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Medical Treatment in Germany
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Editor's Note

Dear Reader,

We feel urged to state loudly
and clearly: We put our whole
heart, a great deal of work and
special commitment into this
journal to live up to our motto:
The Journal of Medicine for the
worldwide MED community.

With our latest issue, we have
reached 408,000 readers over
4 months (which is easy to
say, but is actually incredible),
among them 285,000 with the
Arabic and 123,000 with the
Russian edition; the English
column was accessed by
172,000 readers.

More than 400,000 readers:
This is a figure we could be
proud of if we had not put an
English-Spanish and an English-
French edition for the Ameri-
can subcontinent and the Afri-
can countries and, of course,
for our partner countries in the
European Union on our agenda
for 2012.

Our publishing team's occa-
sional dream to also publish
editions in Mandarin, Urdu/Ben-
gali, Japanese, Farsi or Indone-
sian and to address significant
and densely populated coun-
tries in their mother tongues

is very likely to fail because

of reality. We are a small,
privately organised publishing
house, which is not subsidised
or funded by sponsors and has
no special sources of money at
all. Our independence, which
we retain this way, forces us
to exercise utmost economy —
unfortunately also in respect of
our authors/teams and transla-
tors, to whom we owe a debt
of gratitude.
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Perhaps you are wonder-

ing why we actually publish
the German Medical Journal
and what our motivation may
be. Our answer: \We regard
ourselves, the entire team, as
“maniacs”, who would like
to effect positive humanitar-
ian change and counteract the
destructive, separating forces
in the world.

Our mission and motive is to
spread the medical progress
throughout the world. Living
healthy lives is a human right.
We would like to help imple-
ment this right through com-
munication and education.

If you endorse our work or
have any suggestions or
criticism, contact us. We are
dependent on your support and
motivation. It is not long ago
that getting in touch was not
at all easy; you had to write
letters and you did not know
whether they ever reach their
destination. But today? Today
there is Facebook and Twitter.
So sit down and write us. We
need your feedback.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director
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Congenital Heart Disease
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Open Heart Surgery
offers Cure in
Congenital Heart Disease

Prof. Dr. M. Gorenflo, Dept. Congenital and Paediatric
Cardiology, Heart Centre, Heidelberg University Hospital

Sometimes a simple “wrong
connection” makes a big differ-
ence: About 1% of all newborn
babies present with congenital
heart disease. This may be
mild such as in the case of
small defects of the septum
between the heart chambers
or severe when malformation
results in severe haemody-
namic compromise. The latter
patients require immediate
specialized care in tertiary
centres providing interventional
therapy by cardiac catheteriza-
tion or urgent cardiac surgery.

The venous connections that —
after birth — drain oxygenated
blood to the left atrium develop
early in fetal life. Abnormal
pulmonary venous drainage of
one or more isolated pulmo-
nary veins represents a rare
congenital malformation (below
1% in autopsy series). The nor-
mal pulmonary venous return is
demonstrated in Fig. 1.

Partial anomalous pulmonary
venous return represents a dis-
ease entity where one or more
of the pulmonary veins drain
abnormally to the systemic
venous circulation. This leads
to volume overload of the right
heart depending on the amount
of blood that abnormally drains
into the systemic veins. One of
the more common variations
of abnormal drainage of some
pulmonary veins is demonstrat-
ed in Fig. 2: The left pulmonary
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Fig. 1: Normal anatomy of the heart
with normal connection of systemic
and pulmonary veins
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veins drain into the systemic
venous system at the level of
the left inomminate vein.
What are the consequences
for the child? In contrast to the
condition were all pulmonary
veins drain abnormally the iso-
lated drainage of one or more
pulmonary veins causes either
no symptoms early in life or
only symptoms later in life.

The condition may lead to
volume overload of the right
ventricle usually when more
than one of the pulmonary
veins drain abnormally. Infants
with associated diseases such
as syndromic disease, prema-
turity etc. are known to present
earlier with respiratory difficul-

Fig. 2: Abnormal drainage of left
sided pulmonary veins to the inom-
minate vein leading to right ventricu-
lar volume overload
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Congenital Heart Disease

ties or failure to thrive.

The diagnosis usually can be
made using echocardiography
as a first tool: In the presence
of right ventricular volume
overload the dilatation of the
right ventricle can be detected
by M-mode and in 2D Echo.
Further diagnostic work-up is
done with magnetic resonance
imaging (MRI) or CT-scan. If ad-
ditional information is needed
- such as the right ventricular
pressure — cardiac catheteriza-
tion still has its place.

The following case report
illustrates the nature of this
cardiac malformation: Anwar is
a little girl who had respiratory
problems and failure to thrive.
The paediatric cardiologists

in Oman diagnosed a mal-
connection of the drainage of
blood coming from the left lung
to the left innominate vein (as
given in Fig. 2). This finding
was confirmed by a CT scan of
the chest. The little girl’s heart
therefore needed a lot more
work to do.

Due to the generous support
by his majesty Sultan Qaboos
bin Said, the girl could be
referred to the Department of
Congenital and Paediatric
Cardiology at Heidelberg Med.
Ctr., Germany. This institution
has experience with diagnosis
and treatment of congenital
heart disease for more than 50
years. The further diagnostic
work-up included cardiac cath-
eterization as the right ven-
tricular pressure was possibly
elevated on echocardiographic
examination. The thorough
diagnostic work-up was per-
formed by the Chief-consult-
ant, Prof. Matthias Gorenflo.
Fortunately there were no
signs of pulmonary vascular

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

disease. The girl was operated
by Dr. Christian Sebening (Con-
genital Cardiac Surgery) and
the anatomical problem was
corrected successfully. The girl
recovered and was referred to
Oman in a much better condi-
tion. The parents and doctors
were very happy to see Anwar
in a good condition during a
follow-up visit in Heidelberg in
March 2012 (Fig. 3).

This case illustrates that even
in complex situation in children
with problems arising from
several organ systems cure
can be achieved with respect
to the congenital cardiac lesion.
The team in Heidelberg and
the parents are grateful to his
majesty Sultan Qaboos bin
Said, allowing the girl to be
treated in the Dept. of con-
genital Cardiology at Heidel-
berg University Hospital. The
parents expressed their thanks
in a brief note:
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“We thank God for the cure of my daughter. My great gratitude and thanks are
for his Majesty, Sultan Quaboos bin Said, for his Majesty’s kind and generous
allowance to give us the chance to travel to Germany with our child and for her
to receive the treatment that saved her life. My daughter is cured. We are very
thankful to the medical crew, the doctors, professors and nurses who treated my
daughter. We are also very grateful for the help and attention we received from
the Oman embassy in Berlin from all the staff who made it possible for us and
my daughter to have an easy stay and successful communication in a foreign
country for us. We thank them for this essential service. We wish all great success

and the best in all.”

YIER
15
l

Fig. 3: Anwar at the follow-up visit together with Prof. Dr. Matthias Gorenflo
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Renal Tumors

Prof. Dr. Christian Schwentner, MD
Prof. Dr. Arnulf Stenzl, MD

With the extensive use of
abdominal imaging (ultrasound,
computed tomography, and
magnetic resonance imaging)
for nonspecific symptoms, the
incidental small renal mass
(SRM) has become a common
finding. Most of these masses
are simple cysts that are be-
nign and require no treatment.

However, some are contrast-
enhancing solid lesions sug-
gesting malignancy. Incidental
detection of such lesions
accounts for more than 50%
of the presentations for renal
cell carcinoma (RCC). This is
a dilemma for the patient and
urologist who are faced with
an incidental SRM. The optimal
management of these small
lesions poses considerable
challenges originating from a
lack of reliable predictors of
biological tumor activity.

Given the relatively benign
clinical behavior of these
masses, active surveillance
may be an interim option until
the role of available surgical op-
tions becomes clear. For SRMs
that exhibit malignant features,
a decision must be made
between a radical nephrectomy

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

(RN), nephron sparing surgery
(NSS) and minimally invasive
nephron sparing surgery
(MINSS). While RN was the
gold standard, NSS in the form
of the open partial nephrec-
tomy (OPN) and MINSS ap-
proaches such as laparoscopic
partial nephrectomy (LPN) have
become more commonly used
in the setting of the incidental
SRM with superior outcomes.
The advantages outcomes

of MINSS especially LPN are
overwhelming.

However, experienced sur-
geons are required to achieve
low complication rates and ex-
cellent oncological outcomes.

Epidemiology

Kidney cancer accounts for 2%
of all cancers worldwide and
the prevalence has been stead-
ily increasing over the past
three decades by an annual
rate of 3%. The average size of
RCC at diagnosis is decreasing,
consistent with the increasing
incidental nature of SRMs. For
those diagnosed with RCC,

the B-year overall survival rates
have nonetheless improved
from 56.4% to 68.9%. Most

importantly, these improve-
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(<2 cm) and from 78.3% to
88.8% (2-4 cm).

Survival for patients diagnosed
with larger tumours has shown
little improvement. Among
pathologically confirmed small
renal cancers (<4 cm), there is
a 5.2% prevalence of metas-
tases at presentation, and for
each 1 cm increase in size of
primary malignancy, there is an
increase in prevalence of 3.5%.

The size at presentation of an
SRM impacts on the likelihood
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tumour biology, the likelihood
of cancer is dependent on the
size, shape, contour and tissue
enhancement of the SRM.

Approximately 20% of SRMs
with contrast enhancement
prove to be benign variants.
However, the other 80% are
malignant in character with
20% displaying aggressive
tumor biology. It follows that
the incidental enhancing SRM
must be considered malignant
unless proven otherwise, and
the surgeon must use clinical
judgement based on patient
age and co-morbidities in deter-
mining management modality.

Management

The principles of management
of an incidental SRM are on-
cological control with preser-
vation of renal function and
minimizing morbidity. Short-
and long-term safety needs to
be taken into account.

Radical Nephrectomy

For decades, RN was the main-
stay of treatment for all renal
masses regardless of size,

and resulted in extremely high
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Fig. 3: Intraoperative view of a renal tumor during LPN
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cancer specific survival (CSS).
Open radical nephrectomy was
once the gold standard in the
treatment of SRMs.

However, the shift in detection
size of SRMs advocated the
benefit of laparoscopic radical
nephrectomy. Laparoscopic
radical nephrectomy, first
described in 1991, has been
demonstrated to show superior
peri-operative and post-opera-
tive outcomes (shorter hospital-
ization, superior wound healing
and lower operative blood loss)
with equivalent short- and long-
term oncologic efficacy. The
routine use of RN is now being
reconsidered in the setting of
the incidental SRM, owing to
the findings of similar oncologi-
cal outcomes between RN and
partial nephrectomy (PN).

Undoubtedly, the greatest
concern over RN was the
emerging evidence that RN
in the setting of a SRM is

an independent predictor of
chronic kidney disease. Most
importantly, the prevention of
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Fig. 4: Macroscopic view of a small
renal cell carcinoma excised laparo-
scopically

post-operative chronic kidney
disease has been associated
with an improvement in overall
survival. In current practice,
RN is limited to those cases in
which it is warranted for ana-
tomical or technical reasons.

NSS

NSS involves the targeted
excision of the tumor and a
safety margin thereby preserv-
ing uninvolved kidney tissue.
This concept has gained trac-
tion over the traditional RN in
recent years. Although PN was
initially reserved for absolute
indications (such as patients
with a solitary kidney or renal
insufficiency whereby dialysis
would be inevitable), it is now
considered the treatment of
choice for the incidental SRM.

Laparoscopic Partial
Nephrectomy

LPN replicates the rationale
for laparoscopic surgery in
improving morbidity profile and
perioperative outcomes while
maintaining oncological princi-
ples. Although it was initially
reserved for small, peripheral,
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solitary cortical tumours,
improvements in laparoscopic
technigue have increased its
application for the incidental
SRM. The concept of MINSS
has attempted to provide local
cancer control and preservation
of renal function while facili-
tating improved perioperative
outcomes.

Modern concepts with introp-
erative ultrasound and selec-
tive vessel control even allows
for zero-ischemia procedures
(Fig. 2). Hence, renal function
is fully preserved. LPN has
been shown to decrease mean
operative time, to shorten
hospitalization and to reduce
blood loss. The positive surgi-
cal margin rate (Fig. 3 and 4)
for cancer in LPN is as low as
in OPN (1.0%), and ultimately
CSS at 3 years is more than
99%. This confirms equivalent
oncological efficacy of LPN as
compared to open surgery.

Ultimately, in the right set-
ting, LPN has been shown to
have equivalent oncological
outcomes and reduced perio-
perative morbidity as defined
by lower blood loss, decreased
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Fig. b5: Intraoperative view of LESS-
partial nephrectomy entirely per-
formed through the belly button.

use of analgesics, shorter hos-
pital stay and rapid convales-
cence. Critically, renal function-
al outcomes have been shown
to be similar after OPN and
LPN. Notably, these results can
only be achieved in dedicated
and experienced centers.

Laparoendoscopic single-site
surgery (LESS) has further
supplemented this approach
further decreasing patient
morbidity while optimizing the
cosmetic outcome. As such,
LESS performed through the
belly-button can resultin a
scarless operation. Though
initially only performed in small
peripheral lesions, LESS is
now also employed in more
complex tumors with excellent
results (Fig. 5 and 6).

Conclusion

The literature on SRMs is rap-
idly changing due to advances
in technique and technology.
The overriding principle in the
management of the incidental
SRM is that nephron-sparing
approaches should be used
whenever feasible. As such,
the use of RN is now limited to
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cases in which PN is not tech-
nically feasible as determined
by the urological surgeon.

The role of active surveillance
is not clear. Before it can be
recommended, patients should
be counseled about this risk
and be willing to accept it.
Complete surgical excision in
the form of PN remains the
ideal goal for clinically local-
ized SRM. LPN has become
increasingly recognized as a
standard of care in experienced
centers.

However, LPN still remains

a technologically challenging
operation and excellent results
are only achieved by dedicated
surgical teams with proficiency
in advanced laparoscopic
surgery. LPN has been dem-
onstrated to result in improved
perioperative outcomes, while
maintaining renal function and
oncological outcomes. Ulti-
mately, the selection of an in-
dividual for either LPN or OPN
is dependent on the individual
case, where features such as
tumor size, location, co-mor-
bidities, surgical expertise and
surgeon preference play a role
in the decision-making process.
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Fig. 6: Cosmetic result after LESS-partial nephrectomy.
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Abstract

A considerable number of
patients suffer from residual
pain or are not satisfied with
the result after TKA, whereas
most factors are considered to
be surgeon-related. Therefore,
personalized resection guides
as well as patient-specific pros-
theses have been developed
to simplify the implantation as
well as the axis alignment.

Patient-specific resection
guides are manufactured based
on a CT-scan and a 3D-plan-
ning, considering axis align-
ment, resection levels, com-
ponent rotation as well as the
tibial slope and can be placed
directly onto the patient’s
bone. Advantages might derive
from an improved axis align-
ment and implant placement
which might positively influ-
ence the long term success of
TKA. The reduction of opera-
tion steps might additionally
reduce blood loss and the risk
for infection due to a shorter
operation time. However, to
date no long-term results are
available.

Patient specific prostheses
match the anatomy of a patient

Patient-Specific
Solutions for the

Treatment of Knee Jaiatig atiati oLl
Osteoarthritis

perfectly. They should help to
eliminate sizing compromises,
minimize the risk for residual
knee pain due to femoral
medio-lateral overhang and
mimic the individual articulating
geometry in order to improve
the long-term success of TKA.
However, long-term results
regarding stability, survival and
function have to be awaited.

Keywords: TKA, personalized,
patient-specific prosthesis, axis
alignment, kinematics

Introduction

Osteoarthritis of the knee is
frequently accompanied by
limitations in daily life, including
reduction of pain-free walk-

ing distance and considerable
pain. Despite a number of
joint-sparing procedures uni-/
bicondylar knee replacement is
often indispensable especially
in case of advanced osteo-
arthritis. The decision if and
which implant fits one patient
best is to be made individually
with knowledge of the exact
history as well as all clinical and
radiological results.

To date, the gold standard for
total knee arthroplasty (TKA)
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Fig. 1: The individually shaped
resection guides which are based
on a CT-scan and match the bony
anatomy can be placed directly onto
the patient’s bone, intraoperatively.

is the cemented bicondylar
replacement with a 10 years
survival of 90% and a 20 years
survival of > 80%, respectively
(1). However, using patient sat-
isfactory as primary endpoint
numerous studies suggest
that 14% to 39% of patients
are dissatisfied and about 41%
suffer from moderate to severe
pain (2-4).

Patient-related factors influenc-
ing the outcome of TKA are the
personal expectation or pre-
operative kinematics whereas
e.g. the prosthesic design is
implant-related. Nevertheless,
most factors (75%) are con-
sidered to be surgeon-related
including implant rotation, axis
alignment, reconstruction of
joint line and soft tissue balanc-

ing.

Therefore personalized resec-
tion guides as well as patient-
specific prostheses have been
developed to simplify the
implantation as well as the axis
alignment of TKA.

Patient-Specific Resection
Guides

Individually shaped resec-
tion guides which match

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY
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patient’s bony anatomy and
can be placed directly onto the
patient’s bone should help to
perform predetermined key
surgical cuts, intraoperatively
(Fig. 1). These instruments can
be used in routine patients and
in particular for patients with
difficult anatomy and demand-
ing axis alignment (Fig. 2).
While common instrumenta-
tion products for total knee
arthroplasty usually rely on an
intramedullary guiding device
for orientation and/or proper
implant placement (especially
of the femoral component)
with questionable accuracy,
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Fig. 2: Radiographs of a 52 years

old patient with a posttraumatic
osteoarthritis and difficult anatomy
of the left knee before (a,b) and after
(c) TKA using a patient-specific resec-
tion guides.

this requirement is waived
using personalized resection
guides (5).

Following clinical examination
and recommendation from

the surgeon a CT-scan of the
entire leg (from hip to ankle)

is performed according to a
defined scanning protocol. For
conducting the CT-scan which
is forwarded to the manufac-
turing company usually a certi-
fied imaging centre (local to the
surgeon) is required. Based on
a three-dimensional planning of
the mechanical axis alignment,
distal femoral and proximal
tibial resection levels as well as
femoral rotation and tibial slope
are determined according to
surgeon’s prerequisites. After
final approval by the performing
surgeon personalized resec-
tion guides are manufactured
(usually using rapid prototyping
technology) based on the 3D-
plan and under consideration of
the mechanical axis (Fig. 1, 3).
Major advantages might

derive from an improved axis
alignment and implant place-
ment as well as a bone-saving
technique (Fig. 3). Thus, a
significant decreased of
implant wear - a key factor in

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

the long term success of TKA -
might be achieved by a proper
implant positioning enabled by
a combination of surgical skills
and precise instrumentation
(Fig. 4). Further advantages
might comprise the elimination
of operation steps from the
surgical work flow, reduction
of instruments (fewer standard
instruments, fewer instrument
cases to resterilize), lower
blood loss and infection risk
due to shorter operation time
as well as fast OR turnover.
Disadvantages consist of

the additional radiographic
examination, costs, a produc-
tion period of 3 — 8 weeks

and the lack of an intraopera-
tive control-mechanism after
accomplishing resection (in
contrast to navigation).

However, Hafez et al. who
performed 45 total knee arthro-
plasties on cadaveric and plas-
tic knees using ,,individualized”
resection guides reported on a
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Fig. 3: Based on a three-dimensional
planning of the mechanical axis
alignment patient-specific resection
guides are manufactured accord-
ing to surgeon's prerequisites with
regard to the proximal tibial resection
level as well as the tibial slope. As
patient-specific cutting guides are
placed directly onto patient's bone,
intra- and/or extramedullary guides
are waived.

Fig. 4: Intraoperative picture after
implantation of aTKA with patient-
specific resection guides showing a
correctly placed implant in full flexion
without condylar lift-off.
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Fig. b: Patient-specific prostheses
match the individual anatomy of a
patient perfectly. This picture shows
the resected asymmetric tibial
plateau next to the patient-specific
tibial trial.

mean error for axis alignment
of £ 1,7° (max. 2,3°) and bone
resection of £0,8 mm (max.
1,2 mm), respectively (5).

An in vivo study by Howell et
al. resulted in restored motion,
stability, as well as high patient
satisfaction but did not show
superior results regarding the
axis alignment in comparison
to conventional TKA (6). The
custom-fit positioning instru-
ments used in this study were,
however, manufactured based
on an MRI-scan which does
not offer a viable alternative to
CT (7).

Patient-Specific Implants
(Unikompartmental and Total
Knee Arthroplasty)

Patient specific implants are
the latest development in per-
sonalized solutions for patients
with osteoarthritis. Standard

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

A

fied with their primary TKR
report on a knee that does not
feel “normal”, patient-specific
prostheses might have relevant
advantages (3, 8).

Therefore personalized pros-
theses which match the
anatomy of a patient perfectly
(Fig. b) have been developed to
eliminate sizing compromises
and thus to mimic physiologi-
cal knee kinematics and should
thus improve the long term
success of TKA.

The individual articulating ge-
ometry should additionally be
restored through maintaining
the natural sagittal curvature of
condyles and trochlea, asym-
metric polyethylene inserts
(Fig. 6) and less lateral con-
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68%) of femoral medio-lateral
overhang of more than 3mm

(8). As patients with an over-

hang of more than 3mm have
a 2-folf higher risk for residual
knee pain (39% after 2 years)
and 46% of patients dissatis-

As manufacturing a patient
specific prosthesis and the
required instruments (Fig. 7) is
based on a CT-scan and a 3D-
planning (according to person-
alized resection guides) it may
additionally help to accomplish
precise axis alignment, good
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Fig. 6: The individual articulating
geometry of the patient should be
restored by asymmetric polyeth-
ylene inserts (as well as through
maintaining the sagittal curvature of

condyles and trochlea and less lateral

constraint)

restoration of joint line, rota-
tional component orientation
and optimal cortical coverage,
respectively.

In unicompartmental knee
prostheses standard tibial
implants provide a mean cover-
age ratio between 57% and
67% being an important cause
(beside massive polyethylene
wear) for early failure due to
tibial collapse (9, 10). In an
analysis of 100 consecutive
designs an individualized tibial
implant demonstrated a mean
coverage ratio of 98% (min
95%) (9).

It has to be mentioned that
both the use of patient-specific
prostheses and instruments
always follow the principle of a
measured resection technique.
Supporter of the gap-balancing
technique might therefore note
that — at least in common TKA
- the latter technique results
in better coronal stability (11).
However, long-term results
regarding stability, survival and
function have to be awaited.

Conclusion
® A considerable number of
patients suffer from residual

pain or are not satisfied with
the result after TKA.
Patient-specific resection
guides are manufactured
based on a CT-scan and a
3D-planning, considering
axis alignment, resection lev-
els, component rotation as
well as the tibial slope and
can be placed directly onto
the patient’s bone.
Advantages might derive
from an improved axis align-
ment and implant placement,
waiving of intramedullary
guiding devices, reduction

of operation steps as well as
instruments but to date no
long-term results are avail-
able.

Patient-specific prostheses
match the anatomy of a pa-
tient perfectly and have been
developed to eliminate sizing
compromises, minimize the
risk for residual pain due

to femoral medio-lateral
overhang and mimic the indi-
vidual articulating geometry.
Tibial components of patient-
specific unicompartmental
prostheses reach a mean
coverage ratio of up to 98%
which is superior to standard
prostheses and reduces the

risk for tibial collapse.
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Fig. 7: For patient-specific prostheses
the required instruments are manu-
factured individually, too. According
to patient-specific cutting guides
personalized instruments should help
to accomplish precise axis alignment,
good restoration of joint line and
rotational component orientation.
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Ophthalmology

We present a case of a
28-year-old man with progres-
sive keratoconus complaining
of poor vision and hard contact
lens intolerance, who under-
went a unilateral femtosecond
laser-assisted implantation of
intrastromal corneal ring seg-
ments. No intra-operative or
post-operative complications
were experienced, and after six
months follow up, the patient
achieved good spectacle cor-
rected vision.

Indroduction

Keratoconus is a noninflam-
matory progressive corneal
thinning of unknown aetiology
in which the cornea assumes a
conical shape, resulting in mild
to severe impairment of visual
acuity due to irregular astigma-
tism, progressive myopia, and
central corneal scarring (1, 2,
3).

Initial conservative treatment
includes spectacles or hard
contact lenses. In advanced
cases, conservative treatments
often fail to provide useful vi-
sion. Until recently, penetrating
(PKP) and lamellar keratoplasty
have been the standard surgi-
cal option in such cases, and
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Femtosecond Laser-
Assisted Intrastromal
Corneal Ring Segments
(ICRS) Implantation for
Keratoconus Patients

the success rate is good (4).
However, due to the fact that
the cornea is still transparent,
the surgeon and the patient
are reluctant to choose PKP
because of long period of reha-
bilitation and potential postop-
erative complications (5, 6).

Potential complications and
risks of keratoplasty include
graft rejection or infection,
suture-related problems, and
wound dehiscence (5). Visual
rehabilitation can take one to
two years, further surgery may
be required to treat postopera-
tive high astigmatism, patients
must use topical steroids to
reduce the risk of graft rejec-
tion, and there is a risk for the
development of glaucoma or
cataract (7). A less invasive
surgical intervention that
improves best spectacle-
corrected visual acuity (BSCVA)
or uncorrected visual acuity
(UCVA) could defer or avoid the
risks of PKP (5, 8).

Intracorneal ring segments
(INTACS, Addition Technology,
Inc.) implantation is a refractive
procedure that has been used
clinically for the correction of
mild to moderate myopia (9,
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Photo slit-lamp after INTACS SK implantation.
INTACS SK g 55 any oY cabis 9355

10, 11) and recently, for the
surgical management of kera-
toconus (12-16) and iatrogenic
postoperative corneal ectasia
(16-19). It has been found that
INTACS is an alternative to
PKP as it is safe, reversible
and does not affect the central
visual axis of the cornea (20).
The goal of segment implanta-
tion is to delay or avoid cor-
neal grafts especially in young,
working-aged patients with
keratoconus.

Case Report

A 28-year-old man had asym-
metrical bilateral keratoconus.
The right eye had mild to
moderate keratoconus with

an uncorrected visual acu-

ity (UCVA) of 0.4 and a best
spectacle-corrected visual
acuity of 0.6. The left eye had
more advanced keratoconus
and a history of contact lens
intolerance. The patient was
referred to us because of the
contact lens intolerance. The
manifest refraction was -3.5
—6.00 x 95 with a UCVA of 0.05
and best corrected visual acuity
(BCVA) of 0.2. INTACS implan-
tation was offered because the
central cornea was transparent
and too thin for any other treat-

ment option. The tunnels were
created by femtosecond Laser
(IntralLase) with the following
settings: channel depth 368
um (75% of corneal thickness),
entry incision length 1.2 mm,
entry incision width 1 mm,
channel size inner diameter 6
mm, and outer diameter 7 mm.
A 0.450 mm and a 0.210 mm
INTACS SK segments were
implanted inferiorly and superi-
orly respectively under topical
anaesthesia. There were no
intra- or postoperative compli-
cations.

One month after INTACS im-
plantation, the UCVA was 0.16
and the BCVA, 0. 5. The mani-
fest refraction was —=2.00 -3.75
x 82. The preoperative and
postoperative corneal topogra-
phies are shown in Figure 1.

Six months after INTACS
implantation, the UCVA was
0.3 and the BCVA, 0.6. The
manifest refraction was -3.75
x 100. The six month postop-
erative corneal topographies
are shown in Figure 2.

Discussion

In 2000, Colin et al. (12) report-
ed their experience with ICRS

implantation in eyes with kera-

CASIA OCT (Tomey) showing the hexagonal cross

section of the INTACS SK.
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Fig. 1: Preoperative (Left), and postoperative at 1 week after INTACS SK implantation.
INTACS SK Zala ¢, po g el s dalyadl aay Loy alyall Jus Lo (L) 1V JSi)

toconus. A reduction of corneal
steepening and astigmatism
associated with keratoconus
was reported. Since then many
studies have shown the effec-
tiveness of ICRS (13, 14, 16).

Implantation of ICRS is a mini-
mally invasive and reversible
surgical method that reduces
refractive error by improving
the corneal shape and delaying
if not preventing keratoplasty
(21).

Successful implantation of
ICRS depends on several fac-
tors, including correct place-
ment, optical zone diameter,
and accurate depth of implan-
tation. Several types of ICRS

are currently used to manage
keratoconus, including Fer-
rara ring (Ferrara Opthalmics),
KeraRing (Mediphacos), Intacs
and Intacs SK. Ferrara ring and
KeraRing segments are similar;
both have a triangular cross
section (22).

The Ferrara ring has an optical
zone of 7.0 mm and the KeraR-
ing an optical zone of Bmm.
The KeraRing is placed cen-
trally and has a greater effect
on flattening but might produce
more glare and halos (21).

The INTACS SK is elliptical and
implanted in the 6.0 mm zone,
whereas the regular INTACS
is hexagonal and implanted in
the 7.0 mm zone. The smaller
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diameter of the INTACS SK has

a greater effect on corneal flat-
tening, and the elliptical design
reduces halos, with a further

beneficial effect on corneal flat-

tening. These properties make
INTACS SK a better choice in
managing more severe cases
of corneal ectasia (23).

It is important to bear in mind
that our patient had moderate
to severe keratoconus, beyond
the stage at which the regu-
lar INTACS segments would
produce a beneficial effect. His
only other surgical option was
some form of keratoplasty. He
was counselled about the risks
and benefits of ICRS according
to the existing literature and
the experience of the surgeon.
He was informed about the
INTACS SK implantation as a
way to defer or even hopefully
avoid keratoplasty, and that a
keratoplasty might be neces-
sary later on.

The tunnel for ICRS can be
created by femtosecond laser.
Complications of ICRS implan-
tation with mechanical devices
include epithelial defects, per-
foration, asymmetric segment
placement, and extension of
the incision toward the central
vision axis or the limbus (24).
It has been proposed that the
femtosecond laser is better
than the mechanical method
for creating a precise tun-
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Fig. 2: Postoperative at 6 months after INTACS SK implantation.
INTACS SK Zala ¢ 5 ans alyaldl aay Lo gl 1 :Y ISl

nel depth and that it creates
fewer surgical complications
(23). Most studies show that
visual and refractive results of
femtosecond laser-assisted
tunnel creation are comparable
to those of mechanical tunnel
creation (23, 25). But in general
the femtosecond method is
faster, easier and more com-
fortable for the patient.

In conclusion, if the cornea is
still clear, femtosecond laser-
assisted ICRS implantation is a
useful alternative for managing
moderate to severe keratoco-
nus as it is the patient’s only
hope of visual rehabilitation
without undergoing a kerato-

plasty.
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New Possibilities in
Corneal Transplantation o s £2) (4 BaliiuY)
Al il dlawil g

Laser Trephination

On 7 December 1905 in Olo-
mouc (today’s Czech Repub-
lic), Dr. Eduard Konrad Zirm
performed the first successful
penetrating corneal transplant
(corneal grafting = kerato-
plasty).

Dr. Zirm's procedure marked
the first full transplant in the
history of medicine. Kerato-
plasty is not only the oldest
type of organ/tissue transplant,
but also the most common and
successful.

In Germany, about 4,800
keratoplasties are performed
each year, 250 of which at the
University Clinic of Saarland

in 2011. The need for corneal
transplants is actually much
greater, but due to a lack of
willing donors, especially in
Germany, there is a long wait-
ing list for the surgery. Corneal
donor tissue can be taken up
to 72 hours after cardiac death,
regardless of the age of the
deceased. This means that the

Fig. 1: Eye specialists are organ donors (Dept. of Ophthalmology at the

University Medical Center of Saarland)
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Mask protected
cornea tissue

Donor

Fig. 2: Principle of excimer laser trephination in donor and recipient

issue of “brain death criteria”
does not apply! In this day and
age, it should be a given to
carry an organ donor card, as
advocated by the physicians
at the University Eye Clinic in
Homburg/Saar (Fig. 1).

Background and Issues

There are two main problems
that affect the satisfaction of
microsurgeons and patients
after an initially successful cor-
neal transplantation: Firstly, the
body's immune response may
eventually cause the transplant
to become cloudy. Secondly,
the patient’s vision can become
significantly affected by astig-
matism, which is sometimes

a consequence of the proce-
dure that usually does not fully
manifest until after the stitches
are removed.

Today, a clear cornea after
normal-risk keratoplasty (~
80% of all corneal transplants)
with high and/or irregular
astigmatism can no longer be
considered a successful surgi-
cal outcome. It is an illusion to

Rotating laser beam
guided by HeNe-Laser

Photo ablation

Benefits of Non-Mechanical Trephination
Using a 193 nm Excimer Laser

Rotating laser beam
guided by HeNe-Laser

Photo ablation

. No trauma to intraocular tissue
. Avoiding pressure and shear forces during trephination

. Minimising horizontal torsion
(“orientation teeth”)

. Minimising vertical tilting
("perfect” congruent cut edges)

. Minimising misalignment between recipient and donor

. Making it possible to “harmonise” donor and recipient
topography

. Reduced irritation of the anterior chamber in the period
immediately after keratoplasty

. Reduced astigmatism after suture removal
. Increased topographic regularity
10. Significant improvement of visual acuity

11. Enabling trephination on the “open eye”
(e.g. keratoplasty a chaud)

Table: Benefits of non-mechanical trephination using a 193 nm excimer laser
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Ophthalmology

think that the transplant is fixed
in an adjusted “good form" af-
ter leaving stitches in place for
an extended period of time.

The morphological conditions
and wound healing processes
at the donor/recipient interface
have the greatest impact on re-
maining astigmatism persisting
in the long term and the optical
quality of the transplant after
suture removal. These factors
are inextricably intertwined
with trephination technique.

Methods

Major intraoperative deter-
minants of astigmatism after
keratoplasty include: misalign-
ment of donor and/or recipient
trephination, “vertical tilting”
due to forced suture adaptation
of non-congruent cut edges
and “horizontal torsion” of

the transplant in the host site
in cases where the tissue is
inserted asymmetrically.

It is critical to ensure proper
positioning of the second
cardinal suture exactly in rela-
tion to the first. In this respect,
non-circular trephination of

the disc of donor tissue and
the host site also plays a role.
We are convinced that both
donor and recipient trephina-
tion should be performed from
the epithelial side using the
same method to provide the
basic requirements for identical
donor and recipient dimensions
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Fig. 3: Donor mask with 8 “orientation teeth” facing out
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Fig. 4: Recipient mask with 8 matching notches
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as well as congruent cut edges |
and angles. Applied pressure
and shear forces should be
kept to a minimum to avoid cut
edge distortions. Additionally,
the surgeon should preferably
perform trephination com-
pletely under the microscope
once the horizontal alignment
of the limbus level is secured.
Non-mechanical trephination
using a 193 nm excimer laser -
along metal masks (Fig. 2, 3, 4)

is ideally suited for this proce-

dure and has so far been used

for the successful clinical treat-

ment of more than 3,600 eyes

in Homburg/Saar and Erlangen.

Fig. 5: Donor trephination immediately before perforation with smooth cut
edges and orientation teeth (macroscopy)
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Results

The results of clinical studies —
have shown that this tech-
nique, which avoids trauma to
intraocular tissue, can sig-
nificantly reduce both donor
and recipient misalignment.

In the immediate period after
keratoplasty, irritation of the
anterior chamber measured by
tyndallometry was significantly
lower than in conventional
trephination. Creating smooth,
nearly perpendicular cut edges
and angles that are congruent
between donor and recipient
minimises “vertical tilting”
(Fig. 5, 6), while the use of
“Homburg/Erlangen orientation
teeth” minimises “horizontal
torsion”. Eight teeth at the
edge of the donor trephination
and eight matching notches in

Fig. 6: Donor trephination immediately before perforation with perpendicular
cut edges (histology)
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the patient enable 360-degree
symmetrical adjustment of the
donor tissue through exact
positioning of the first eight
cardinal sutures (“key-lock
principle”) (Fig. 7, 8).

Additionally, it is possible to
“harmonise” donor and recipi-
ent topography. The results of
a prospective randomised
study confirm that keratomet-
ric astigmatism increases in
conventional motor trephina-
tion after suture removal in
80% of all eyes, on average
from 3.7 D to 6.1 D. After laser
trephination, however, astig-
matism continued to decrease,
on average from 3.4 D to 3.0
D. Moreover, visual acuity
after laser trephination (0.72)
improved by approx. 2 decimal
lines compared to conventional
trephination (0.51). This is in
part made possible by the sig-
nificantly greater regularity of
the transplant’s topography af-
ter laser trephination, not least
because of the double con-
tinuous 10-0-nylon cross-stitch
suture according to Hoffmann
(30 um thread) (Fig. 9).

These results are of particular
significance to patients with
KERATOCONUS, who are
often young and in the middle
of their career and particularly
benefit from early and com-
plete recovery of vision. In
this context, we were able to
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Fig. 7: Orientation teeth in donor trephination (0.3 x 0.2 mm, scanning elec-
tron microscopy)

el plaaial) (MM« ¥X+0¥) O satall g satall eyall g3 LYl aga g3 1V JSal
(o<t

Fig. 8: Exact positioning of the second cardinal suture in keratoplasty using
teeth and matching notches to avoid “horizontal torsion” (intraoperatively)
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show that the refractive results
are not adversely affected if
surgery is delayed until contact
lenses are no longer tolerated
(Fig. 10).

After all, the laser enables
contactless trephination on

a primarily unstable cornea.
This includes the “open eye”
(e.g. keratoplasty a chaud for
a perforated corneal ulcer),
complicated radial keratotomy
or posterior lamellar kerato-
plasty as well as iatrogenic
keratectasia after LASIK. No
increase in cataract develop-
ment or endothelial damage
was observed in relation to the
use of short-pulsed UV light.
Additionally, both the rate of
immunological graft rejection
and the incidence of a postop-
erative increase in intraocular
pressure were not negatively
impacted by laser trephination.

Conclusions

Now that immunological graft
rejection and secondary glau-
comas can largely be managed
in normal-risk keratoplasty as
the primary causes of irrevers-
ible clouding of the transplant,
refractive and surgical factors
are becoming increasingly
important for the successful
outcome of a corneal transplan-
tation.

To avoid the dreaded increase
in astigmatism after suture
removal, a trephine system
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Fig. 9: Excimer laser keratoplasty (7.0/7.1 mm) with double continuous cross-
stitch suture for macular dystrophy (before/after)
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Fig. 10: Excimer laser keratoplasty (8.0/8.1 mm) with double continuous

cross-stitch suture for keratoconus

should be used for perforating
keratoplasty to ensure tension-
free and symmetrical insertion
of the disc of corneal donor
tissue into the circular host
site with congruent cut edges
that enable unproblematic and
watertight adaptation. These
requirements for optimum
trephination are currently best
met by non-mechanical laser
trephination.

The use of a femtosecond
laser, which has been at our
disposal in Homburg/Saar since
August 2008, will permit true
3-dimensional cuts in the fu-
ture. In addition to “teeth” and
“notches”, the laser can be
programmed to create match-

ing key-lock configurations (e.g.
inverted mushroom shapes)

at the trephination edge to al-
low watertight wound closure
without stitches. With the
femtosecond laser, every cor-
neal microsurgeon’s dream of
"no-stitch keratoplasty” is now
within reach (“Homburg screw
graft”) (Fig. 11).
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Ophthalmology

Fig. 11: “Homburg screw graft” —
future vision of “no-stitch kerato-
plasty” using femtosecond laser

technology
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Chronic Wounds

Introduction

Wound healing is a complex
and well organized biologi-

cal process. For successful
healing all phases of wound
healing must occur in the
discrete sequence and time
frame. Many factors interfere
with at least one phase of this
process and are causative for
improper or impaired wound
healing resulting in a chronic
wound. Diabetes mellitus ac-
counts for the development
and chronification of wounds
through many mechanisms
with neuropathy and peripheral
artery disease being the most
important reasons for traumatic
events. Reduced pain sensa-
tion, malnutrition and loss of
perfusion are the main problem
patients as well as medical
doctors have to overcome.
The following article describes
methods for adequate wound
care which recently have en-
tered the clinical.

Peculiarities of Diabetic foot
Diabetic foot (DF) appears
frequently as a concomitant
illness of diabetes mellitus.
During lifetime 4-10% of the
diabetic patients suffer from
DF. Despite increasing observa-
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Wound Care
Beyond Plasters
and Dressings

From Science to Clinical
Approach in Chronic Wounds

tion, the complications caused
by diabetic foot still frequently
lead to loss of the extremity.
This means that diabetes mel-
litus is one of the main causes
of non-traumatic amputation
worldwide. The prognosis for
patients with amputation is un-
favorable. Survival rates among
patients who have undergone
amputation within the past
three years are below 50%.

In nearly every second patient
the second extremity is also
amputated within 5 years.

The deranged metabolic state
of diabetic patients may lead
to complications, which are
the basis for the development
of diabetic foot syndrome and
which are designated as a
primary disease. Diabetic poly-
neuropathy (PNP), peripheral
arterial occlusion disease
(PAOD), and diabetic osteoarte-
riopathy (DOAP) are among the
primary illnesses associated
with diabetes mellitus. Occur-
rence of one of these primary
illnesses or a combination of
them is present then an even
small trigger event can lead to
injury. Pronounced inflamma-
tion contributes to a worsening
of the clinical situation that
may result in necreosis.
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Chronic Wounds
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Types of Diabetic Foot

Syndrome

Polyneuropathy (PNP) and in-

fection (around 24 % of cases)

is identified by diabetic poly-
neuropathy in it sensory, motor
and autonomous forms, by
wounding of the foot in typical
areas that are particularly ex-
posed to pressure, by bacterial
superinfection with tendancy
to spread out quickly and with-
out perception by the patient.

Peripheral arterial occlusion

disease / ischemic gangrenous

foot (around 29% of cases)
often is a consequence of
generalized macroangiopathy,
caused by a high risk of athero-
sclerotic and atherothrombotic
events in these patients. Intial
ulcerations or necroses are
found at extremities or in the
heel area (gangrene) that, at
first, are not infected. The third
form of diabetic foot is best
described as a neuropathic
macroangiopathic foot (around

48% of cases) and is a combi-

nation of the above described

clinical pictures.

Microcirculation disorders

accompany all clinical mani-

festations of diabetic foot and
worsen the prognosis.

Disorders of peripheral arte-

rial occlusion disease in non-

diabetic patients are graded

in their severity, according to

Fontaine's classification:

e Stage 1: Proven stenosis or
occlusion or absence of pulse
at rest

e Stage 2a: Claudicatio inter-
mittens, Walking distance
> 200m

e Stage 2b: Claudicatio inter-
mittens, Walking distance
< 200m

e Stage 3: Pain at rest possible
start of trophic disorders

e Stage 4: trophic disorders

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

with tissue collapse (ulcer,
necrosis, gangrene)

The Rutherford scale consists
of three grades and six catego-
ries:

e Mild claudication

* Moderate claudication

e Severe claudication

e |schemic pain at rest

e Minor tissue loss

* Major tissue loss

In Fontaine stages 3 and 4 the
extremities are threatened by
extremity ischemia, if, along
with clinical symptoms, ankle
and toe pressure shown by
assessment of ankle-brachial-
index (ABI) are reduced.
According to the criteria of the
second European Consensus,
critical extremity ischemia (CLI)
is present when the following
criteria are fulfilled:

e Continuous, recurring pain,
pain at rest requiring analge-
sic for more than two weeks

e systolic ankle pressure of
<50 mm Hg of systolic toe
pressure of <30 mm Hg

Or

e Ulcerations or gangrene that
have been present for more
than two weeks and that are
not healing, in combination
with the above mentioned
Doppler pressures

e |f available TcpO2 < 30 mm
Hg

The grading of macroangiopa-

thy according to Fontaine (stag-

es lla and lll) is not to be used
in diabetic patients because of
neuropathy as a confounder
and must be judged according
to other criteria. In comparison
with peripheral arterial occlu-
sion disease in non-diabetic
patients, macroangiopathy in
diabetic foot syndrome is char-
acterized by:
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Chronic Wounds

e an earlier starting point

e an enhanced progression

* Mediasclerosis

e an increased distal affection

¢ an affection of the natural
collaterals

These qualities make diagno-
sis of macroangiopathy more
difficult and identify macroangi-
opathy in diabetes as a particu-
larly malign variant with a bad
prognosis and limited possibili-
ties for treatment.

The treatment of macroangiop-
athy in diabetic foot syndrome
follows technically the same
rules as macroangiopathy in
non-diabetic patients. Due to
the characteristics of diabetic
macroangiopathy, the technical
success rate and the long term
effectiveness of revasculariza-
tion methods are, however,
poorer than in non-diabetic
patients.

As diabetic foot is a condi-
tion that effects the extremi-
ties, frequent operations with
higher risks of complications
and failure are still carried out,
because even a slight or short
term improvement in the heal-
ing of a threatening lesion can
prevent major amputation. As
surgical processes and techni-
cal options have been im-
proved since the last years the
risk of a patient and the rate of
failure have been minimized.
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Wound Challenges

The impaired healing of both
diabetic foot ulcerations
(DFUs) and acute cutaneous
wounds involves multiple
complex pathophysiological
mechanisms. DFUs are always
accompanied by prolonged
hypoxia, either derived by
insufficient perfusion or insuf-
ficient angiogenesis, is detri-
mental for wound healing.
Hypoxia can amplify the early
inflammatory response which
after hemostasis is the se-
cond phase of wound healing,
thereby prolonging injury by
increasing the levels of oxygen
radicals. Hyperglycemia can
also add to the oxidative stress
when the production of ROS
exceeds the anti-oxidant capa-
city. The formation of advanced
glycation end-products (AGEs)
under hyperglycemia and the
interaction with their receptors
(RAGE) are associated with
impaired wound healing in dia-
betic mice as well. High levels
of metalloproteases (MMPs)
are a feature of diabetic foot
ulcers, and the MMP levels in
chronic wound fluid are almost
60 times higher than those in
acute wounds. This increased
protease activity initiates tissue
destruction and inhibits normal
repair processes. Defective T-
cell immunity, defects in leuko-
cyte chemotaxis, phagocytosis,
and bactericidal capacity, and
dysfunctions of fibroblasts and
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Chronic Wounds

epidermal cells contribute to an
inadequate bacterial clearance
and delayed or impaired repair
in individuals with diabetes
mellitus.

Taking these local challenges
into account the wound care of
today has to be accepted as a
concert of traditional and new
therapeutic options. These
newer concepts of wound
care include the application

of platelet rich plasma or
isolated growth factors, low
level laser therapy, vacuum as-
sisted wound closure, maggot
therapy, and stem cell therapy
which are typically used as
adjuvant treatments along with
the standard of care for treat-
ment of DFU. Standard of care
therapy includes debridement,
frequent dressing changes,
and compression for wounds
originating from vascular insuf-
ficiency. Debridement is crucial
to promote wound healing in
DFU as it removes devitalized
tissue (callus, necrotic and
infected tissue) and generates
and fresh, healthy wound bed
resembling the acute wound
situation. It reduces the bacte-
rial load and is applied mainly in
neuropathic ulcers. Off-loading
using contact walkers with
custom orthotics to keep the
patient in his daily situation

is to preferred compared to
the use of total contact casts
because of the possibility for
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wound inspection and dressing
change. The dressings should
remove exudate, but keep a
moist environment, should
protect against contamination,
does not cause trauma when
removed, and leave no debris
on the wound bed. Dressings
can thus be individually dif-
ferent from patient to patient.
The ideal dressing should
create a moist wound bed that
enhances the healing process
and prevents desiccation of the
wound.

In addition to the close in-
spection of the wound and
selection of the right wound
treatment, the possibility of
an infection should be taken
into account and validated by
laboratory evaluations, microbi-
ology assessment and diag-
nostic imaging. Clinical signs of
infections are present if there
is obvious purulent drainage
and/or the presence of two or
more signs of inflammation
(erythema, pain, tenderness,
warmth, or induration).
Management of infection is
crucial for achieving wound
healing in short time. The
application of low level laser
therapy to overcome local
infection instead of antibiotic
therapy has been reported in
selected cases but up to now
there is no clinical evidence
from controlled trials support-
ing this concept.
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Chronic Wounds

Promising results have been
achieved in the treatment of
chronic wounds with plate-

let rich plasma (PRP), either
applied as a plug directly in

the wound bed or as a plate-
let enriched fibrin spray. The
idea behind this concept was
driven by the insufficient ef-
fect of single growth factor
therapy using recombinant
preparations. The PRP is easily
prepared as needed at the
point of care. Whole blood is
taken from a patient, separated
by a two-step centrifugation
process to isolate the platelet
rich fraction from plasma. After
activation with thrombin, the
concentrate can be applied as
a gelatinous platelet gel directly
to the wound or as a spray in
combination with fibrin. PRP
offers several advantages over
the application of single growth
factors. As an autologous
preparation, PRP is safer to use
than allogenic or homologous
preparations and is free from
concerns over transmissible
diseases. No special consid-
erations regarding safety are
needed.

PRP functions as a tissue
sealant and “drug delivery
system”. It contains a variety
of growth factors which upon
activation are liberated from
the a-granules like platelet
derived growth factor (PDGF)
transforming growth factor-
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3 (TGF-R), platelet factor 4
(PF4), and vascular endothelial
growth factor (VEGF) just to
mention a few of them. The
mode of action is through a
direct impact on wound healing
and an indirect effect in attract-
ing un-differentiated cells in the
newly formed wound matrix
and triggering cell division. PRP
suppresses cytokine release
and limit inflammation by the
interaction with macrophages.
Taken together these effects
promote capillary growth, ac-
celerate epithelialization and
thus enhance tissue healing
and regeneration. PRP has
demonstrated antimicrobial
activity against Escherichia

coli, Staphylococcus aureus,
Candida albicans, and Crypto-
coccus neoformans which are
often detected microbials in
DFU. Although clear evidence
from controlled clinical trials is
missing this application is used
successfully in many special-
ized wound care centers. Data
are available from many ap-
plication studies including own
experiences over the last ten
years, which led to the clinical
routine use of this method in
our center.

The continuous or intermittent
application of subatmospheric
pressure to the surface of

a wound is called “Nega-

tive pressure wound therapy
(NPWT)", or, more often "vacu-
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Chronic Wounds

um-assisted wound closure
(VAC)". NPWT has become

a popular treatment modality
for the management of many
acute and chronic wounds
since the last years. Although
clinical evidence showing the
superiority of VAC-therapy over
conventional wound dress-

ing techniques for all wound
types is lacking, the use of this
therapeutic concept is increas-
ing. Due to the heterogeneity
of wounds included in clinical
trials the available data do not
convincingly support the gen-
eral use. From a practical point
of view and the experience in
treating DFU the granulation
process can be stimulated by
this procedure, which strongly
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supports the use in selective
cases. VAC improves the local
blood flow, increases granu-
lation tissue formation and
decreases bacterial coloniza-
tion. Excess interstitial fluid

is removed from the wound,
small blood vessels are de-
compressed and blood flow is
increased. Thus the nutritional
situation and the local perfu-
sion are improved, supporting
the wound healing process.

A data acquisition throughout
Germany has been started to
evaluate and demonstrate the
positive effect of NPWT in
DFU.

The concept of maggot therapy
or maggot debridement thera-
py (MDT) is best described as
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The “Herz- und Diabeteszentrum Nordrhein-Westfalen”
(Heart and Diabetes Center North Rhine Westphalia -

HDZ NRW) is one of the leading international treatment

centers for cardiac, vascular and diabetic diseases. Over
100,000 successful cardiosurgical operations and 250,000
cardiac catheter examinations are testimony to our wealth
of experience. Having performed over 1,900 heart trans-
plants, the HDZ NRW is one of the world's largest cardiac
transplantation centers. The university clinic is not only
renowned for its outstanding medical expertise but it also
offers its patients excellent health care and exceptional

comfort.

Herz- und Diabeteszentrum NRW

Heart transplants
Artificial heart implantations
Heart pacemakers
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Diabetes Center
m Treating of all forms of diabetic
disease and complications

m Integrated heart and diabetes therapy

m Specialized wound care unit
m Endocrinology/gastroenterology
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................... over 120
.................. over 800
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Cardiac catheterizations
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Chronic Wounds

Correct application of a Negative
pressure wound therapy (NPWT) de-
vice on a chronic wound of a diabetic
patient. An open-cell polymer foam
dressing that is conformed to the
wound bed is placed on the wound,
the system is sealed and placed
under negative pressure.

biodebridement. Live, disinfect-
ed maggots (larvae of lucilia
sericata) are positioned into the
wound bed. The biodebride-
ment of the maggots is more
precise and effective than the
surgical debridement can ever
be, and thus the effect on gra-
nulation is more pronounced.
An antimicrobial effect was
demonstrated throughout the
use, and the maggots are thus
often described as “tissue
engineers”. The exact mecha-
nisms by which maggots
improve the wound situation
are currently under debate. Be-
side the debridement activities
the excretions of the maggots
seem to be of impact for tissue
regeneration.

If peripheral arterial disease is
present and causative for DFU,
revascularization and inter-
ventional therapies have to be
applied to restore blood flow
and to overcome nutritional
and perfusion deficit.

It is beyond the scope of this
article to describe the surgical
and interventional procedures,
which have impressively been
improved since the last years.
Treatment decisions in these
patients are individualized and
should take into account life
expectancy, functional status,
anatomy of the arterial occlu-
sive disease, as well as surgical
risk and thus are often multidis-
ciplinary. Open surgical bypass
was regarded as the most
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effective treatment strategy for
limb revascularization in these
patients for a long time. Endo-
vascular procedures treatment
options were improved and are
part of clinical routine in the
angiologic treatment of PAD.
Multimorbidity of the patients
with extensive comorbidities
(atherosclerosis or heart
disease), the anatomic location
of the lesion, or the extent of
the disease, limit surgical inter-
ventions and in subgroups pri-
mary amputation remains the
only treatment option. Periop-
erative mortality in 5% to 20%
of the patients accounts for the
bad prognosis of amputation
as well as the risk for a second
amputation in 30% of cases;
with only 25% to 50% of
subjects achieving full mobility.
The median cost of success-
ful limb salvage is half of the
costs for the management of a
patient after amputation.
Therapeutic angiogenesis
using stem cells, autologous
progenitor cells, growth factors
such as basic fibroblast growth
factor, and transcription fac-
tors such as hypoxia-inducible
factor-a that induce synthesis
of angiogenic cytokines have
been used in critical limb
ischemia patients who lack
options for endovascular or sur-
gical revascularization. Single
growth factor therapy proved
to be insufficient in the treat-

@al 35 ol poall pay G,
o Lllaall ) BLaYy . Joall
850l S5 guadl L6 7yl il
solel gle Ll Lt o i, e
Ombddl 62 50 O Aol syuas
Joorall 585 592 g dnaaall
Ladlaally Lue 53l ule) ol DFU
Leandas oty o com Lulaloll
t_.Q.AAJ Q‘ x_iw\"):\."\g :\_.g.li:\." £ g
b oalally Lalall ollee
D Guans JShy wiwas Al
el o daaldl ol sl

OS5 i yall £ ¥ yed Tallaall
ma 380 o oy Loa s

sl ¢ aBgiall yanll HLae Yl
Sl el gy 583 ¢ ks ol
o Lo siaall Tabyall 5ata bl
Ul L e dpash il Joasl
£¥oa 5 SLLYI L5 3ale Y
a8 Jyshall uall e o yall
;}95 Z_“t.‘AlJ:\-" o:.:|;|ﬁ‘2“ :.:)\9.‘:3
Lasenall Ly gl Aadladll oo
PADY 5, kidll e Lallaall
Basais Gl el agaal uill s all
3l = Gasanll Llatll) 13315
RN PP {1 (1| PPV
daan3 o pall laiel 5 L3350
Sy il Lalyall o Malasl)
oleall o8 Liha desana (3 S
aladsll Jare ol agn il o Ml

Liajyall gl

in3 Zallacall Lgad ameall Basles
Liajall 7 gpall e NPWT Ll sl
Slslaall Barks 5, Seall sl i o s
s g oatall LA jaulsy (55523 Al
ol e a5ty slesll sy e Bulas
LAl ein3 s g g 7 yall alatll aty
.E;\Laajl

Lallae 3 olhuall 5 Llaall
oliall Ju<aS o llae g DFU
ol gy Lpedapas a3y o) O
558 acs illy iy lall s
O3 BLETRe Ula b Lgalusil
dao Ll 3ac luall Tatlaall 24,k
byl s 5o ¢AJ| ol VAC
oolBl 5 ol il JSGS
Ul Lo 55yl ol janiuall
oadl Cre LA 51 guall

2o geall duc oY e Lk all 2115
sl GLsall ol sbadl
Sl pa sl oL el
ccshund 48 Lyad gall 459,300
Sl oall slis llae aeusy
Lolall jie wls plaall paa wlay
Ll ol yaslall aas o 4yl
bl sl sa Zadlaall
alaall ,Liel DFU s NPWT
dallaally cawy Lo maggot o
gl LS Al el jaiis
i3 L Juadly MDT jassall
2y ple sl ol ity
casall =08 ) maggot sl
5 Gl 5 & sle il (a2l
goall seais o)z sl e
ST 5 850 ,5<T 5 5,0l (g ganll
Lala zooall seass Ge Lllas
DS aall il e sl o
gl a3 adly a3 o la g
s asshyall slaall ,uslal
Ciun g3 Lo LILe el (LgIlanil
(i) L) w5l Jlanial
a3 Al 23,301 LY



Chronic Wounds

ment of CLI, whereas cellular
based therapies are reported
to be successful at various
study sites. The fact that bone
marrow cells are composed of
extensive complex cell frac-
tions containing many kinds of
undifferentiated stem cells and
differentiated cells obviously
guarantees for successful
application. Implantation of
autologous bone marrow cells
is proven to be an effective and
feasible technique of inducing
therapeutic angiogenesis in
both clinical and experimental
studies. These patients with
no option of either surgical or
endovascular revascularization
might benefit from stem cell
therapy and/or tissue engi-
neering strategies that aimed
at accelerating the natural
processes of vascularization,
angiogenesis, and tissue repair.
Several clinical studies reveal
that the injection of bone
marrow-derived mononuclear
cells results in improvement in
symptoms and healing of ul-
cers in patients with CLI up to
stage IV of Fontaine's classifi-
cation. Again, our own experi-
ences support the use of stem
cells as an adjuvant therapy in
these patients and a combina-
tion with surgical procedures
may accelerate the beneficial
effects.

Conclusive Remarks

Modern wound care has to be
multifaceted and must fit the
special situation a wound/pa-
tient is in. Beside the optimiza-
tion of the metabolic situation
in terms of blood glucose
control, current wound healing
concepts have to be developed
interdisciplinary in case of PAD.
There is no one for all solution
which guarantees for success.
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A combination of traditional
and reliable methods with
new, cell-based therapies often
leads to a successful treatment
and limb salvage. It is impor-
tant to motivate both patients
and clinicians to attempt these
more advanced treatment mo-
dalities to reduce the number
of amputation due to chronic
wounds.

Dr. rer. nat. Bernd Stratmann (PhD)
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Clinical Comparative Study s, &y 0 d3,l8a dulyo
of Patient Satisfaction with
Implant-Supported Mandi-
bular Complete Denture in
Comparison to Total
Prosthetic Restorations in
the Edentulous Mandible

Keywords: Implant supported,
Overdenture, quality of life,
satisfaction, mandible,
edentulous

Background and Objectives
Aim of this study was to
evaluate long-term success

or complications in implant
treatment of the edentulous
mandible. The aim of this study
was specifically to get a state-
ment about the quality of life
and patient satisfaction with
implant-supported prostheses
compared to conventionally
worn prostheses.

Material and Methods

In this study, 56 patients were
followed up clinically.

28 patients with an implant
supported denture were com-
pared with a reference group
of 28 patients with conven-
tional mandibular dentures. In
addition to general information
on medical history, patient
data was collected about total
number of implants, implant
exposure and complications
that may have occurred during
surgical or prosthetic treat-
ment. By evaluating the pano-
ramic radiograph bone quality
and quantity were determined

and the bone loss was docu-
mented. The peri-implant
gingival condition in the pas-
sage area of the implants was
determined by measuring the
Sulcus Fluid Flow Rate (SFFR),
the Papilla Bleeding Index
(PBI), and the plague index.
Furthermore, an Oral Health
Impact profile (OHIP) was cre-
ated for each patient.

Results

In summary it can be con-
cluded that the quality of life
and satisfaction after implan-
tat-prosthesis treatment is
significantly higher than that of
conventional care patients.
The mean OHIP score was
18.9 points in implant patients,
for the reference group, the
mean score was 35.0 points
(p = 0.035). The results regard-
ing the parameters studied
were similar in women and
men. Complications occurred
very rare.

Conclusion

Related to the results of this
stuy the implant therapy in the
edentulous mandible is regard-
ed as an essential component
of the restorative treatment
that improves the quality of life
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Dental Implantology

of affected patients significant-
ly. Due to a low complication

rate it can thus be recommend-
ed to a widespread of patients.

Introduction

Clinical studies have shown
that about one-third of patients
suffer from functional and
psychological problems with
their dentures, particularly

in the edentulous mandible

[1]. While in the edentulous
maxilla sufficient maintenance
for dentures can be achieved,
currently optimal prosthetic
treatment almost is impossible
in the edentulous mandible.
This phenomenon is based on
the remodeling of the bone
due to loss of natural teeth.
The progressive atrophy in the
upper jaw mainly progresses
in the transverse direction and
narrows the maxilla (centripe-
tal) while the width of the man-
dible extends in the transverse
plane (centrifugal) [1-3]. As a
consequence, an unfavorable
jaw base relationship in trans-
verse, horizontal and vertical
alignment arises, which makes
a sufficient maintenance of
mandibular complete denture
virtually impossible [4]. Until
the second part of the last cen-
tury there was only one type
of treatment for this condition
- conventional dentures [4]. The
rehabilitation of these patients
using conventional complete
dentures, no matter how per-
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fectly they are manufactured,
could not fully addressed the
problems of these patients,
either functional nor psycholog-
ical in nature. In 5% to 20% of
patients completed treatment
the result was below their
expectations. The aesthetics
of the upper denture and the
lack of stability of the lower
denture were the main com-
plaints of patients [5, 6]. One
of the factors for dissatisfac-
tion associated with the dental
prosthesis can be attributed

to the level of oral perception
of the patient, a phenomenon
which is referred to as oral
stereognosis. Patients with

a high degree of oral percep-
tion tolerate the limitations of
complete dentures in general
worse [7]. The success of the
rehabilitation of complete den-
tures is variable and depends
on the capacity to adapt from
the treatment. Patient satisfac-
tion is influenced by several
factors like the quality of the
restoration, the extension of
the denture base, the interac-
tion of patient-dentist relation-
ship, past experience with full
dentures, and the psychologi-
cal constitution of the patient
[8]. In harmony these factors
promote the improvement of
the chewing function, clarity of
language and aesthetics of the
teeth, also give the patient less
discomfort and pain sensitivity,
making the food uptake easier
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Dental Implantology

[9]. The chewing function of
these patients is reduced com-
pared with patients with natural
teeth for a quarter to one-
seventh, depending on the age
and type of food [10-13]. Smith
concludes that there is no cor-
relation between the quality

of the manufactured dental
prosthesis and the satisfaction
of the patient [14]. Van Waas
and Fenlon et al. have seen a
significant association between
these factors in other works
[6, 15]. A various number of
studies described the provi-
sion of an implant-supported
mandibular prosthesis as a way
out for masticatory rehabilita-
tion [16, 17]. As a result of this
surgical-prosthetic treatment
the prosthesis seems to offer
more comfort and is accepted
as an incorporated dental
replacement [18-20]. The pa-
tients not only gain in quality of
life and satisfaction when the
constant fear of an malfitting
prosthesis is lost, but also by
facilitating the intake of food
by the uncomplicated mastica-
tory function of the implant-
anchored prosthesis [21-23].

Within the last 25 years, the
dissemination and commercial
use of implants has increased
in Germany. Meanwhile, ac-
cording to estimates by the
German Society for Implantol-
ogy 1,000,000 implants are
inserted per year (http://www.
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dgi-ev.de). This is also due to
the high success rate of dental
implants by approximately 97 %
after b years [24]. Another
advantage is the functional
loading of the bone around the
implant, which slows the physi-
ologically progressing disuse
atrophy of edentulous jaw sec-
tions. In the prosthetic treat-
ment of edentulous mandible,
there are basically two different
ways to anchor dentures. First,
the implant-supported bridge,
here at least eight implants in
the maxilla and at least six im-
plants in the mandible should
be inserted [25]. On the other
hand there is the possibility of
a cover-denture. A minimum

of two implants seems to be
sufficient in order to achieve
the desired anchoring of the
prosthesis [24, 26-28].

The advantage of implant-
supported prosthesis is the
increased stability and chewing
efficiency, especially in the psy-
chological field, as it is comfort-
able for most patients to carry
a fixed prosthesis [29].

The perception of patients
about the oral health has been
recognized by the prosthetics
as a factor which is very rele-
vant at the time of their choice
of treatment. According to
John et al. the Oral Health Re-
lated Quality of Life (OHRQolL)
index denotes the perception

of patients regarding their oral
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Dental Implantology

health [30]. Therefore, this in-
dex is a valuable tool to evalu-
ate the success of treatment
over time. A sophisticated way
to really measure OHRQoL can
be provided by the Oral Health
Impact Profile (OHIP), a ques-
tionnaire with 49 items. Here
are various assessments of the
patients oral health is proided
in terms of treatment, includ-
ing issues related to functional,
aesthetic and psychological
situation. The aim of this study
was the question of whether
these objective advantages of
implant-supported supply can
be shown in the subjective
impression of the patient. The
data of this study are intended
to help the patient and dentist
to find the optimal solution for
the individual case and thus
give him a decision aid based
on the experience of other
patients. For this purpose,

the following questions were
answered:

1. Is there a difference in the
response of the Oral Health
Impact Profile between
the implant and reference
group?

2. What are the issues for the
patient in the maintenance
of their prosthetic rehabilita-
tion?

3. What clinical parameters are
considerable for objective
rating of the quality of treat-
ment?
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Material and Methods
Patient Search

Searching in the patient popula-
tion of the Oral and Maxil-
lofacial Surgery Clinic of the
University Hospital Erlangen
(Director: Prof. Dr. Dr. Dr. h.

c. FW. Neukam) all patients
diagnosed with “toothless up-
per jaw AND toothless lower
jaw"” were evaluated by hand.
In addition, the search was
performed in the software
documentation impDAT (Kea
Software, Poecking, Ger-
many). Exclusion criteria was a
previous or current malignant
disease and treatment before
2000 or after 2010.

Follow-up

As a basis for follow-up a
standardized documenta-

tion sheet was used for the
implant patients. In addition to
general information on medi-
cal history patient data was
collected about total number
of implants, implant exposure
and complications that may
have occurred during surgical
or prosthetic treatment. These
data were recorded again at
follow-up of patients, as not
all patients were prosthetically
rehabilitated at the Univer-
sity Hospital Erlangen. It was
captured the timing of supply
and the type of supply, pros-
thetic material, material of the
occlusal surface and fixation of
the prosthesis. To determine
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Dental Implantology

the occlusion situation the
existing opposing restoration
in the maxilla was documented
as well. As part of follow-up
the eventually occuring bone
loss due to prosthetic loading
was determined, as well as the
stability of the implants and
their periodontal condition. To
determine the vertical bone
loss in the prosthetic implant
loading, panoramic radiographs
(Panoramic film device, type:
“ORTHOPHOS DS, " Sirona

in Bensheim) were created.
Therefore, the postoperative
radiographs were compared
with the current panoramic
radiographs. As reference
length the known length of
the implant was used for
normalization of the panoramic
radiograph. To determine the
peri-implant gingival condition
in the passage area of the im-
plant, the degree of inflamma-
tion by determining the sulcus
fluid flow rate (SFFR) and
papillary bleeding index (PBI)
were determined, and also the
plague index was evaluated.

To measure the sulcus stand-
ardized filter paper strips
(PerioCol Paper Strip Oraflow
Inc., USA) were inserted for
about 5 - 10 seconds at the
entrance of the sulcus or
periodontal pocket. In the
presence of acute inflamma-
tion, the increased blood flow
leads to an increase in vascular
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permeability which results in
an increase of the SFFR. The
determination of the SFFR was
performed with a digital meas-
uring station (Periotron 8000,
Oral Flow Inc., USA), which
detects the amount of liquid
absorbed volumetrically. The
calculated values describe the
degree of inflammation of the
gingiva or the periodontal mar-
ginal peri-implant soft tissue.
Table 1 shows the degrees of
inflammation related to certain
amount of sulcus fluid [31]. In
addition the papillary bleeding
index according to Mihle-
mann (PBI) was determined
[30]. Here, the occurrence of
bleeding in the papillary sulcus
is documented after careful
spreading of the sulcus with a
blunt periodontal instrument.
Depending on the reaction of
the bleeding points occurring
following levels of severity of
inflammation can be distin-
guished: no bleeding, bleeding
point, multiple bleeding points,
interdental triangle filled in
profuse bleeding.

Similarly, the plaque index
according to Quigley and Hein
(QHI) is used for inflammation
diagnosis [32]. He assessed
the plaque of the coronal tooth
surface. Here, too, depending
on the plaque level it was dis-
tinguished between six levels
of severity: no plaque, plaque
isolated, distinct plaque, plaque
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in the cervical area, plaque with
up to two thirds of the tooth
and plaque in more than two-
thirds of the tooth.

In this examination of the
extent QHI was modified by
the non-plaque on the coronal
tooth surface, but the plaque
of the anchoring system for
the prosthetic superstructure
was assessed. The classifica-
tion of severity was retained:
No plague, isolated plaque,
clear visible plague, plaque in
the cervical area, plaque until
the second third of the implant
abutment and plaque in more
than two-thirds of the implant
abutment.

In addition, a study with the
Periotest® - device (Gulden
Medizintechnik, Modautal,
Germany) was performed. A
negative value indicates a suf-
ficient osseointegration of the
implant.

Questionnaire

For information received about
the change in the quality of
life for the supply of implant-
supported prostheses in the
mandible, the patients initially
filled a questionnaire, based
on the Modified Oral Health

Impact Profile (M OHIP) from
[33-36]. In addition to questions
about the social and economic
situation, the patient’'s medi-
cal history and points of view
about general medical and
dental professions, we asked
questions about the quality of
life, especially in the areas of
nutrition, pain, speech, appear-
ance, psychological effects and
social contacts. For all ques-
tions, patients could choose
between five possible an-
swers: never, hardly, now and
then, often, very often. For the
statistical evaluation of these
parameters they were coded
from 0 = “never” to 4 = "very
often”. Thus it can be achieved
with 50 questions in total a
score between “0" and “200",
with a score of “0" related to
the statement “no complaints
at any time" and a score of
“200" related to the statement
"frequent complaints at all
time".

Statistical Analysis

The collected data from the
questionnaires and the basic
documentation sheet were
included in the statistics pro-
gram SPSS (SPSS, SPSS Inc.,
Chicago, IL, USA). There we
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Dental Implantology

Fig. 2: Comparison of patient
groups. Implant patients
achieved a mean score of
18.8 points, in the reference
group the rate is 35.0 points
(p = 0.035)

OHIP Score

sEEEE

performed the data mining and
statistical analysis. A standard-
ized nonparametric one factor
ANOVA (Kruskal-Wallis test)
was carried out to determine
statistical significance, which
was defined as P < 0.05.

Results

For the period from 2000 to
2010 81 healthy patients (36
female, 45 male) with eden-
tulous conditions, which were
treated at the Oral and Makxillo-
facial Surgery, University Hos-
pital Erlangen, were included
in the study. A total number of
413 implants were inserted.
Of the 413 implants placed
186 (45.03%) were placed in
female and 227 (54.97 %) in
male patients. Originally, all 81
patients were determined for
this study.

Only 28 could be followed up
clinically, because three people
had died, 15 patients could not
be reached by telephone and
in writing, 15 patients were
not able to reach the clinic for
a follow up and 20 showed no
interest in a follow-up. Thus
112 implants inserted in 28 pa-
tients (15 women and 13 men)
served as a basis for follow-up
in the edentulous mandible.
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Implant patients

The average age of the total
patient pool (n = 81) was at the
time of implant placement at
64.4 (female 61.9, male 67.4
years).

The average observation period
since implantation was 6.5
years, and 6 years for pros-
thetic care. As a reference
group, 28 patients (18 female,
10 male) were interviewed
who have received a total pros-
thesis in the mandible during
the same period alio loco. The
average time since initial treat-
ment with complete dentures
in the mandible here was 5.4
years. The average age of
patients was 63.2 years (male
63.1, female 63.4).

The implant patients clinically
followed up were all supplied
with a removable bridge work
in terms of a cover denture
prosthesis.

Each patient was still wearing
his original work that had to

be reworked in 9 cases, in 6
patients. In three cases, a dam-
aged or broken denture tooth
was replaced, in four cases

a lining for improved comfort
was necessary. In two other
cases worn bar clips had to be
replaced.

Reference
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A repair or new aesthetic
reasons was never necessary.
The patients reported on their
experiences with the pros-
thetic restoration. All patients
were able to deal well with the
corresponding work and were
able to perform self-cleaning
action.

Two patients reported on prob-
lems with very high pull forces
that occasionally occurred
when they were preparing for
the daily removal and cleaning
of the denture. In addition, sev-
eral patients reported that they
had occasional problems with
food residues under the pros-
thetic work in the course of the
day, which is also reflected in
the questionnaire response. All
in all, no patient regretted his
decision for this type of pros-
thetic restoration, which was
confirmed with the objectified
data from the questionnaires.
For the 28 patients with a
conventional supply the fol-
lowing information could be
determined. In 12 cases a lin-
ing for improved comfort was
necessary. In 4 cases a repair
needed on the replacement of
a broken prosthetic tooth had
to be performed. The patients
reported on their experiences
of the prosthetic restoration.
All patients were able to deal
well with the corresponding
work and were able to perform
self-cleaning action. In this
group, several patients re-
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ported that they had occasional
problems with food residues in
the course of the day, which is
also reflected in the question-
naire response.

Plaque Level and Bleeding
Index

A plagque Level | QHI was
found in 58.93% of all im-
plants. To improve this state

all examined patients were
readmitted in the care of their
implants and abutments, and it
was performed a practice with
dental floss and other dental
hygiene aids. The interview
also was used to try to find the
cause of this moderate plaque
found. Some patients reported
that they fell more and more
difficult to come up with the
delicate care tools to law. In
addition, the access route to
the hospital for some patients
is a barrier, making it difficult to
participate in the regular recall
program. Another problem was
reported as there is a tempo-
rary increase in sensitivity of
the gingiva around the implant
sites, which some patients felt
uncomfortable in their daily
hygiene. The average papil-
lary bleeding per patient was
41.96%. Almost all implants
were in the lower third of the
scale according to Sears, only
occasionally heavy bleeding
could be detected. The distri-
bution of gender was homoge-
neous.
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Dental Implantology

Bone Height Reduction

The average height reduction
of the bone around the implant
was at follow-up - in terms of
the original bone height at the
time of implant placement - at
2.0 (£ 0.8) mm after a mean
observation period since im-
plantation of 6.5 years, since
prosthetic fitting at 6 years.

Periotest and Loosening,
SFFR

The sum of all reexamined im-
plants could be judged by the
subjective impression of the
clinician with the relaxation of
Grade 0. The mean Periotest®
- value was -2.97 (£ 0.41).The
average sulcus fluid flow value
was 24.6 (+ 9.4) averaged over
a three-fold measurement of
the vestibular surfaces of the
implants.

Questionnaire

Patients can achieve in this
modified OHIP 0-200 points,
with a score of “0"” accord-
ing to the statement “no
complaints at any time” and

a score of “200" according to
the statement “frequent com-
plaints at any time”. For the
special focus of this study the
questionnaire revealed the fol-
lowing values for the different
patient populations: In the im-
plant group the female patients
reached an average of 21.6
points (Min 0, Max 135) and
the male patients had a mean
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score of 18.4 (min 0, max 50).
In the comparison group, fe-
male patients achieved an aver-
age score of 36.9 (min 14, max
99) for male patients, a mean
of 37.00 points (Min 8, Max 54)
could be determined. For the
difference in the male patient
pool results in significance
level of p = 0.031 between

the implant patients and the
reference group. For female
patients a significance level of
p = 0.048 could be measured.
As a summary of the respec-
tive groups for the implant
patients, a mean score of 18.8
points was determined. For
the conventionally rehabilitated
group of patients the average
was 35.0 points. The t-test
showed that this difference is
significant at p = 0.035.

Discussion

According to available esti-
mates, nearly 50% of the
global population aged 65 years
are edentulous [37-39]. It was
estimated that more than half
of Canadians aged 65 years
are toothless, as well as a

third of Americans beyond the
age of 65 [40, 41]. In addition,
several European countries like
the United Kingdom (46 %),
Netherlands (65%) and Iceland
(69%) have a high prevalence
of edentulism in the age of

65 [42]. But at the same time
also the life expectation and

demands on the quality of
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Dental Implantology

life in this age group are now
generally higher. This problem
requires a prosthetic care for
these patients which supports
the increased demands of the
targeted patient population.
The toothless jaw is conse-
quently now one of the classi-
cal indications for endosseous
implantation process [4, 17].

For this reason, in the present
study it was not only the clini-
cal success of the implantation,
but also its impact on quality
of life of patients evaluated.
Essential for the success

of the implant into the local
lower jaw bone is the avoid-
ance of sensory disturbances
in the innervation area of the
inferior alveolar nerve [43].
Sensory disturbances are not
only occuring after the direct
division of the nerve bundle,
but are also possible after
pressure damage, an impres-
sion of the canal roof of the
mandibular canal or resulting as
a consequence of a perineural
hematoma [17, 44]. Especially
with a pronounced atrophy of
the lower jaw which requires
an augmentation procedure
or lateral displacement of the
inferior alveolar nerve in order
to meet the safety distance
between the implant and the
nerve channel, the scope and
extent of a possible impair-
ment of the sensibility of the
nerves are not always exactly
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predictable [44]. At a distance
of cranial bone surface to the
canal of less than 8 mm, the
augmentation procedure is
preferred to the lateralization
of the nerve, as these patients
may be subject to permanent
sensory disturbances of up to
10% [4, 17]. In this study no
complications regarding the
inferior alveolar nerve occured.
This contradicts the result of
Wismeijer et al [45]. In their
study on 110 patients were
interforaminally either two or
four implants placed. Before
and after the implantion, pa-
tients were asked about numb-
ness and examined. Wismeijer
reported that regardless of the
number of implants postop-
erative sensory disturbances
occurred in 7% of cases in the
lower lip and chin. Despite the
relatively low risk of postopera-
tive, mostly reversible sensory
disturbances, patients should
be educated about this type of
complication.

In the present study, the
bar-retained mandibular
cover-denture on four implants
showed excellent results in
the evaluation of the quality of
life for patients. Unfortunately,
because of the patient group

a comparisson to no other
anchoring systems was pos-
sible. The reason for this result
could be the slight improve-
ment in retention, stability,
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Dental Implantology

and occlusal equilibration of
overdentures with an increas-
ing number of implants. The
comfort increases significantly,
as shown already in another
study [46]. In some studies,
two implants were considered
sufficient [27, 47-49] to ensure
adequate support to the lower
jaw prosthesis, which is not
covered by the statements

of the consensus conference
(http://www.konsensuskonfer-
enz-implantologie.de).

In accordance with the present
findings most published stud-
ies indicate that neither age nor
sex are decisive factors for the
quality of life following dental
care [50-53].

For implant supported pros-
thesis mainly from the lower
jaw with bar anchorage data

up to seven years is available
and the success rate shown is
over 90% [54]. Most frequently
hardly any problems occurred
during the period in the studied
group of patients with exten-
sion bars, supported on four
implants. This is in contrast to
the results of Kwakman et al
[55]. In his study, he provided
30 patients with bridges and
extensions, based on four
implants, and 29 patients with
a bar construction on two
implants without extensions.
He had to go to an observation
period of five years, noticing
significantly more problems su-
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prastructure in the first group.
Nevertheless, the anchoring
on four implants is preferred
in most cases, as better and
more uniform load over the
entire edentulous ridge can be
achieved [54].

When considering the clinical
parameters SFFR, plague and
papillary bleeding it was noted
that in almost all clinically reex-
amined implants minimal gin-
gival irritation prevailed. In this
context, the collected clinical
values are slightly higher than
the results of Meijer et al. and
Batenburg, who in their stud-
ies, rated the oral hygiene of
patients, despite the advanced
age also as good [27, 47, 48].

This may be explained by the
fact that implant patients take
part in a regular recall again
and again which is crucial for
long-term success of implanta-
tion. The remaining third of the
implants showed moderate
signs of gingival inflamma-
tion in the passage area. No
specific prosthetic factor of
the survey could be assigned
to these slightly worse values
in the present study, even if
worse periodontal - prophylac-
tic properties are attributed to
bar-retained systems by other
authors [56, 57]. Thus it can
be assumed that these results
reflect more the personal
hygiene habits of the patient.
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Dental Implantology

Many edentulous patients
have to undergo psychiological
disorders with their dentures
before implantation [54]. This
is especially true for the lower
denture, because of the rapid
absorption of the mandible,
whose support and stability is
not guaranteed [1, 54]. Nearly a
third of all edentulous patients
reported such problems [1].

This can be a poor denture re-
tention, due to extreme alveo-
lar ridge atrophy or be caused
by the feeling of no longer
being fully able to participate

in social life due to edentu-
lism and malfitting denture. In
addition, there are functional
aspects, such as lifting up the
denture when biting or phonet-
ic problems that affect chewing
and comfort significantly [54].
Because of impaired physical
appearance of the face also
resulted language problems,
patients avoid social contact
due to mental problems, as a
light-hearted communication is
often very difficult [1].

An implant-supported prosthe-
sis may improve the quality of
life of patients significantly [58-
61]. John et al. found in their
study that the quality of life has
been improved by the receipt
of a new, custom denture in
96% of the cases [62]. We
could consistently detect im-
provements in all areas (nutri-
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tion, pain, speech, appearance,
psychological effects and social
contacts). Awad, Meijer and
Raghoebar compared in their
studies the masticatory forces
in patients who were treated
with conventional prosthe-

ses with those who received
implant-supported prosthesis
[1, 48, 63].

They found that the bite force
and chewing efficiency with an
implant-supported prosthesis
are substantially better than
with a conventional prosthesis.
Harder foods such as carrots,
bread, cheese and apples could
be chewed better. Van Kampen
stated further that the respec-
tive use of a specific anchoring
system plays only a minor role
in improving the bite force,

the implantation is crucial in
itself [23, 64]. Other studies
have shown that the implant-
supported prosthetic rehabilita-
tion has a positive influence on
the psycho-social situation of
people who suffer from their
edentulism [21, 28, 60, 65].

An implant-supported prosthe-
sis is considered by many pa-
tients as part of their body [21,
65]. Awad could also find that
the functional impairment, and
thus the psychological distress
in patients with conventional
denture is stronger than in pa-
tients with implant-supported
dentures [63]. These results
correlate well with those of
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Dental Implantology

the present study. Patients felt
no longer angry or bad after
implantation because of their
dentures, and could relax bet-
ter. Required procedures for
performing a second surgical
augmentation or sporadically
occurring complications after
implantation are generally in
proportion to the long-term
difficulties caused by an malfit-
ting denture. Combining an
implant-supported mandibular
prosthesis with a conventional
upper denture increased quality
of life compared with conven-
tional complete dentures in
both jaws [5]. The implantation
of two or four implants in the
mandible, which are connected
via bars results in a marked
improvement in the stability of
a partially mucosa-supported
prosthesis [4, 19]. The study
showed that in patients after
implantation in all aspects of
quality of life significant im-
provements have occurred.

Conclusion

Patients experience the daily
life much more relaxed and
carefree as with conventional
dentures, because they have
less chewing gait and pain.
Patients satisfaction and quality
of life is related to psychologi-
cal problems increases. Based
on the findings of this study,
the implant therapy in the
mandibular anterior area has

a rare rate of complications
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which burdens the organism of
the patient. It can thus be fully
recommended - in accordance
with other studies - to elderly,
toothless patients with appro-
priate general medical condi-
tions [10, 28, 57, 65].
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Aortic Valve Implantation

Abstract

The incidence of valvular aortic
stenosis has increased over
the past decades due to im-
proved life expectancy. Surgi-
cal aortic valve replacement is
currently the only treatment
option for severe symptomatic
aortic stenosis that has been
shown to improve survival.

However, up to one-third of
patients who require lifesaving
surgical aortic valve replace-
ment are denied for surgery
due to high comorbidities
resulting in higher operative
mortality rate. In the past such
patients could only be treated
with medical therapy or percu-
taneous aortic valvuloplasty,
neither of which has been
shown to improve mortality.
With advances in interventional
cardiology, transcatheter
methods have been developed
for aortic valve replacement
with the goal of offering a
therapeutic solution for pa-
tients being unfit for surgical
therapy.

Currently, there are two
catheter-based treatement
systems in clinical application
(the Edwards SAPIEN aortic

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Transcatheter
Aortic Valve
Implantation

valve and the CoreValve Re-
Valving System) utilizing either
a balloon-expandable or a
self-expanding stent platform,
respectively.

Key Words: aortic stenosis,
CoreValve, Edwards SAPIEN,
EuroSCORE

Introduction

Rising life expectancy results
in an increase of degenera-
tive and neoplastic diseases.
Population-based observational
studies revealed that 1% to
2% of patients older than 65
years have moderate to severe
aortic stenosis [1]. Surgical
aortic valve replacement dates
back to 1960 and is currently
the only treatment option for
severe aortic stenosis that has
been shown to improve sur-
vival, regardless of age [2].

In the ideal candidate, surgical
aortic valve replacement (AVR)
has an estimated operative
mortality of 4% [2].
Unfortunately, up to one-third
of patients with severe aortic
stenosis (AS) are ineligible

for corrective valve surgery,
either because of advanced
age or the presence of multiple

comorbidities [3]. Current treat-
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ment options for those patients
not offered surgery include
medical treatment or percuta-
neous balloon aortic valvulo-
plasty though neither has been
shown to reduce mortality.
Medically treated patients with
symptomatic AS have a

1- and 5-year survival of 60%
and 32%, respectively [4].
With the introduction of trans-
catheter aortic valve implanta-
tion (TAVI) in 2002 there seems
to be an alternative for these
patients.

for patients who simply refuse
surgery on the basis of per-
sonal preference.

Confirming the Severity of
Aortic Stenosis

Actually, TAVI is only indicated
in patients with calcified pure
or predominant symptomatic
aortic stenosis. The different
imaging modalities can assist
in the selection process by pro-
viding important information on
the aortic valve, coronary arter-
ies, and vascular structures.

e all elpa ¥ 1ia 005
O3 Samy o GSaall (o Gadll
Chlus 5 say agaal b
A Ly Guall syl (5
5acls e dalyall ¢ suid
iy Basfall agiad,

@Y Badill agag sl
audad)

sl o83 TAVI 8aall b Gl
ulSie 5l agal il s sl
il (5l BaadS g ol Sy

ksl Gadlly (ol yall £ ¥ 5!
Lallrall Lo cyaniats Lalpall ag!
ot ¥ placall Jlayiul 5l Ll 5l

Cre NS 5elas aly ¥ e
Jare 8 palaasl gl G, laall
sl

Gaeaill Ll gull Lalaall 331,33

Jare iyl (g placall
VAR EY AR SYCHPYRCIPR N IEN
ol ol ganes (8) sl e
5,bial e g Y alaall ¢ )
s Jsas ga Yoo ¥ ‘aLcL_s_’e(TAVD

O Sas lagans JSiuy 505 (s el £ Y5
Selection of Patients First, the severity of aortic Lalia o)l Luelaill 3okl aclus
Due to the existence of the stenosis should be assessed. Leasainy ,L3a ¥l 2l & e all LAl

tried and tested surgical valve
replacement with good long-
term results the selection of
patients for TAVI, which should
done in a multidisciplinary
consultation between cardi-
ologists, surgeons, imaging
specialists and anaesthesiolo-
gists, involves several critical
steps [5]. Candidates consid-
ered for TAVI must have severe
symptomatic aortic stenosis in
addition to a formal contraindi-
cation to surgery or other char-
acteristics that would limit their
surgical candidacy because of
excessive mortality or morbid-
ity risk (Fig. 1).

The procedure should be of-
fered to patients who have a
potential for functional im-
provement after valve replace-
ment. It is not recommended

Both transthoracic (TTE) and
transesophageal (TEE) Dop-
pler echocardiography are the
preferred tools to assess the
severity of aortic stenosis. In
addition, the exact anatomy

of the aortic valve should be
assessed. Echocardiography,
multi-slice CT (MSCT) and mag-
netic resonance imaging (MRI)
can all help to distinguish
between a bicuspid and a tri-
cuspid aortic valve. It is impor-
tant to point out that implanta-
tion of available percutaneous
prostheses is contraindicated
in the case of a unicuspid or bi-
cuspid aortic valve, because of
the risk of incomplete deploy-
ment, significant paravalvular
regurgitation, and displacement
of the prosthesis [5,6].

A severely calcified aortic valve
may result in the inability to
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cross the native valve with the
catheter. Bulky leaflets and
calcifications on the free edge
of the leaflets may increase
the risk of occlusion of the
coronary ostia during aortic
valve implantation. Therefore,
the extent and exact location
of calcifications should be
carefully assessed before the
implantation procedure. The as-
sessment of coronary anatomy
is also important in the selec-
tion process. Conventional
coronary angiography should
be performed to exclude the
presence of significant coro-
nary artery disease. Conven-
tional angiography remains the
“gold standard”.

Analysis of Surgery Risk and
Evaluation of Life Expectancy
and Quality of Life

The precise evaluation of surgi-
cal risk in a specific patient

is not easy and involves an
attempt at individualisation
based on statistical data from
databases containing a large
number of procedures. The
most accepted and validated
algorithms that are widely avail-
able today are the EuroSCORE,
the STS (Society of Thoracic
Score) and the Parsonnet
score. These algorithms predict
the surgical risk by assigning
weight to various factors that
affect the clinical result, but it
is clear that they can under-
estimate or overestimate it in

certain groups of patients who
are not represented satisfac-
torily in the population used to
generate the algorithm [7].

There is some evidence in

the literature of the incor-

rect prediction of aortic valve
replacement outcome using
the EuroSCORE model [8].
Osswald et al report on the real
risk of overestimation of death
by EuroSCORE for patients
undergoing isolated aortic valve
replacement, enlightening a
possible incorrect assignment
of high-risk patients to TAVI
procedure [9]. The key element
to establish wheter patients are
at high risk for surgery is multi-
disciplinary clinical judgement,
which should be used in as-
sociation with a more quantita-
tive assessment, based on the
combination of several scores
(for example expected mortal-
ity >20% with the EuroECORE
and >10% with STS score).
This approach allows the team
to take into account risk factors
that are not covered in scores
but often seen in practice such
as chest radiation, previous
aorto-coronary bypass with pat-
ent grafts, porcelain aorta, liver
cirrhosis, etc.

Assessment of Feasibility
and Exclusion of Contraindi-
cations for TAVI

After criteria of severe sympto-
matic aortic valve stenosis and
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Fig. 1: Algorithm to determine the
treatment options of patients with
severe aortic valve stenosis (AVA —
aortic valve area; TAVI — transcatheter
aortic valve implantation).

high surgical risk are evaluated,
the technical evaluation of

the patient'’s suitability for the
percutaneous implantation
technique begins (Table 1).

The two most basic para-
meters are the suitability of
the peripheral arteries and the
size of the aortic valve annu-
lus. Contrast angiography is
needed to assess the former,
while the latter requires an
initial assessment of the dia-
meter of the aortic annulus on
a TTE. In general terms, a large
artery with dominant elastic
elements should have a dia-
meter up to T mm smaller than
the external diameter of the
sheath that has to be intro-
duced for the valve implanta-
tion.

Thus, current systems with an
external sheath diameter of 28
F (SAPIEN 26 mm, Edwards),
25 F (SAPIEN 23 mm, Ed-
wards) and 22 F (CoreValve,
Medtronic) require minimum
diameters in the order of 8, 7
and 6 mm, respectively. Apart
from the minimum diameter,
the existence of significant
vessel tortuosity (>90°), espe-
cially when combined with wall
calcifications, makes advancing
the large sheath problematic,
with a high risk of vascular
complications that could poten-
tially affect the final outcome.
In addition, the existence
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Severe aortic stenosis:

AVA <1cm?,

mean gradient >40mmHg
Clinical symptoms

|

Indication for aortic valve replacement

|

Assessment of patient risk according to clinical evaluation and using
risk scores (e.g. EuroSCORE, STS score) in a multidisciplinary round

TAVI not eligible

Transapical approach

Medically treatment o
balloon aortic
valvuloplasty

of extensive circumferential
calcifications limits the elastic
dilation of the artery; thus, the
minimum diameters referred
to above are underestimated.
Patients who do not meet the
criteria of suitable peripheral
arterial access may still be
candidates for transapical im-
plantation. For the assessment
of aortic annulus diameter we
should keep in mind that TTE
underestimates its size by a
mean of 1.4 mm compared to
the TEE [5,10], while the latter
method also underestimates
the size by 1.2 mm compared
with intraoperative measure-
ment [10].

Therefore, in order to avoid
undesirable and often cata-
strophic displacement of the
prosthesis, there should be

a margin of at least 1-2 mm
between the diameter of the
valve and the size of the aortic
annulus estimated using TEE,
so that the former may be suc-
cessfully and safely anchored
within the latter. Computed
tomography scan aortography

Evaluation for TAVI

Transfemoral approach
not eligible

Transfemoral
approach TAVI

Subclavian approach
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Aortic Valve Implantation

Table 1: Actually proposed indications
and contraindications for percutane-
ous aortic valve implantation

and angiography of the ascend-
ing aorta are the most appropri-
ate examinations for investi-
gating these aspects. Those
examinations will also be used
for the measurement of the
dimensions of the ascending
aorta and the aortic arch, which
are essential for checking
eligibility for the CoreValve (the
most important being the dia-
meter of the ascending aorta,
which should be <4.3 cm). The
anatomy of the thoracic aorta
(any chance of porcelain aorta)
and the abdominal aorta should
be studied by some imaging
method for the existence of
extensive atheromatosis, mural
thrombi and aneurysm.

Different Transcatheter Aortic
Valves

On the basis of first results
from clinical trials CoreValve
Revalving System and Edwards
Lifescience System obtained
CE mark approval in 2007 with
the specification that these
valves are intended for patients
with a high or prohibitive risk
for surgical valve replacement
or who cannot undergo AVR.

The first generation balloon
expandable valve was entitled
Cribier-Edwards valve (Edwards
Lifesciences Inc), whereas at
present the Edwards SAPIEN
valve (Edwards Lifesciences
Inc) is commercially available
(Fig. 2). The Edwards Life-

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Actually Proposed Indications and Contraindications for
Percutaneous Aortic Valve Implantation

Indication for Transcatheter Aortic Valve Implantation

Severe aortic stenosis (AVA: <1cm?mean gradient >40mmHg, severe

symptoms)

Contraindication for surgical valve replacement

Contraindication for Transcatheter Aortic Valve Implantation

Mild to moderate aortic stenosis
Asymptomatic patients
Life expectancy <1 year

Surgical aortic valve replacement possible, but patient refused
Aortic anulus <18 or >25mm (balloon-expandable) and <20 or >27mm

(self-expandable)
Bicuspid/unicuspid aortic valve

Asymetric heavy valvular calcification
Aortic root >45mm at the aorto-tubular junction
Presence of left ventricular apical thrombus

Contraindication for Transfemoral Approach

Severe calcification, tortuosity, small diameter of the iliac arteries

Previous aorto-femoral bypass

Severe angulation, severe atheroma of the aorta

Coarctation of the aorta

Aneurysm of the aorta with protruding mural thrombus

Contraindication for Transapical Approach

Previous surgery of the left ventricle using a patch

Calcified pericardium
Severe respiratory insufficiency

Non-reachable left ventricular apex

sciences SAPIEN THV device is
a balloon-expandable valve. It
consists of bovine pericardium
that is firmly mounted within

a tubular, slotted, stainless
steel balloon-expandable stent.
Two valve sizes have been
developed (23mm and 26mm).
At present, available prosthe-
sis sizes are 23 and 26 mm

for aortic annulus diameters
between 18-22 mm and 21-25
mm, respectively. The Core-
Valve Revalving device is a self-
expanding frame-valve pros-
thesis (Fig. 2). It consists of a
porcine pericardial tissue valve
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that is mounted and sutured in
a multilevel self-expanding ni-
tinol frame. It is available in 26
and 29mm sizes. The device
has a broader upper segment
(outflow aspect), which yields
proper orientation to the blood
flow. The first generation valve
used bovine pericardial tissue
and was constrained within a
25 French (F) delivery catheter.
The second generation valve
was built with porcine pericar-
dial tissue within a 21 F cath-
eter to allow access through

smaller-diameter vascular beds.

The third generation of the
device features a catheter with
a valve delivery sheath size

of 18 F and a follow-on shaft
of 12 F. Newer devices that
have first-in-man application
include Paniagua (Endoluminal
Technology Research, FL), En-
able (ATS, MN), AoTx (Hansen
Medical, CA), Perceval (Sorin
Group, CO), Jena (JenaValve
Technology, DE), Lotus Valve
(Sadra Medical, CA), and Direct
Flow percutaneous aortic valve
(Direct Flow Medical, Inc.,

CA). PAVI represents a unique
challenge for anesthesiolo-
gists. Like with other invasive
procedures, a careful preopera-
tive assessment, appropriate
intraoperative momitoring and
imaging, meticulous manage-
ment of hemodynamics, and
early treatment of expected
side effects and complications
is of utmost importance. An

unexpected decrease or in-
crease in systemic vascular re-
sistance resulting in decreased
coronary perfusion pressure or
acute heart failure by elevated
left ventricular end-diastolic
pressure should be avoided by
maintaining a normotensive
blood pressure and heart rate
between 60bpm and 100bpm.

The choice of anesthetic tech-
nique, either local anesthesia
with mild sedation promoting
spontaneous respiration, deep
IV sedation with insertion of a
laryngeal mask or the gen-

eral anesthesia, varies among
centers and is probably not
associated with a significant
difference in outcome. Post
valvuloplasty and implantation,
which were done under rapid
right ventricular pacing due to
reduce left ventricular ejection
and cardiac motion, may re-
quire some additional inotropic
support. Tracheal extubation
can usually be performed at the
end of the procedure. Close
postoperative monitoring is
necessary, and admission to an
intensive care unit is required.
However, at present a retro-
grade approach through the
femoral artery is used. During
the procedure, a balloon val-
vuloplasty is first performed to
facilitate passage of the native
aortic valve. During rapid right
ventricular pacing, the prosthe-
sis is positioned and deployed

Technology, DE), Lotus Valve
(Sadra Medical, CA), and Direct
Flow percutaneous aortic valve
.(Direct Flow Medical, Inc., CA
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under fluoroscopy and echocar-
diographic guidance.

Alternatively, in patients

with difficult vascular access
because of extensive calcifica-
tions or tortuosity of the femo-
ral artery or aorta, a transapical
approach can be used. After

a partial thoracotomy, direct
puncture of the apical portion
of the left ventricular free wall
is performed to gain catheter
access to the left ventricle and
aortic valve. The prosthesis is
subsequently positioned and
deployed, similar to the ante-
grade approach.

Results from the Literature
Cribrier-Edwards Valve
Cribier et al performed the first
human implantation in 2002
[11]. In the Initial Registry of
EndoVascular Implantation of
Valves in Europe (I-REVIVE)
trial, followed by the Registry
of Endovascular Critical Aortic
Stenosis Treatment (RECAST)
trial, a total of 36 patients
(mean (SD) EuroSCORE 12 (2))
were included [12].
Twenty-seven patients under-
went successful percutaneous
aortic valve implantation (23
antegrade, 4 retrograde). The
30-day mortality was 22% (6
of 27 patients), and the mean
aortic valve area increased
from 0.60 + 0.11cm? 10 1.70 =
0.10cm? (p<0.001). Important-
ly, this improvement in aortic
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valve area was maintained

up to 24 months follow-up
[13]. After these first trials,

the Cribier-Edwards prosthe-
sis and the Edwards SAPIEN
prosthesis have been used

in numerous studies. Overall,
acute procedural success is
achieved in 75-100% of the
procedures, and 30-day mortal-
ity ranges between 8-50% in
the published studies. Using
the transapical technique and
the Sapien valve, Walther has
reported their initial multicenter
results of 59 consecutive
patients, which is the largest
feasibility study published thus
far. Procedural success using
the transapical technique was
achieved in 53 patients. Thirty-
day mortality was 13.6% and
none of these were thought to
be valve related as there was
good valve function at autopsy
[14].

CoreValve Revalving

Since the first implantation of
the CoreValve prosthesis in

a patient in 2005 [15], a large
number of patients have been
treated with this device to
date. The feasibility and safety
of this valve was studied in a
prospective, multicenter trial.
A total of 25 symptomatic
patients with an aortic valve
area < 1cm? were enrolled

in the study. The device was
successfully implanted using

the retrograde technique in
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Fig. 2: Profile of the Edwards SAPIEN

Transcatheter Heart Valve (A) and
CoreValve Revalving System (B)

22 of 25 patients. Procedural
success and aortic mean pres-
sure gradients were mark-
edly improved immediately
following implantations with
preprocedure gradients 44.24
+ 10.79 mmHg to 12.38 + 3.03
mmHg postprocedure and
were about the same at 30 day
follow-up (11.82 + 3.42 mm
Hg). NYHA-class improved by

1 to 2 grades in all patients.
Major adverse cardiac events
(MACE; defined as death from
any cause, major arrhythmia,
myocardial infarction, cardiac
tamponade, stroke, urgent

or emergent conversion to
surgery or balloon valvulo-
plasty, emergent percutaneous
coronary intervention, cardio-
genic shock, endocarditis, or
aortic dissection) occurred in 8
of the 25 patients while in the
hospital [16].

Recently, Grube et al reported
the results with the three
different generations of the
CoreValve Revalving system.
In this non-randomised, pro-
spective study, a total of 136
patients were included [17].
Ten patients were treated with
first generation devices, 24 pa-
tients with second generation,
and 102 patients with third
generation devices. At base-
line, mean aortic valve area
was 0.67cm? and mean logistic
EuroSCORE was 23.1% in the
overall study population.

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Overall procedural success rate
increased significantly with the
new generation devices from
70.0% and 70.8% t0 91.2%
for the first, second, and third
generation prostheses, respec-
tively (p = 0.003). Interestingly,
periprocedural mortality de-
creased using newer devices
from 10% (first generation) to
8.3% (second generation) to
0% (third generation). Overall
30-day mortality for the three
generations was 40%, 8.3%
and 10.8%, respectively.
Pooled data demonstrated a
significant improvement in
mean NYHA functional class
(from 3.3 to 1.7, p<0.001),
without a difference between
the three generations. Impor-
tantly, NYHA functional class
and mean pressure gradient
remained stable up to 12
months follow-up in all three
generations. In addition, the
results of a multicentre registry
with the third generation
CoreValve Revalving system
have recently been reported.

A total of 646 patients from

51 centres were included in
the registry. It was a high-risk
elderly population (mean age
81 years) with a poor functional
class (85% of the patients in
NYHA class Il or V), and a
high logistic EuroSCORE (mean
23.1%). Procedural success
was achieved in 628 of the
646 patients (97.2%). All cause
30-day mortality was 8%, and
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Aortic Valve Implantation

the combined end point of pro-
cedural related death, stroke
or myocardial infarction was
reached in 60 patients (9.3%).
After successful implanta-
tion, mean pressure gradient
decreased from 49 mmHg to 3
mmHg [18].

Conclusion

Transcatheter aortic valve
implantation was developed in
order to provide an alternative
and less invasive method of
treating aortic valve stenosis.
Actually, it has been proven
that the method is feasible,
with results that were repro-
duced by many physicians in
many centres (approximately
14,000 implantations to date).

Today there are at least 10 new
percutaneous aortic valves that
have had their first implanta-
tion in humans, many more
that have reached the level of
animal experiments, and even
more that are still in the initial
design stage. As a new treat-
ment tool it has to be evalu-
ated in randomised controlled
trials with long-term follow-up
in order to assess the safety
and efficacy. Therefore, the
performance of TAVI should be
restricted to a limited number
of high-volume centres, which
have both cardiology and
cardiac surgery departments,
with expertise in structural
heart disease intervention and
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high-risk valvular surgery. Due
to excellent results with the
surgical valve replacement the
patient selection, which should
be perfomed in multidiscipli-
nary conferences, is of utmost
importance.

Like other interventional
procedures, there is a learning
curve with significant improve-
ments in the success rate and
the clinical results after the first
25 procedures, which impli-
cates that the TAVI procedure
should initially performed and
thereafter supervised by a
special team. [19,20] Beside
the selection and intervention
of TAVI the close follow-up
with assessment of clinical and
objective parameters is manda-
tory for defining the indications
of this technique.
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Urology

Operations

Robotic assistance is
nowadays reality for a

wide range of laparoscopic
urological operations, both

on the oncological and the
reconstructive variety. Over the
past two decades there has
been a trend towards minimal
invasive surgery for several
reasons. The surgidal access
trauma, intraoperative blood
loss and postoperative pain are
reduced as compared to open
surgery and thus patients get
back to normal activity more
quickly [1]. In addition, the
cosmetic outcome is superior
after minimal surgery. These
advantages are typical for the
laparoscopic approach. When
in 2000 the daVinci® surgical
robot was first used in urologic
operations, a new method of
minimal invasive surgery had
been started.

Indications

The daVinci® robot is
sucessfully used for urological
tumour operations like
nephron sparing surgery for
renal cell carcinoma (RCC)

and radical cystectomies for
bladder cancer with or without
intracorporal urinary diversion.
The most frequent cancer

German
Medical

aly
dgaball

Journal =l

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

About the Advantages
of Robotic Assisted
Laparoscopic

in Urology

surgery using da Vinci as-
sistance is, however, radical
prostatectomy, specifically
nerve sparing radical
prostatectomy, for preservation
of erectile function.

Indications for use of the
daVinci® in benign diseases are
pyeloplasty for UPI obstruction
where a large flank incision
can be avoided.

Advantages

The daVinci® robot offers all the
advantages that are described
above for laparoscopy. The
blood loss is less and discharge
from hospital earlier. Pain and
the amount of pain killers
re-quired postoperatively is
reduced compared as to open
surgery due to less access
trauma [1]. By using two
optical systems, the surgeon is
presented a three dimensional
image of the situs with an

up to ten fold enlargement

[2]. The instruments have
seven degrees of freedom
more than the human hand

[3]. Furthermore, the surgeon
sits in an ergonomic position
with eyes and hands aligned,
so that he can keep up his
concentration for a longer time
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Urology

Fig. 1: Comparison of the number
of degrees of freedom between the
robot and the human hand

as compared to laparoscopy.
The robot scales his actions
and filters the tremor, so that
especially in delicate steps of
an operation a high degree
of precision can be achieved
[4]. All this results in a short-
ened learning curve. In partial
nephrectomy median warm
ischemia time of less than
30 minutes is reached after
30 operations [5], in other
indications the operating
time is rapidly coming down.
For partial nephrectomy,
surgery becomes possible
even without ischemia (“zero
ischemia technique”), when
selective clamping of tumour
vessels only is performed [6].

Complications

The complications of robotic
assisted laparoscopic surgery
are comparable to those of
lapa-roscopy, but less frequent
(8.6% vs. 10.8% in partial
nephrectomy). Most of the
complications (76.1%) are
minor complications (Clavien-
Dindo grade | and Il) and do
not require reoperation [7].
Conversion to open surgery
is very rare (0.3% to 2%) [8]
independent of the type of
surgery.

Outcomes

At the end, functional und
oncological outcomes are the
most important parameters
to judge a surgical technique.
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Tumour control in robotic
surgery is comparable to open
surgery. Depending on the type
of surgery and cancer, positive
margins range from 4% to
10% [9,101. In a large patient
cohort, positive margin rates
were not different after robotic
and retropubic prostatectomy
[10]. In the largest published
cohort of robotic assisted
laparoscopic nephron sparing
surgery, no local recurrence
was encountered after a
median of 16 months follow up
(range up to 26 months) [11],
so that robotic surgery seems
to be at least as safe as open
surgery.
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Fig. 2: Intraopertive shot while dis-
secting the lateral prostate

The functional outcomes
depends on the type of
surgery. For prostate cancer
and da Vinci prostatectomy
94% of the patients were
continent one year after robotic
surgery, as compared to 83%
after laparoscopy [12].

77% of the preoperatively
potent men, who undervent
nerve sparing da Vinci
prostatectomy could have
sexual intercourse on regular
basis one year after robotic
prostatectomy as compared
to 33% one year after
laparoscopic prostatectomy
[12].

After partial nephrectomy,
there was no significant
decline at the glomerular
filtration rate 26 months after
robotic surgery [5, 11].

Future prospects

When the daVinci® system
was introduced, technical
limitations as well as
limitations of experience were
encountered. Over the years
most of these problems have
been overcome.

An increased surgical
experience and technological
advanceses of the system
have greatly reduced the
number of tumours, which can
not be approached by robotic
assisted laparoscopy. More
and more kidney tumours can
be operated in zero ischaemia
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technique [6] and even
complex hilar tumours can be
managed laparoscopically with
the robot [13].

In benign prostate hyperplasia,
enucleation of large adenoma
can be accomplished with the
robot, with promising results
regarding blood loss and early
continence [14].

Conclusion

Robotic assisted laparoscopic
surgery is a rapidly expanding
surgical technique in urology.
Concerning tumour control,
the safety of robotic assisted
laparoscopy is comparable

to open surgery. The
functional outcomes are
superior to conventional
laparoscopy, especially in
nephron sparing surgery and
radical prostatectomy. Most
interesting is the potential
for further developments.
The limits for robotic surgery
are far from being reached
yet. It is safe to state, that
most patients, who have an
indication for robotic assisted
laparoscopic urological
surgery, will benefit from the
advantages of the robot.
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