(6%, 6.5%, 8%, 20%) leading
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to increased viscosity of the
product. Higher concentrations
are required for targets with
higher flow rates (13). For that
reason, we used Onyx-34® (8%
copolymer content) or Onyx-
20° (6.5 % copolymer content)
in our cases.

As DMSO causes weaken-
ing and degradation of all kind
of plastics, it is essential to
use fully DMSO-compatible
catheters. Fortunately, it was
recently demonstrated by
Stone et al. that DMSO and/or
Onyx will not compromise the
structural integrity of the stent
graft material, making it a safe
embolic material when used
in combination with expanded
polytetrafluoroethylene cov-
ered grafts (14).

Use of Onyx during EVAR
Procedures with Angio-
graphic Equipment

In order to prepare diseased
aneurysmal necks for an EVAR
procedure or in case of en-
doleak treatment Onyx was
delivered trans-cutaneously
during a hybrid procedure,
combining EVAR and trans-
catheter embolization of the
pathology. The procedures
were performed in an angio
suite functioning as an operat-
ing theater. For EVAR both
common femoral arteries (CFA)
were exposed surgically under
peridural anesthesia or gen-
eral anesthesia if the patient
required additional surgical
procedures like removal of
spinal hardware. The proce-
dures were performed after
administration of 5.000 U of
heparin. For embolization of
the underlying pathology a

4F C2 cobra catheter (Cordis

Corporation, Johnson & John-
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Aortic Pathologies

Table 1: Patient characteristics and
treatment details

son Health Care Systems Inc.,
USA) or a 4F multi-purpose
catheter (TEMPO® AQUA®
Hydrophilic-Coated Diagnostic
Catheter Multipurpose A-1,
Cordis Corporation, Johnson &
Johnson Health Care Systems
Inc., USA), 100cm in length,
was placed into the pathology
(PAU, PA, or endoleak), either
via trans-brachial access over
the left arm, or via trans-ingui-
nal access after dual puncture
of a sheath introduced into the
contralateral CFA (14F, Cook
Medical Inc., USA). The tip

of the cobra or multi-purpose
catheter was directed to the
apex of the pathology. If used,
a stent graft’s main body was
introduced through one of
both CFAs. Under angiographic
control, the stent graft was
placed correctly, covering the
pathology. The stent graft was
partially released, and the cor-
rect position of the catheter tip
in the pathology was tested
by manual contrast injection.

If necessary, the cavity of the
pathology was prepared for
liquid embolization by implanta-
tion of 3 coils with a diameter
of 15 mm and 2 coils with a
diameter of 8 mm (MReye®
embolization coils, each 5 cm
in length; Cook Medical Inc.,
USA). The coils were flushed
into the cavity through the
cobra or multi-purpose catheter
with sterile saline solution us-
ing a 2 ml syringe. A dimethyl

German
Medical

alaJI
EPRLN |

Journal =iy

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Patient Characteristics and Treatment Details

Pathology | Penetrating

in the landing
zone of an infra-
renal aortic
aneurysm

Treatment | Complete

exclusion of the
AAA and
occlusion of the
ulcer by emboliza
tion with a
standard EVAR
procedure and
simultaneous
trans-catheter
embolization of
the PAU

Onyx-34

sulfoxide (DMSO) compatible
Echelon-14® micro catheter
(ev3 Endovascular Inc., USA)
was then co-axially introduced
into the cobra or multi-purpose
catheter and placed without
wire guidance into the apex of
the pathology. Correct place-
ment of the micro catheter’s
tip was again checked by
manual contrast injection.
Several charges of Onyx 34®
or Onyx 20® (each contain-

ing 1.5 ml of embolic agent)
were prepared by mixing for
at least 20 minutes to ensure
complete suspension of the
tantalum powder required for
fluoroscopic visualization of the

Onyx

Aortic pseudo-
aortic ulcer (PAU)| aneurysm (PA)
after spine
surgery with
plate-dislocatio

Coverage of the
PA with an
endovascularly
applied stent-
graft and simul-
taneous
occlusion by
trans-catheter
embolization

Type 1a Type 2 endo-
and b endo leak after
leaks after | EVAR

EVAR

Percutaneous
CT guided
embolization
of the
endoleak

Trans-
catheter
emboliza-
tion of the
endoleak

Onyx-20
and

3ml
Onyx-34
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Aortic Pathologies

Fig. 1: Treatment of a penetrating
aortic ulcer in the landing zone of an
infrarenal aortic aneurysm. a) Large
PAU in the infrarenal landing neck of
an abdominal aortic aneurysm. b — e)
A 4F cobra catheter was placed into
the PAU prior to implantation of a
stent-graft (b), which was used to
place several coils (c), followed by
injection of the liquid embolic agent
Onyx (d) for complete occlusion of
the PAU. In the final angiogram both,
the PAU and the aortic aneurysm,
were successfully occluded. f) CT
follow-up 6 months after the proce-
dure demonstrating the absence of
endoleaks and a sufficient occlusion
of the PAU and the aneurysm.

product. The cobra or multi-pur-
pose catheter was retracted to
the base of the pathology, and
Onyx and DMSO were filled
into the supplied delivery sy-
ringes. The micro- catheter was
flushed with sterile saline; the
catheter’s dead space and its
Luer hub were then filled with
DMSO to prevent precipitation
of embolic material within the
catheter. The Onyx syringe was
connected to the micro cath-
eter and Onyx slowly injected
under fluoroscopic control at a

steady rate of up to 0.3 ml/min. |

During the injection, the micro-
catheter was slowly retracted
step by step to the basis of the
pathology in order to achieve
complete filling of its cavity.
Onyx was injected until com-
plete occlusion of the cavity.
30 seconds after completing
the embolization procedure,
the syringe was aspirated

and the micro-catheter slowly
retracted in order to separate
it from the Onyx cast. After
successful separation, the
micro catheter and the cobra
or multi-purpose catheter were
removed completely without
any complication. Unintended
distal embolism was precluded
angiographically by unselec-
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tive abdominal DSA. The stent
graft was now completely
released. After removing the
contralateral 14F sheath, if
used, the EVAR procedure was
accomplished in the standard
manner by the implantation of
iliac extensions on both sides,
followed by vessel and wound
closure at both access sites.

CT Guided Percutaneous
Embolization of an Endoleak
with Onyx:

CT guided embolization was
performed by use of CT

anyy . eall Jol<I 3NV s
“;_malll idac ¢L43|‘[,o inlsye.
LI Gy ol Ladi a3y
Lelas plas] Jal (o playy 4303011
s aly eV Laad (e
5,8 L15) oy ean ll o

S bl o 1500 5,k 2805l
Jol€ Uiy Calua¥l suanis

S5 B plag olbEAl Gy
Sk Oe wpals jué iy aracas
S il elaill et
Shall 53y gead Jlartly
Sy A4l 51 5a3 a3 Liay DSA

SRR (eI

Laniall Y da, il datlas 1) U<
Loyl pall oY Il ¢ 5 At b

& Lol Laiie 253 (3. eI a3
s (b—e Falliudl g ;) dikis
M U gm s Guia 53 4F 15358 5 ,la33

£ 05 Ja3 PAU 2,4 Y1 Latyiall 2 300
pes) clanial il (b I35 ks

o i Lee sl 3 (C Buanie &S
ALl 33N (d . oS s Y1 saatll Jole
sl g3 PAU Laigall L5491 1a 3l
LY pall ol 0o US 3] a3 Sle sl
b s (Fp Loty Al a4l
sy ¥l ans seid V2l a5 sme
MV Blall iad oyl SLie g3
pall oy 300 £ Y1 2a 530 I
el

S S3laal¥l saaats 3 kil
O9ns dleaall Lakiall Jals
Ll aiay Jalall el Jlartul
a3l 8,35l maaall s gall
Loss Lballs 3ulay iy
oLiEall e sae juaalatyy
Jantuall Joladl o Jo Y, 0)

31 ¥E Gl Lol (apanatl

o Lende ol cnan Yo Sl
2y tantalum a s 515 5 505
solall Ll Jad oo Jarius sols
JB5Y 3ad e laill 5alaiill e
$,b18 Caw aly o5 A8 80 Y0 (e
o Blaa¥l ssaata ol |y <l
LgSacls I L LY 3. dikis
3 oS el Ligas a3y 3
gl Jbsall Jus a3, .DMSO
D3 s 5 cplne ale sl
Suley Ll wlelyall e Lo a3y
Laaiuall 8ulall ¢ L8y a3 DMSO
deos pls B,kTEN Gad asaatlly
L3l 5,ksll ) QS s o3la
sy K5 Sule GEa alys
el Jarayy Lz ot e
NPUPPCTPRE &1 XY IR PN
Solaa 5oha playy 48,3000 5 hiall
A T pall kil 3ucls
183 e Jgemnll Jad oo 0yl
AP A NI P TR AT



Aortic Pathologies

fluoroscopy in a sterile setting
under local anesthesia. Prior

to embolization a dual phase
arterial and late venous (120
sec) CT-scan (GE Discovery
CT750 HD) was performed

in prone position. The ideal
puncture site, using an anterior
or posterior approach, respec-
tively, was defined and the
patient positioned accordingly,
either in prone or supine posi-
tion. A sterile setting as well
as monitoring with ECG and
oxymetry was established. A
mild sedation using midazolam
1 -3 mg (cave: puncture of the
aneurysm sac is painful) and
local anesthesia with 20 ml
scandicain 1% were used.

CT guided puncture of the
aneurysm sac (cave: the aneu-
rysm sac is quite rigid and the
puncture requires some force)
was done using a translumbar
aortography catheter needle
(19 G, 22 cm; Cook Medical
Inc., USA). After puncture the
steel needle was removed
leaving the catheter in the
aneurysm sack. In case of large
endoleaks their cavity was

first filled with 3 — 5 coils that
were directly injected over the
needle catheter (Micro-Coils:
MReye Embolization Coil;
0.035 Inch compatible/ Cook
Inc., USA). A DMSO-compati-
ble Echelon-14® micro catheter
(ev3 Endovascular Inc., USA)
was then co-axially introduced
into the endoleak cavity under
CTfluoroscopic control. Correct
placement of the micro cath-
eter's tip was checked by man-
ual contrast injection under CT
fluoroscopy. Several charges of
Onyx-20 and -34 (each contain-
ing 1.5 ml of embolic agent)
were prepared as described
earlier. After preparation of
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the micro-catheter the Onyx
syringe was connected to it
and Onyx was slowly injected
under CT fluoroscopic control
at a steady rate of up to 0.3
ml/min. During the injection,
the micro catheter was slowly
retracted step by step to the
basis of the endoleak in order
to achieve complete filling of
its cavity. Onyx was injected
until complete occlusion of the
endoleak. The puncture site in
the aneurysm sack was sealed
with Onyx as well by slowly
injecting it while retracting the
catheters under CT-fluoroscopy
out of the aneurysm sack.
Finalization of the procedure
was performed as described
earlier. The puncture site was
treated with a local compres-
sion tape. After the emboli-
zation a control dual phase
arterial and late venous (120
sec) CT-Scan (GE Discovery
CT750 HD) were performed to
document complete occlusion
of the endoleak.

Follow-up Treatment for all
Cases

If the patient required addi-
tional surgical treatment, e.g.
to remove spinal hardware
causing a PA, the patient was
transferred to the orthopedic
operation theater still under
general anesthesia. Follow-up
treatment included a one-night
stay in the intensive care unit
when an EVAR procedure was
performed. In all other cases
the patients were referred to
their regular wards. 100 mg

of acetylic salicylic acid were
administered per day. A control
CTA was done five days later
for EVAR cases and 6 months
later for all cases. In case of en-
doleak treatment, an additional
contrast enhanced ultrasound
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Aortic Pathologies

scan (CEUS) was performed
after 5 days, 3 months, and

6 months. This is neces-

sary since Onyx reduces the
visualization of the endoleak
due to severe artifacts caused
by tantalum, and only CEUS is
able to depict reperfusion of
the endoleak sufficiently.

The duration of the complete
embolization procedure was
15 minutes in mean; the whole
intervention lasted 90 minutes
in mean.

Case Series

The patient characteristics and
treatment details for the fol-
lowing 4 cases are summarized
in table 1.

Case 1: Penetrating Aortic
Ulcer (PAU) in the Landing
Zone of an Infrarenal Aortic
Aneurysm

A 76-year-old male patient with
a sonographically detected

6.3 cm infrarenal AAA was
referred to our department of
vascular surgery. Computed
tomography angiography (CTA)
and digital subtraction angi-
ography (DSA) revealed an
additional large penetrating
atherosclerotic ulcer (PAU) in
the proximal neck of the AAA
with a diameter of 2.3 cm and
a depth of 1.8 cm, situated
immediately caudal to the right
renal artery (Fig. 1). Treatment
of the aneurysm was indicated
due to its size. The patient
was a diabetic and suffered
from atrial fibrillation. For that
reason and because of the
higher operative risk associated
with open aneurysm repair,

it was our and the patients’
preference to opt for endovas-
cular repair. We considered

a standard EVAR procedure
with release of the main body
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below the PAU as inadequate
because the remaining neck
would have fallen below 7mm
and sufficient proximal sealing
seemed unlikely. Furthermore,
this would have increased the
arterial pressure within the
PAU and led to a significantly
higher risk of rupture. For that
reason, we planned to exclude
the PAU as well. For the endo-
vascular repair, we discussed
the following remaining treat-
ment options: fenestrated or
branched stent graft, chimney
graft, and classic stent graft in
combination with periproce-
dural embolization of the PAU
in order to establish sufficient
proximal sealing. However, the
patient had severe aortic and
iliac angulations (Fig. 1) in com-
bination with a short infrarenal
neck at the left side, complicat-
ing the exact placement of a
fenestrated or branched graft;
he also had only a short space
between the renal arteries and
the superior mesenteric artery,
making the chimney graft
procedure almost impossible.
For that reason, the PAU was
occluded by combining trans-
catheter embolization with a
standard EVAR procedure, thus
establishing a suitable proximal
neck with consecutively suffi-
cient sealing of the stent graft,
complete exclusion of the AAA
and occlusion of the ulcer (Fig.
1). This remained stable at 6
months follow-up.

Case 2: Aortic Pseudoaneu-
rysm after Spine Surgery
with Plate-Dislocation

A 75-year-old man had received
successful endovascular aortic
aneurysm repair (EVAR) for an
uncomplicated infrarenal aortic
aneurysm in Mai 2009. In Sep-
tember 2009 he showed up

Sdrssie ooy pud A Barys
G oLl o (LA i)
(Y JS8) G

s aall al Lallas Ol g
oaasall OIS Lpana e leliy
— il Glia oo Gl S
Sosba wsay cruny ol lldl
ool o L850 550 Bulle Lualya
ok o siaall 2alyally pul al
gl Basally (ea el (e IS
$,bial jie 2 MY s |glas
e pall ol £3af Lilae 5litel o3
Al s 53525 e 8,k
Rl s i et
B 40818 e dyapanll 4,350
pall ol Bie oo AL awdll Y
Sl dulaly ale V (e J3l OIS
St SIS ISy Al adll

el s elld o Sy Liaa
e loddl baall uyhy B g
Il s Laiiall Lol 2,310
ey Uty el 5 sha o33
33ell

RGP TFRNIR (RETR
Layd danaall da,3) LY
2805 (3,8l Hae 2 Mo D Laiyy
L Yol o, Lall Laslie eua
O KCH L% A | g | WS- I W [ k|

sl fenestrated or branched
PELIN sl «chimney poakall
hal g Luliie ¥ A0
Taall el ya Yl Jsals ayacatll
e dganll Jal oo st
el e Aa 3l LS 332

8 el A (A yall gul 1€
el Bie g (VUSE) Yl
Lgall 3 LglSI Gl sl a3
Lol i I Doy o5 e
fenestrated a<uiul 3aSull ¢ 53l
s yall sul (IS4 .01 branched
#5385 il 5pad Liluwo L]
OLadls £ oI sl 2l

Y )l

iyl LG dalladl (parats
die Saaiuall Llall 3 aaly ol
e Lol aall ol abns el 5a)
YL paan Jygal a3y 5 kil
sllac] a3 agiaial o all
anrs Lo g spunl cllpualls gl ¥+ »
rpad shhal al ol 0 dlls
ool YA (s p5ma b

5 8,kal yae Ly, Y aull
S P PR (I B RVEA
Al AUyl eanl g yaadll Tallas
S8 gosae Ghib s padclial
asall (o CEUS 43 punll 15231,
Qa3 o) el Vg eil ¥ Gualall
oSV GARA s o500
Gl s o sl 45,1

O daals ol il & yun oy
OSey Lidy tantalum a 5505
BNl & gan s 93 ol CEUS U
(S Sy Tae 53l 5oL

plasd 250 il b g3 S
33,80 10 5 paoaill Llace
AayEs 4 Jalasll JelS

& g paadl YL

daalatlly ologlas ua s
b B, Y1 o sall Laa Ml
Nl s

Ly ¥ ola il ¥ sl
Y poyl ddkis A PAU dugiiell
RITIE RPYWPRCEN § SPif e
gl

apad @bl L Vs pae Jay
a0 al uga s L3 sunll £15aY

(S 5tue &3 au V¥ o k3 Lyspal
Aaball awd N asllal a3 LK
g CTA abais il 53 geas
2545l DSA a3, SSles o geas
Lnlas Lilal da 3w 9a

3ie Go ool audll 5 4,80,
oo Y. Slady a g Loyl aall ol



Aortic Pathologies

Fig. 2: Treatment of an iatrogenic
aortic pseudoaneurysm, caused by
osteosynthetic hardware used for
spinal surgery for treatment of spon-
dylodiscitis. a - b) CT scan in the axial
and sagittal plane prior to treatment.
¢ - d) Angiographic depiction of the
occlusion of the PAU by injection of
the liquid embolic agent Onyx by an
trans-brachially introduced MP-A1
catheter in the pseudoaneurysm (c),
followed by placement of a second
stent-graft (d) immediately before
surgical removal of the spinal hard-
ware. e — f) CT scans after both pro-
cedures (e), demonstrating complete
occlusion of the pseudoaneurysm
and removal of the spinal hardware
without any bleeding complication. In
the follow-up scan 6 months later no
recurrence of the pseudoaneurysm
was detected (f).

again with severe systemic and
aortic stent graft infection and
consecutive development of

2 psoas abscesses. The stent
graft infection and abscesses
were successfully treated con-
servatively with systemic anti-
biotics and drainage. However,
in the course of the infection
he developed spondylodiscitis
of the 1stand 2" lumbar verte-
bral body, which was treated
by spinal surgery in Novem-
ber 2009. The infected disc
was removed and replaced

by a Harms titanium cage. To
stabilize the lumbar spine after
disc removal a Schiffchen plate
was fixed laterally to the left of
the 1stand 2" lumbar vertebral
body with 2 screws. How-
ever, the fixation of one of the
screws was felt to be instable,
and a second Schiffchen plate
was applied dorsally of the 1%,
again fixed with 2 screws.

In October 2010 the patient
was admitted in the depart-
ment for vascular surgery for
routine computed tomogra-
phy angiography (CTA) of the
abdominal aorta for follow up
of the EVAR procedure. CTA
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unveiled a newly developed
aortic pseudoaneurysm (PA) in
the infrarenal neck of the previ-
ously treated aortic aneurysm,
caused by chronic wall contact
of the aorta with the ventrally
displaced first Schiffchen plate
(Fig. 2). The PA had a length

of 2cm and was located in the
dorsal aortic wall, reaching the
proximal margin of the covered
part of the stent-graft. There-
fore removal of the PA-inducing
spinal hardware was consid-
ered to be too risky without
additional measures to cover
and exclude the PA before
surgery because it was not
fully covered by the stent-graft.
Though, the distance between
the covered part of the stent-
graft and the lower renal artery
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(right renal artery) was only
7mm. This landing zone was
considered to be too short to
achieve a complete exclusion
of the PA by simply extending
the old stent-graft proximally
with a new stent-graft reach-
ing the lower edge of the right
renal artery. For that reason it
was decided not only to cover
the PA with an endovascularly
applied stent-graft but also to
occlude it by simultaneous
trans-catheter embolization
(Fig. 2). The removal of the
ventrally displaced Schiffchen
plate by spinal surgery was
planned within the same ses-
sion after the endovascular
procedure and was performed
successfully without any
bleeding complications. In

the follow-up examination 6
months later no recurrence

of the pseudoaneurysm was
detected.

Case 3: Trans-catheter
Embolization of an Type 1 a
and b Endoleak

A 74-year-old woman with a
tube-dissection had received
three non covered stents in
the thoracic aorta, which were
dislocated, and, in a second
hybrid procedure, a visceral
debranching and stenting of
an aneurysm in the thorako-
abdominal aorta, affecting the
origins of the visceral arteries.
The patient showed up for
routine computed tomog-
raphy angiography (CTA) of
the aorta for follow up of the
hybrid operation. CTA unveiled
a newly developed type 1a
and b endoleak with a massive
jet-effect (Fig. 3) in such a way
that the indication for re-inter-
vention was given. The patient
was prepared for an endovas-
cular re-intervention including

German
Medical

)
EPL =N ||

Journal =l

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

the closure of the endoleak
entries, and a potential proxi-
mal and distal extension of the
stent-graft. For the endoleak
type 1a a micro-catheter was
introduced between the upper
end of the stent-graft and the
aortic wall into the endoleaks’
cavity. It was occluded by
injection of 3 ml of Onyx-34.
For the endoleak type 1b the
micro-catheter was introduced
between the lower end of the
stent-graft and the aortic wall
into the endoleaks’ cavity. It
was occluded by injection of
5ml of Onyx-34. No further
endoleak perfusion could be
observed following the inter-
vention.

Case 4: Percutaneous CT
Guided Embolization of an
Type 2 Endoleak

A 76-year-old male patient who
had received a successful en-
dovascular aortic aneurysm re-
pair (EVAR) for an uncomplicat-
ed infrarenal aortic aneurysm
presented at the 6 months
follow-up with an extensive
type Il endoleak. In order to
prevent for bleeding complica-
tions the decision for a percuta-
neous CT-guided embolization
was made (Fig. 4). Under local
anesthesia and in the prone
position a puncture needle was
introduced into the aneurysm
sack under CT-fluoroscopic
guidance. A micro-catheter
was inserted co-axially into the
needle and 4.5ml of Onyx-20
were injected until complete
filling and occlusion of the en-
doleak was achieved. The scan
after removal of the catheters
and the follow-up CT scan 6
months later demonstrated the
absence of a reperfusion of the
endoleak. Due to the strong
beam-hardening artifacts in CT,
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Aortic Pathologies

Fig. 3: Treatment of a large combined
type 1a and 1b endoleak with trans-
catheter embolization. a) CT scan
before the intervention, demonstrat-
ing large type 1a and b Endoleaks
after abdominal aneurysm repair.

b) Final angiogram after complete
occlusion of both Endoleaks without
any reperfusion. ¢ — f) Embolization
procedure. For the endoleak type

1a a micro-catheter was introduced
between the upper end of the stent-
graft and the aortic wall into the
endoleaks’ cavity. It was occluded by
injection of 3 ml of Onyx-34 (c —d).
For the endoleak type 1b a cobra
catheter, followed by a micro-cath-
eter, was introduced between the
lower end of the stent-graft and the
aortic wall into the endoleaks’ cavity.

It was occluded by injection of 5ml of |}

Onyx-34 (e - f).

caused by the tantalum pow-
der, it is even more important
to rule out any reperfusion of
the aneurysm sac by contrast
enhanced ultrasound, which
confirmed absence of reperfu-
sion of the endoleak.

Discussion

Various treatment options can
be discussed for the manage-
ment of the cases presented.
In the case of a severely
diseased neck of the infrarenal
landing zone of an abdominal
aortic aneurysm the classic
EVAR procedure with place-
ment of a standard bifurcated
stent graft below the PAU was
not viewed at as an appropri-
ate approach, because the
remaining neck at the left side
would have been less than 7
mm, and in combination with
the existing left-sided kinking
of the aorta, sufficient sealing
was not expected to be feasi-
ble. The stent graft could loose
contact with the aortic wall
resulting in the subsequent
development of a Type 1a
endoleak. In addition, excluding
the aneurysm while leaving the
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Aortic Pathologies

Fig. 4: Treatment of a large type 2
endoleak by CT-guided embolization
with Onyx-20. a) CT scan in the late
venous phase (120sec after contrast
administration), depicting a large type
2 endoleak in the anterior portion of
the aneurysm sack, previously treat-
ed by stent-grafting. b) CT-guided
puncture of the aneurysm sack with
the patient in prone position. Co-axial
introduction of a micro-catheter into
the aneurysm sack and embolization
of the endoleak by injecting 4,5ml of
Onyx-20. c) Final scan after removal

the aneurysm sack was sealed with
Onyx-20 as well by slowly injecting it
while retracting the catheters under
CT fluoroscopy. d) Follow-up CT
scan 6 months later demonstrating
the absence of a reperfusion of the
endoleak.

PAU untreated could increase
the arterial pressure within the
PAU and the risk of rupture or
an increase of size, again with
the risk of secondary type la
endoleak formation. According
to our experience, the PAU had
to be treated as well in this par-
ticular case. Remaining treat-
ment options were fenestrated
grafts, chimney grafts or even
a surgical repair, either using

a hybrid procedure combining
surgical visceral debranching
with EVAR or a complete open
repair. As already mentioned,
open repair was not regarded
as an adequate alternative
because of the increased
operative risk and the patient’s
co-morbidities. Apart from the
procedure described here, the
implantation of a fenestrated
or branched graft would have
been the most reasonable
endovascular procedure.

However, this latter procedure
is very expensive because of
the custom-made nature of
these grafts, and also a very
labour-intensive process requir-
ing a great deal of expertise (1).
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Our patient’s aorto-iliac vascula-
ture was tortuous and exhibit-
ed doubled and severe kinking,
making the exact positioning of
a fenestrated graft exceedingly
difficult due to axial torsion
forces. For that reason, the
risk of a technical failure of this
procedure was regarded as too
high. A chimney graft can be a
valid alternative to fenestrated
grafts, especially in emergency
situations or in case of very
tortuous vessels (15).

But in our case, the distance
between the renal arteries

and the superior mesenteric
artery measured no more than
3 mm. The chimney procedure
requires complete covering of
the renal arteries with consecu-
tive re-connection to the aortic
blood flow by implantation

of stent grafts. In our case,
this would have required the
re-connection of the superior
mesenteric artery as well,
again making sufficient proxi-
mal sealing unlikely. Moreover,
there was a high risk of techni-
cal failure of this procedure and
high procedure related mortal-
ity was expected.
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For that reason, the described
combination of a standard
EVAR procedure with simul-
taneous embolization of the
PAU was considered the best
treatment option. In contrast
to open repair or fenestrated
grafts, the procedure time
would be reasonably short

and the morbidity and mortal-
ity significantly lower. Since
simple coil embolization would
not guarantee a complete
occlusion of the PAU, thus
resulting in a considerable risk
of endoleak development, a
liquid embolic agent was re-
garded as most appropriate. It
was anticipated to facilitate an
exact, controllable and fast oc-
clusion of the PAU and sealing
of the graft. Due to the proxim-
ity of the PAU to the right renal
artery, the ideal embolic agent
should precipitate fast but stay
under control of the interven-
tionalist for a reasonable period
of time in order to avoid renal
embolism. Moreover, it should
be appropriate to ensure low
recanalization rates. In this
particular case Onyx performed
excellently with fast, sufficient,
and safe immediate occlusion
of the PAU, allowing for a suf-
ficient proximal sealing of the
stent-graft.

latrogenic injury to the aorta
and iliac arteries is a rare but
serious complication of spinal
surgery. In most cases, these
injuries are caused by mis-
placed or dislocated hardware
and can present either as acute
hemorrhage in the operating
room requiring immediate
intervention, or, more often,
as pseudoaneurysms with an
increased risk of secondary
rupture, which can occur even
months or years later (5,6,16-
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18). Since the clinical presenta-
tion of these pseudoaneurysms
can be extremely variable,
ranging from a complete lack
of symptoms to severe abdom-
inal pain, the diagnosis may be
made only after a prolonged
period of time (18). In the past,
open surgical repair was the
therapy of choice for aortic
PAs. The injured segment

was either directly repaired, or
treated by patch angioplasty,
or even completely replaced
with a graft (18). Though, open
surgery requires aortic cross
clamping, which can lead e.g.
to spinal cord ischemia de-
pending on the position of the
PA. In addition, as for all large
surgical procedures requiring
thoracotomy or laparotomy,
pulmonary complications can
be observed frequently. Both,
spinal cord ischemia and pul-
monary complications have a
major impact on the procedure
related morbidity, being as high
as 50% for open surgery of
aortic PAs (18).

Endovascular aortic stent-
grafting offers a safe and less
invasive alternative to open
surgical repair of aortic patholo-
gies like pseudoaneurysm, or
impingement by spinal hard-
ware. As of yet, case reports
and small case series have
been published addressing the
acute and long term outcomes
of stent-grafting for treatment
of iatrogenic aortic PAs after
spinal surgery (18). However,
given the excellent results of
aortic stent-grafting for treat-
ment of AAA it is expected that
the results of stent-grafting

for treatment of aortic PA are
going to be excellent as well,
even in the long term, since
both procedures are performed
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the same way in the same ves-
sel region and with the same
material.

However, in particular situa-
tions pure stent-grafting might
not be suitable to adequately
treat an aortic PA. In the case
of a PA at the level of the vis-
ceral artery origins stent-graft-
ing would only be possible with
fenestrated grafts. Of course a
fenestrated graft again would
be a treatment option by ex-
tending the landing zone over
the origins of the renal arteries.
However, they have to be re-
connected by small stent-grafts
and since patients suffering
from iatrogenic PA after spinal
surgery are typically of younger
age the possible long term
effects of this procedure are
still unpredictable due to a lack
long term follow-up. It remains
unclear whether a stent-graft

in a renal artery will stay patent
even for 30 years or more.
Therefore, a less invasive treat-
ment alternative is desirable,
ideally avoiding coverage of the
visceral arteries yet exclud-

ing the PA sufficiently and
immediately. The described
hybrid procedure combining
stent-grafting of the aortic
segment and simultaneous
trans-catheter embolization of
the PA represents a convinc-
ing option. In contrast to open
repair or fenestrated grafts, the
procedure time is expected

to be reasonably short and

the morbidity and mortality
significantly lower. However,
simple coil embolization would
not grant for an immediate and
complete occlusion of the PA,
thus causing a considerable
risk of endoleak development
or acute bleeding. Therefore a
fast acting and safe liquid em-
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bolic agent would be superior
for embolization of the PA.

Endoleaks and endotension are
critically important complica-
tions of many EVARs Therefore
it is very important to avoid

or at least treat endoleaks
sufficiently. Minimal invasive
treatment methods are the en-
dovascular and the percutane-
ous embolization of endoleaks.
For this purpose, thrombin,
cyanoacrylate, or the liquid
ethylene vinyl alcohol copoly-
mer Onyx can be employed.
The liquid embolic agent Onyx®
performed very well, exhibiting
ideal characteristics such as
fast embolization with excel-
lent control of the growing cast
by the interventionalist.

Onyx has the lowest recanali-
zation rates among all known
embolic materials and it is even
suitable for high-flow lesions

if a higher viscosity is used.
Especially via a percutaneous
approach even large endoleaks
can be treated percutaneously.
Complications after the use of
Onyx are mostly caused by the
solvent DMSO. If it is injected
too fast it may cause angione-
crosis and severe pain. Less
common but serious com-
plications are anaphylactoid
syndroms due to histamine
release, temporary oxygen de-
saturation, pulmonary edema,
ARDS, peptic ulcers, psychotic
episodes, tachypnea and laryn-
gospasm. The critical amount
of Onyx, potentially inducing
the mentioned complications,
is 7ml. However, many cases
have been performed apply-
ing even 5 fold larger volumes
of Onyx without any adverse
event. Therefore, it can be
regarded as a very safe alterna-
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tive to other embolic agents,
exhibiting favourable character-
istics for the described cases
like immediate embolization,
good control of the Onyx cast,
avoidance of distal emboliza-
tion, and low recanalization
rates.

In conclusion modern imaging
modalities allow for the detec-
tion of numerous aortic pathol-
ogies like PAU and PA. Today
endovascular stent-grafting is
a well-established and widely
used safe and minimally inva-
sive treatment alternative to
open surgical repair. Due to the
large and increasing utilization
of stent-grafting the number of
endoleaks will also increase.
The liquid embolic agent Onyx
exhibited ideal characteristics
for this procedure like immedi-
ate and stable occlusion. This
makes Onyx embolization a
valuable method to treat rare
aortic pathologies like PA,
penetrating aortic ulcers, or
endoleaks after stent-grafting.
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Baden-Baden

World Spa & Event Resort
in the Black Forest

Beautifully located in the sun
drenched southwest corner

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

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

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

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

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

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

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

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

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

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

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

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

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

Baden-Baden Kur &

Tourismus GmbH

Solmsstrasse 1

76530 Baden-Baden / Germany

Phone: +49 (0) 7221 275 266
Fax: +49 (0) 7221 275 260
bbt@baden-baden.com
www.baden-baden.com
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www.german-medical-online.com
The worldwide presence of German medicine.
Germany is only seconds away.

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

How it works

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

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

Hospitals Clinics
Medical Centers

Competence Center for the Diagnostic and Therapy P p *
of Chronic Pruritus -
sesses=r=rus Specialists from several Departments of the University offer a complete
check-up to identify the origin and best treatment for chronic pruritus.

T Department of Obstetrics and Gynecology, University B p *
i Hospital of Tuebingen "
@ - Excellence centre for General Gynecology, Gynecological X
- Oncology, Obstetrics, Urogynecology
Heidelberg University Hospital :*Z)*f
"

One of Europe’s leading medical centers. World-renowned experts provide
comprehensive care in all medical specialties.
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Department Dermatology and Allergy TUM

Department of Dermatology and Allergy Biederstein,
Technical University Munich

Department of Ophthalmology, Klinikum rechts der
Isar, TUM

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

Department of Orthopaedic Sports Medicine,
Klinikum rechts der Isar

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

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

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

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.
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/ University Hospital Muenster /
ﬂl(, Universitatsklinikum Miinster

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

Minster

BG-Trauma Hospital Tuebingen

] : . .
A - 4 traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

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

Department of Nephrology and Endocrinology,
Charite, Campus Benjamin Franklin

treatment of all kidney problems including renal
transplantation and hypertension

CHARITE

Practices
Medical Doctors

=, Dr. Schlotmann & Partner PraxisKlinik

i

[, Schilotmann

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

Orthopédie Bavariapark

 Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement



http://www.german-medical-online.com/Category/Hospitals/
http://www.german-medical-online.com/Category/Practices/

. Medical Equipment
MedTech Instruments

proxomed Medizintechnik GmbH
P"’xnmEd Professional Training Systems for Active Therapy.
Future Rehab and health Concepts

3B Scientific
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...going one step further

Dieringer GmbH

4 DIERINGER

orthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel
Services Hotels

) German Medical Council
German

Medical == ) : ) .
®ouncil German Medical Council organizes the best medical treatment
in renowned German hospitals and clinics for you.

ADAC ADAC Service GmbH

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

. Reuschel & Co. Privatbankiers

et A

e ... Reuschel & Co. Privatbankiers is one of Germany’s leading
S private banks
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Linea Nova

advanced communication
RuffinistraBe 16

D-80637 Miinchen

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