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Editor's Note

Dear Reader,

An ever-growing global popula-
tion, large-scale migration and a
globalised world present medi-
cine with great challenges. In
treating a rapidly increasing
number of people, fighting new
or supposedly eradicated dis-
eases and transferring knowl-
edge, countries like Germany
with traditionally high standards
of medical training and health
care have to take the initiative
and lead by example. After all,
knowledge, education and ac-
cess to resources are essential
prerequisites for a better life.
Transferring knowledge is a key
objective of the German Medi-
cal Journal.

The Internet has opened up
entirely new opportunities

as the perfect medium for
instant communication across
the globe and for knowledge
transfer. We realised this at a
very early stage, publishing the
first online issue of the Ger-
man Medical Journal a whole
decade ago.

We are very proud that the
German Medical Journal has
taken on a two-fold pioneering
role, being both a medical on-
line journal from Germany and
the voice of German medicine
for a global readership.

But the Internet has also pro-
duced wholly new dimensions
for networking and collabora-
tion across continents, such as
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the German Medical Journal's
collaborations and media
partnerships with important in-
ternational medical trade fairs.
For our international partners,
we have added a section on
our new website as well as an
event calendar in every issue
of the German Medical Journal,
where our readers, authors
and customers can keep track
of our journal’s international
presence.

The journal thus also provides
a valuable contribution to the
global transfer of knowledge

- an aspect that is near and
dear to our hearts. Knowledge
makes the world a better
place.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director

Visit the new German
Medical Journal website!
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Introduction

Endometriosis is one of the
most common gynecological
benign diseases in premeno-
pausal women. It is diagnosed
in approximately 6-10% of

all women and in 35-50% in
women with abdominal and
pelvic pain or infertility. In
Germany, about 40.000 cases
of endometriosis are diagnosed
per year, with almost 20.000
patients being evaluated in hos-
pitals for further management
[1]. Health care expenses for
endometriosis are estimated to
amount up to 22 billion USD.

Endometriosis is an estrogen-
dependent disorder exhibiting
endometrial glands and stroma
outside the uterine cavity. Main
symptoms are abdominal or
pelvic pain and infertility. Due
to still unknown etiology and
pathogenesis of endometriosis,
therapy focuses on symptom
relief. Current standard therapy
for endometriosis concentrates
on surgery with complete
resection of all endometriosis
lesions, if possible, by laparos-
copy. Following surgical treat-
ment, further options include
hormonal substitution and
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analgesia. Primary aim of hor-
monal therapy is to suppress
and antagonize the estrogen
production. Complemen-

tary Medicine and Alternative
Therapies can be considered to
improve symptoms, however
randomized studies are lacking
[2]. In this manuscript, current
aspects for surgical and medi-
cal treatment of endometriosis
are summarized.

General Considerations

Indications for laparoscopic
evaluation in case of suspected
endometriosis include pain,
destruction of organs and/or
sterility [3]. If a patient with
endometriosis is asympto-
matic and has no desire to
have children, treatment is

not necessary. As an excep-
tion to this rule, patients with
impaired organ function (e.g.
ureterstenosis with consecu-
tive hydronephrosis) due to
endometriosis lesions may still
require therapeutic interven-
tions despite lack of clinical
symptoms.

In the present manuscript,
possible clinical presentations
of endometriosis with their
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Fig. 1: Endometriosis Treatment Algorithm, adapted from the National

German Guideline of Endometriosis 2014 [3]
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related treatment options are
discussed. Hormonal treat-
ment options are described
more detailed at the end of the
manuscript.

Peritoneal Endometriosis
Medical Treatment

The primary aim of the hor-
monal treatment is to obtain a

hypoestrogenic state by sup-
pressing the ovarian function
and archieving the regression
of endometriosis implants.
Treatment options including
progestagens, continuous use
of combined oral contracep-
tives and Gonadotropin-releas-
ing hormone (GnRH) agonists
effect the reduction of endo-
metriosis-associated symp-
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Gynecology

toms. In terms of dysmenor-
rhea and dyspareunia GnRH
agonists were most effective
in some studies [4]. Two cur-
rent, prospective randomized
trials regarding endometriosis-
associated pain demonstrated
a comparable outcome be-
tween GnRH agonists and
oral progestagen (Dienogest).
Dienogest was better toler-
ated than GnRH agonists [5,
6]. Despite the frequent use in
daily practice, a definite proof
for positive effect of antirheu-
matic and antiphlogistic drugs
on endometriosis-associated
pain is missing [7].

Surgical Treatment

Primary aim is the completely
removal of all endometriosis le-
sions by laparoscopy. This pro-
cedure may result in significant
pain reduction [8]. In contrast,
an equal effectivity of other dif-
ferent procedures like coagula-
tion, vaporization or excision
has not been proven so far [9,
10]. To further reduce pain fol-
lowing surgery, application of

a levonorgestrel-releasing IUD
can be considered [11].

Ovarian Endometrioma

Medical Treatment

Hormonal treatment alone can
neither eliminate nor compen-
sate an incomplete removal of
ovarian endometrioma, so that
hormonal treatment in ovarian
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endometrioma is not recom-
mended [3].

Surgical Treatment

Most effective treatment of
ovarian endometriomas is the
surgical removal. In this con-
text, complete resection of the
cystic wall is warranted. In a
meta-analysis, ovary-preserving
cystectomy in comparison to
thermic destruction of the cyst
wall is more effective regarding
pain relief, relapse and preg-
nancy rates [12]. Due high risk
for relapse, only opening and
flushing the ovarian endo-
metrioma as a solely surgical
procedure is not sufficient. In
addition, postoperative treat-
ment with GnRH agonists
could not postoperatively bal-
ance the incomplete surgical
resection [13].

Deep Infiltrating
Endometriosis (DIE)

Medical Treatment

Benefits for pre- or postopera-
tive GnRH agonists application
in DIE is not proven and is
therefore not generally recom-
mended [13]. If patients refuse
surgery or still suffer from pain
following surgery, hormonal
treatment is one option. As the
effect of hormonal therapy is
usually expected only dur-

ing the treatment period,
continuous application of this

treatment is recommended.
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Fig. 2: Intraoperative image of peritoneal endometriosis

Therapeutic options include
continuous use of oral contra-
ceptives, progestagen mono-
therapy and GnRH agonists
(in continuous application with
.add back” estrogen therapy
for bone protection) leading to
therapeutic amenorrhoea.

As an alternative treatment,
positive effects of a levonorg-
estrel-releasing IUD regarding
pain and lesion size in deep
infiltrating endometriosis have
been described [14].

Surgical Treatment

If possible, complete resec-
tion of endometriosis lesions
should be achieved [3]. In this
context, surgeries may include
rectum resection (mostly en-
bloc with the rectovaginal sep-
tum and the vagina), and partial
resection of the sacrouterine
ligament and/or parametria as
well as partial bladder resec-
tion. Ureter resections with
re-anastomosis (e.g. Psoas-
hitch ureteroneocystostomy)
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Fig. 3: Ultrasound of ovarian endometrioma in
vaginal examination

are only indicated in rare cases.
Therefore, the extent of resec-
tion, including possible perio-
perative complications, should
be carefully discussed with the
patient preoperatively. In some
cases, endometriosis can only
incompletely removed in order
to preserve fertility. In several
studies abdominal pain, quality
of life and fertility is positively
affected by surgical treatment
in DIE [15].

Treatment of patients with

DIE should only be performed
in specialized centers with an
active interdisciplinary coopera-
tion (at least gynecology, sur-
gery, urology). Urinary retention
— due to extrinsic or intrinsic
DIE of the ureter — requires

immediate surgical intervention
to prevent persisting damage
to the kidneys [3]. Therefore,
regular kidney sonography is
indispensible in gynecologic
evaluation of DIE patients.

Adenomyosis Uteri

Medical Treatment
Progestagens, combined
contraceptives in longterm use
and levonorgestrel-releasing
IUDs are effective alternatives
to hysterectomy [16]. The
therapeutic value is based on
the induction of amenorrhoea.
Interventional-radiologic pro-
cedures such as embolization
[17] and MRI-guided focussed
ultrasound surgery are still
experimental [18] and should
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Fig. 4: Intraoperative image of deep infiltrating endometriosis before

intervention

currently be offered only to
patients as part of clinical trials.

Surgical Treatment

After finishing family planning,
the most helpful treatment of
symptomatic patients is hyster-
ectomy [3]. Patients, who wish
to maintain the uterus, prob-
ably benefit from uteruspre-
serving surgical treatment with
removal of focal adenomyosis.
However, this method has

not yet been proven in clinical
trials.

Medical Treatment

GnRH Agonists / GhnRH
Antagonists

GnRH agonists suppress the
pulsatile activity of the hy-

pothalamus. After an initial
gonadotropin “flare” up, LH
(luteinizing hormone) and FSH
(follicle stimulating hormone)
are decreasing. Consecutively,
estradiol levels drop down,
the endometriosis lesions are
diminished and amenorrrhoea
with secondary insufficiency of
the ovaries results [19]. Usu-
ally, GnRH agonists are used
as a depot e.g. Goserelin and
Leuprorelin. However, patients
often suffer from typically post-
menopausal symptoms such
as hot flushes and sleep dis-
orders. In addition, a reduction
of bone density (Osteoporosis)
can be observed. Because of
these side effects, the use of
GnRH agonists is only recom-
mended for 6 months. An ad-
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ditional add-back therapy with a
combination of estrogen/gesta-
gen or only estrogen should be
initiated to reduce symptoms
and to protect the bone density
without influencing the effec-
tivity in endometriosis treat-
ment. A novel treatment option
is an orally bioavailable GnRH
antagonist (Elagolix) [20]. The
advantage is the oral applica-
tion with fewer side effects,
especially with respect to bone
density.

Progestagens

Progestagens suppress the
hypothalamus-pituitary-gonadal
axis and reduce the estrogen
level consecutively. Further-
more, progestagens directly
affect the endometrium by
decidualization and atrophy

of eutrop endometrium and
endometriosis lesions. Addi-
tionally, progestagens suppress
the matrix metalloproteinases,
playing an important role in
the growth of ectopic endo-
metrium [21]. Progestagens
also have an anti-inflammatory
effect by inhibition of pros-
taglandin expression. As a
result, menstrual bleeding and
other respective complaints are
reduced. Negative side effects
are vaginal spotting, edemas,
impure skin or psychological
changes. Progestagens are
commercially available as so
called minipill (Desogestrel
0.075 mg) or 3 —=month-injec-
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tion. Since 2010, 2mg Dien-
ogest is accredited (Visanne®)
especially for endometriosis
treatment. Because of their
local effect, Levonorgestrel-
releasing IUDs are used
particularly in patients with
adenomyosis or deep infiltrat-
ing endometriosis.

Combined Oral
Contraceptives

The effect of estrogen-
progestagen combination is
comparable with progestagen
only. Because of the significant
effect of Dienogest on the
endometrium, a combination
should contain Dienogest as
progestagen component e.g.
Valette® (0.03mg Ethinylestra-
diol, 2mg Dienogest). In order
to treat endometriosis-associat-
ed pain two ways of application
are possible: cyclic or con-
tinuous use, respectively. Two
systematic reviews postulate

a superiorly effect of continu-
ous application regarding the
improvement of endometriosis-
associated pain [22, 23].

Aromatase Inhibitors

The use of aromatase inhibitors
is currently an off-label use and
is only indicated for patients
with refractory endometriosis-
associated pain. Aromatase
inhibitors are regulating the
estrogen production in endo-
metriosis lesions additionally to
the inhibition of the estrogen
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Fig. b: Intraoperative image of surgery of deep infiltrating endometriosis (#1)

production in the ovaries, the
muscle and fatty tissue [24].

A systematic review could
demonstrate that aromatase
inhibitors in combination with
progestagens, continuous

oral contraceptives or GnRH
agonists are associated with
significantly greater pain reduc-
tion compared to GnRH ago-
nists alone [25]. Disadvantages
in treatment with aromatase
inhibitors are a loss of bone
density and risk of develop-

ing ovarian cysts. The used
substances are Anastrozol 1mg
or Letrozol 2,5mg.

Selective Progesterone
Receptor Modulator (SPRM)
SPRM treatment leads to ano-

vulation, amenorrhoea and low
levels of progesterone. These
effects result in pain reduc-
tion along with a regression of
endometriosis lesions [26].
Since 2012, Esmya® (bmg
Ulipristalacetat) is used for
preoperative treatment of
patients with symptomatic
uterus myomatosus. Currently,
the treatment of endometriosis
patients with SPRMs is an off-
label use.

Pain Management

Analgesics used to treat
endometriosis patients are
Acetylsalicylic Acid, Ibupro-
fen, Diclofenac, Naproxen or
Indometacine. So far, evidence
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Fig. 6: Intraoperative image of surgery of deep infiltrating endometriosis (#2)

for positive effects of treat-
ment with antirheumatica and
antiphlogistica [7] in endome-
triosis patients are missing.

In addition to the pharmaco-
logical approach, therapeutic
exercise, massage, yoga

and mud baths are useful for
treatment of dysmenorrhoea.
Another therapeutic option is
the Complementary Medicine
such as Acupuncture, Tradi-
tional Chinese Medicine (TCM),
Homeopathy, Phytotherapy
and Physiotherapy. For most of
these treatments randomized
studies are missing. Further
on, additional positive effects
can be obtained by the integra-
tion of Psychosomatic Therapy
[3].

Summary

So far, causal therapies for
endometriosis do not exist. In
symptomatic patients, primary
aim is the complete removal

of all endometriosis lesions,
mostly by laparoscopy. If a
patient with endometriosis is
asymptomatic and has no de-
sire to have children, treatment
is not necessary.

Exceptions represent organ
destruction e.g. ureterstenosis
with consecutive hydrone-
phrosis due to endometriosis
lesions. An individualized
therapy with good interdiscipli-
nary team work is necessary
for surgical treatment of deep
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Fig. 7: Intraoperative image of surgery of deep infiltrating endometriosis (#3)

infiltrating endometriosis (e.g.
bowel, bladder and/or ureter).
The extent of surgery has to be
evaluated regarding morbidity
and relapse risk. As alternative
to surgical treatment, different
medical treatment options are
useful. Progestagens, com-
bined oral contraceptives and
GnRH agonists are comparable
in their efficacy.

Levonorgestrel-releasing IUD
is a effective option especially
in adenomyosis uteri and deep
infiltrating endometriosis.
Therapy with aromatase inhibi-
tors and SPRMs are currently
an off-label use.
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PSMA-Directed
Imaging and Radio-
ligand Therapy for
Prostate Cancer
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Introduction

Prostate cancer is today the
most common malignant tumor
worldwide in men. Despite
significant improvements in
diagnostic imaging and therapy
a persistently high number of
patients are dying from this
disease. The recent introduc-
tion of new innovative ways

to target prostate cancer with
radioactively labelled substanc-
es appears very promising. The
Department of Nuclear Medi-
cine at the Universitatsklinikum
Essen, Germany, among other
leading centers worldwide is
now offering this innovative
imaging and therapy.

The rationale behind this newly
introduced technique is a prin-
ciple which can be compared
to the lock and key analogy
(Fig. 1).

Many prostate cancers express
a receptor called prostate
specific membrane antigen
(PSMA), which serves in the
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Fig. 1: Basic lock — key principle of radiolabeled PSMA ligands. Radiolabeled

ligands bind to PSMA like a key to a lock.
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used analogy as lock. Scien-
tists recently discovered very
specific ligands binding to the
PSMA receptor [1, 2]. These
specific ligands serve as the
key of the employed lock and
key analogy. The specific ligand
can be labelled with a radio-
nuclide, which - depending on
the radionuclide chosen - can
then be used for imaging or
therapy. The spectrum of
radionuclides currently used for
labelling PSMA binding ligands
comprise Gamma-, Beta- or
Alpha-decaying radionuclides
which can be used for imag-
ing, therapy or both. Table 1
summarizes common radionu-
clides.

At Universitatsklinikum Essen
we use for imaging mostly the
positron emitting radionuclides
68Ga- and "8F-PSMA, which al-
low PET imaging of the PSMA
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Table 1: Radioactive decay typically
used in nuclear medicine

expression as hallmark of
prostate cancer throughout the
body (Fig. 2).

For therapeutic purpose the
PSMA specific ligand is labeled
with high energy beta or alpha
emitters. Once taken up by
the tumor tissue, therapeutic
tracers deliver radiation locally.
Radiation induces DNA dam-
age which eventually leads to
cell death and tumor shrinkage.
Radiotherapy is started by i.v.
application of the radiophar-
maceutical to eventually reach
all tumor cells throughout the
body (systemic treatment).
Imaging and therapy tracers
binding at the same target

can be applied for diagnosis
and therapy of cancer. This
approach is termed “thera-
nostic”. Gallium-68 PSMA
ligands for PET imaging and
Lutetium-177 PSMA ligands for
radioligand therapy form such
a theranostic pair for prostate
cancer.

PSMA-Directed Positron
Emission Tomography for
Prostate Cancer Imaging
Prostate-specific membrane
antigen (PSMA), also termed
Glutamat Carboxypeptidase
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Radioactive Decay Typically Used in Nuclear Medicine
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Typ Il, a protein bound to the
outer surface of cells, is pre-
sent at very high levels in pros-
tate cancer. Levels of PSMA
correlate with aggressiveness
and Gleason Score [3, 4].

Several radiopharmaceuticals
with high affinity to PSMA have
been developed in the past

[5, 6]. The Gallium-68 labeled
ligand Ga-68 PSMA-HBED-CC
is used in many centers in Ger-
many and throughout the world
for PET imaging (Fig. 2).

Afshar-Oromieh et al. demon-
strated in a study on 37 pa-
tients superior tumor-to-back-
ground uptake and metastases
detection of this ligand when
compared to '®F-Cholin PET
[7]. High accuracy for the lo-
calization of recurrent prostate
cancer has led to inclusion of
%8Ga-PSMA PET/CT in guide-
lines of the European Associa-
tion of Urology in 2017 [8, 91.
Other studies prove superior
accuracy for primary staging

or restaging of prostate cancer
[10]. Several Phase lI/1ll clinical
trials are underway to achieve
approval of PSMA-directed
PET/CT (clinicaltrials.gov:
NCT02981368, NCT02940262).
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Fig. 2: Distribution of %Ga- and "8F-la-
belled ligands of PSMA. High uptake
is noted in salivary glands, liver ('8F),
spleen and kidneys/bladder (**Ga).

How is a PSMA PET/CT per-
formed? PSMA PET/CT is an
outpatient procedure involving
intravenous application of the
radiopharmaceutical in a PET
imaging unit followed by a

one to two hour waiting time.
Examination time is typically
below 20 minutes. Patients
can eat and drink normally
before the procedure. Prostate
cancer therapy can typically be
continued.

PSMA-Directed Radioligand
Therapy of Metastatic
Prostate Cancer

PSMA is present at high levels
in nearly all prostate cancer
lesions. Hormone therapy-
refractory and dedifferentiated
tumors demonstrate further
increase in PSMA levels, mak-
ing it an ideal target for therapy
[11]. Accumulation of PSMA
ligands is high in prostate
cancer and low in surround-
ing organs, supporting safety
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18F-PSMA

of PSMA-directed therapy. A
phase Il study using radiola-
beled monoclonal antibodies
demonstrated significant de-
crease in serum PSA level and
significant improvement in sur-
vival in prostate cancer patients
receiving the high-dose therapy
[12]. However, therapy resulted
in bone marrow suppression

in more than half of patients.
Radiopharmaceuticals were im-
proved and the new generation
of small ligands delivers tumor
radiation at low levels of toxic-
ity. The small Lutetium-177
labeled ligand "’Lu-PSMA6B17
has been used for therapy in
many centers worldwide. To
demonstrate the efficacy of
77Lu-PSMAB17 radioligand
therapy (RLT) in patients with
metastatic castration-resistant
prostate cancer, multiple Ger-
man centers participated in a
large multicentric retrospective
analysis of 145 patients which
demonstrated serum PSA
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decreases >50% in 45% of
patients. Forty-seven percent
of patients responded with
tumor shrinkage on PET/CT. In
separate studies, significant
pain relief occurred in 70%

of patients, and quality of life
(QoL) improved in 60% of pa-
tients [13-15]. Dose distribution
and safety of "7Lu-PSMA617
and similar compounds are
favorable with few serious
hematologic adverse events
[14, 16-18]. Findings were
confirmed in a smaller prospec-
tive Phase Il trial from Australia
(n=30, [19]). A large multi-
center prospective trial (n=200)
conducted at the University of
California Los Angeles (UCLA)
and Excel Diagnostics in Hou-
ston is underway to confirm
the efficacy and safety of "7’Lu-
PSMAB17 therapy (clinicaltrials.
gov: NCT03042312). Currently,
77Lu-PSMAB17 therapy is not
approved, however many cent-
ers offer this therapy under
compassionate use protocols.
PSMA PET/CT is used to diag-
nose tumor burden before start
of therapy and after each two
cycles (Fig. 3).

How is a PSMA radioligand
therapy performed? Patients
undergo first a PSMA PET/
CT scan on outpatient basis
to confirm the PSMA expres-
sion of a metastatic prostate

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

cancer. If the kidney function
is adequate the patient is
admitted to the ward for two
nights. During the hospital stay
the intravenous application

of the radiopharmaceutical is
performed on day 1 and post-
therapy images are acquired
prior to discharge on day 3.
Patients can eat and drink
normally before the procedure,
as well as during the hospi-
talization. Any potentially bone
marrow-suppressing therapy
has to be discontinued at least
four weeks before the start of
77Lu-PSMAB17 therapy. Other
prostate cancer therapy can
typically be continued. Side ef-
fects include decreased levels
of red blood cells or platelets
(less than 15% of patients) and
mild nausea.

Summary

PSMA-directed positron emis-
sion tomography and radioli-
gand therapy are emerging op-
tions for imaging and therapy
of prostate cancer. Ongoing
trials demonstrate high ac-
curacy of PSMA PET/CT and
efficacy of PSMA radioligand
therapy and aim at regulatory
approval. Many centers world-
wide offer PSMA-directed
positron emission tomography
and radioligand therapy under
local regulation or compassion-

ate use protocols.
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Baseline Follow-up after two Cycles
8Ga-PSMA PET of 7Lu-PSMAG617 Therapy
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Introduction

The diagnosis of cystic lesions
of the pancreas increased
continuously over the past
decades due to advances in
imaging modalities [1]. The
probability of detection of a
cystic lesion of the pancreas by
chance in an asymptomatic pa-
tient receiving abdominal MRI
lies around 13.5% [2]. After di-
agnosis of a cystic lesion there
is always the question on how
to proceed and also to give

the patient confidence besides
the diagnosis of a pancre-

atic lesion. Thus, the decision
between conservative surveil-
lance and surgical therapy has
to be carefully chosen — always
in respect of risk of malignancy
of the lesion and comorbidities
and associated perioperative
risks of the patient. Under the
various entities of pancreatic
lesions, intraductal papillary
mucinous neoplasms (IPMN),
serous cystic neoplasms (SCN),
mucinous cystic neoplasims
(MCN) and solid pseudopapil-
lary neoplasms (SPN) play a
key role [3]. In the following,

it will be discussed how to
proceed after diagnosis of such
cystic pancreatic lesion. Here
multiple guidelines of differ-

ent expert groups are available
to support clinicians in their
decisions [4-8]. Furthermore,
we will focus of the effect

of centralism in the field of
pancreatic surgery, if resection
of the cystic lesions has to be
undertaken.

Diagnostic Methods

Imaging

After diagnosis of a cystic
pancreatic lesion it has to be
further classified. To differenti-
ate pancreatic cystic lesions,
MR is the preferred imaging
method [8]. Also, for follow-up
surveillance MRI should be
performed, to minimize radia-
tion exposure. CT can be used
in patients with suspected
chronic pancreatitis to identify
calcifications and for detection
of associated pseudocysts.
Additionally, CT should be
performed in cases in whom
pancreatic cancer is suspected.

Endosonography (EUS)

EUS is helpful as an additional
diagnostic tool together with
MRI and CT. Contrast en-
hanced EUS can detect hyper-
vascularized mural nodules,
septations or solid masses
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urging for evaluation of fine
needle aspiration (FNA) of the
lesion due to their high risk of
malignancy [9]. On the other
hand, FNA should only be per-
formed when a clear change in
management is expected from
its result.

Biomarkers

Different biomarkers play a
minor role in differentiation of
pancreatic cystic lesions during
routine diagnostic workup. If
malignant transformation of
IPMN is suspected, serum can-
cer antigen 19.9 (CA 19.9) can
be evaluated [10]. Furthermore,
mutations in GNAS and KRAS
in the cystic fluid aspirate can
help identifying mucin produc-
ing cystic lesions [11].

Different Entities of Cystic
Pancreatic Tumors

IPMN (Fig. 1, 2)

Intraductal papillary mucinous
neoplasms originate from

the main pancreatic duct or
its branches. Men are more
commonly affected by IPMN
at a mean age of 60 - 70 years
(30 - 94 years). IPMN are
most frequently located in the
main duct and its branches in

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

the pancreatic parenchyma.
Symptoms range from unspe-
cific abdominal pain to weight
loss, jaundice, pancreatitis and
diabetes mellitus.

IPMN can be classified as
main-duct (MD) IPMN, branch-
duct (BD) IPMN and mixed-
type (MT) IPMN, depending
on its location within the
pancreatic ductal system.
Surgery should be evaluated
in all patients suffering from
MD-IPMN with a duct dilatation
>5 mm, in order to perform
resection before development
of malignancy. A MD-IPMN
with pancreatic duct > 10 mm
constitutes an absolute indica-
tion for resection as risk of
malignancy is high. In cases of
MD-IPMN with a duct dilata-
tion of 5—-9.9 mm there is a
relative indication for surgery
and indication for resection
has to be even more patient
orientated. In elderly patients
suffering from comorbidities
surveillance within a 6 months
interval using MRI is appropri-
ate while young and fit for
surgery patients may profit
from an early resection [12].
Patients with IPMN who are fit
for surgery without an indica-
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titis) constitute relative indica-
tion for resection of BD-IPMN.
If resection for IPMN is per-
formed, it should follow the
rules of an oncological resec-
tion [15]. During resection,
frozen section should be per-
formed to evaluate resection
margin and resection should
be expanded until at least
low-grade dysplasia is reached
at the resection margin. After
resection a systematic follow-
up should be performed every
6 months for 2 years followed
by regular controls.

MCN (Fig. 3C)

Mucinous cystic neoplasms
do not have a connection to
the pancreatic duct system
and consist of mucin produc-
ing epithelium with ovarian
like stroma. They occur nearly
exclusively in females at a
peak mean age of 49 years
(20 — 82 years). The predomi-
nant localization is the corpus
or the tail of the pancreas.
Symptoms may occur due to
compression of surrounding
structures. While jaundice is
less common, patients with
MCN frequently present with
diabetes mellitus. Imaging
shows a described mass with
one or more sub-segments.
In case of symptoms due

to MCN, size of > 40 mm or
worrisome features (mural
nodules) a resection of MCN is
recommended [16]. If the size

of the MCN is below 30 mm, a
systematic surveillance similar
to that of IPMN is appropriate
[16]. Between 30 and 40 mm

a multifactorial evaluation of
perioperative risk factors has
to be balanced against risk of
malignant transformation. If
surveillance is appropriate, MRI
and/or EUS should be per-
formed every 6 months in the
first year followed by surveil-
lance every 12 months, as long
as the patient is fit for surgery
[6]. The resection should follow
oncological principles, if malig-
nancy is suspected.

SCN (Fig. 3A)

Nearly all of the serous cystic
neoplasms are benign as the
serous cystadenoma, which
can occur as a serous micro-
cystic adenoma or a serous
oligocystic adenoma.

The serous microcystic ad-
enoma consists of many small
cysts and is found predomi-
nantly in women (70 %) at a
mean age of 66 years (34 — 91
years). It is mainly localized in
the pancreatic corpus or tail.

While one third is detected by
chance in abdominal imaging,
two thirds of the patients pre-
sent with unspecific abdominal
symptoms like pain, nausea
and weight loss. Jaundice is
not common. In imaging it
presents as a multilocular hy-
pervascularized cyst with sharp
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Fig. 2: T2-weighted MRI scan of BD-IPMN (A); MRCP of BD-IPMN (B)

circumscription and a central
scar. The serous oligocystic
adenoma is formed be few
large cysts. Their incidence

is smaller than that of serous
microcystic adenomas with a
peak mean age of 65 years (30
— 69 years) and no difference
in gender. Serous oligocystic
adenomas are found pre-
dominantly in the head and the
corpus of the pancreas. As in
serous microcystic adenomas
symptoms are unspecific, but
steatorrhea or jaundice can

occur due to localization in the
pancreatic head.

In cases of a clear diagnosis of
an SCN asymptomatic patients
should be followed for 1 year.
After that, follow up is only
recommended if symptoms
occur. SCN should be resected
if there is compromise of sur-
rounding organs.

SPN (Fig. 3B)

Solid pseudopapillary neoplasm
are in most cases benign, af-
fect young females at a mean

@il ol (S bl s
SlwS e ol 3480 ‘zg.umdl
Sl JSE da a9 Buaatie §yuds
e b gis wie (£V+) sluadl sie
aasgoy (Lole 4V —¥¢) Lile TN
(ol a3 ol e 3 sl
Y els ik Loty

(Ol slas A (e Lually
Oarday oo yall Al oL
Sauna i oalel Gulias
0ol ol oLaaadly a1 Jis
postl ey Sl e G

asms b ezl Jla 3 [V]dala
tsabie a3 O iy Llaa
Jlatin¥l s aly,Y

SCN Lluaall dgusSti alyY)
(VA J<ad)

Leasl 059 e U5
posll Jie Bugan (155 daliadll
5 iy« laall i€l gull
gleae a a9 S S el
lms s o5 5l L Bu3



German al.Jl
Medical =l

Journal =Ly

Pancreatic Surgery

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. 3: T2-weighted MRI-scans of
A: SCN
B: SPN
C: MCN

age of 3b years (8 — 67 years)
and occur in the whole pancre-
as. Symptoms are unspecific
and most diagnosis is made

by chance. Imaging shows a
cystic and solid mass, with
contrast medium enhancement
of the solid sub-segments.
Resection of SPN is recom-
mended [17].

Even in cases of metastatic or
recurrent disease a radical re-
section is recommended, due
to its good long-term outcomes
[18].

Pancreatic surgery should be
performed at high-volume
centers

Albeit constant advances in
perioperative treatment, pan-
creatic surgery is still accom-
panied by high rates of mor-
bidity and mortality. A study
from 2016 comprising 58003
pancreatic resections between
2009 and 2013 revealed a
nationwide mortality of 10.1 %
in Germany [19]. Furthermore,
there is a clear association

between hospital-volume and
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rates of mortality [20]. This
volume-mortality relationship
was further investigated by
Krautz et al. They performed

a database analysis of 60858
pancreatic resections between
2009 and 2014 in Germany. Re-
sections included pancreatico-
duodenectomies, total pancrea-
tectomies, distal resections
and segmental resections.

Hospital volume was separated
in quintiles and surgery related
in-hospital death analyzed as
the primary outcome according
to those quintiles.

high-volume centers. \When
looking at resection for pan-
creatic cancer, operation at a
high-volume center is associ-
ated with an improved 30-day
survival (mortality: 2.0% vs.
6.3% (p<0.01)) as wells as long
term survival (20.3 months

vs. 15.7 months). Additionally,
radicalness of resections is sig-
nificantly better at high-volume
centers concerning lymph node
dissection (16 vs. 11; p<0.01)
as well as R1 resection (20.5%
vs. 25.9%; p=0.01) [21].

Thus, these data clearly show,
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As a secondary outcome, fail- | that pancreatic surgery should Lea 81 etz sl el fspiall
ure to recuse was investigated. be performed at high-volume e i R \ ] ’|. . | “‘i;_"
In the very low volume group  centers. In these institutions S Jiud Ulws 5 Lidiag VAT daskdl aall e Baxa

(398 + 8.5 hospitals) 5.1 + 3.7
pancreatic resections were per-
formed. In the highest volume
group (15 = 0.8 hospitals) there
were 133.8 = 95.7 pancreatic
resections performed per year.
In-hospital mortality was in-
versely correlated with volume,
as there were 6.1% deaths in
the highest volume group in
comparison with 13.0 % in the
lowest volume group resulting
in an odds ratio of 0.47 (95%
Cl 0.41 - 0.54) in favor of high-
volume centers. By theoretical
increase in hospital-volume of
50 pancreatic resections per
year, there would be a signifi-
cant risk reduction achievable
(OR: 0.90; 95 % CI 0.85-0.96).
Furthermore, failure to res-
cue was significantly lower in

surgeons are specifically
trained for complex opera-
tions and have a high opera-
tive experience, which has
been shown to be of specific
relevance to improve outcome
after surgery [22].
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Tumour Surgery

Keywords: osteochondroma
of the rib, mediastinal tumouir,
florid mediastinitis

Introduction
Osteochondromas are com-
mon bone tumours accounting
for 35% of all benign bone
tumours; however, only in rare
cases (2.4%) do they affect the
ribs. They are often asympto-
matic and diagnosed inciden-
tally. Patients may present with
symptoms such as fracture,
deformation, malignant trans-
formation and compression of
adjacent neurovascular struc-
tures, the spinal cord and other
organs.

The case report presented
below is about a 30-year-old
man with an osteochondroma
mimicking multiple exostoses.
Chest X-ray and computed
tomography (CT) imaging
revealed a fusion between the
right 7th rib and the tumour.
The histological examinations
and the radiological findings
confirmed the lesion to be an
osteochondroma.

Given the risk of complications
such as infections or malignant
transformation, such tumours
require complete resection.
Complete resection is neces-
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Monstrous Thoracic
Osteochondroma
Case Report

Diagnosis and Therapy

sary because recurrence is
common after incomplete
resection. In addition, a surgical
procedure is the only way to
determine the dignity of such
tumours beyond doubt.

In this case report, we inform
about this rare condition from
our clinical experience.

Case Report

In clinical routine, a 30-year-old
patient presented with a mon-
strous mass in the posterior
mediastinum, the size of which
is shown in the CT scan. He
presented to the general prac-
titioner on an outpatient basis
with difficulty swallowing.

The patient was admitted to
our Department of Cardiotho-
racic Surgery for further diag-
nosis due to the mediastinal
mass. The x-ray image in AP
projection and in lateral view
revealed a mass in the poste-
rior mediastinum of approx.

15 x 12 cm in size (Fig. 1 and
2). The non-contrast chest CT
revealed a large, cystic, partly
calcified retrocardiac mass in
the posterior mediastinum,
displacing the heart (Fig. 3 and
4). Biopsy of the mass was
performed, suggesting a large
bronchogenic cyst. The surgery
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Fig. 1

was scheduled. The biopsy
was performed to rule out a
sarcoma or other malignant
neoplasm in the thorax.

On 16/05/2016, the patient
again presented to our Central
Accident and Emergency De-
partment with retrosternal pain
and clinical signs of sepsis.
Given the significantly elevated
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inflammatory parameters and
elevated TNI, as evidenced
by the laboratory findings, the
patient was admitted to the
IMC for further diagnosis and
treatment. Empiric antibiotic
therapy with piperacillin and
tazobactam was initiated.
Another chest CT was per-
formed, revealing an infection
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Fig. 2

of the mediastinal cyst/DD:
mass after oesophageal biopsy
(Fig. 5 and 6).

The surgical removal was
started on the left side to
reduce the tumour mass and
control the local infection.
Smears were taken and parts
of the apical cyst wall were re-
moved by means of left-sided
basal thoracotomy; a disinfect-
ing tamponade was inserted
into the cyst twice the size of a
fist and relocated to the right.

Primary en bloc resection of
the tumour was not possible
due to significant fusion with
the ribs and vertebral bodies.
The postoperative chest CT
showed the known cystic
retrocardiac space-occupying
process in the dorsal medi-
astinum, with its AP diameter
decreasing from approx. 7.8
cm to approx. 4.2 cm. Intral-
esional air pockets were clearly
regressive. The planned tumor
reduction and the pleural
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Fig. 1 (P): Lamellar structure,
consisting predominantly of slightly
lobulated hyaline cartilage tissue
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debridement were then carried
out from the right. The sched-
uled revision from the right
side was performed a few days
later.

The histological examinations
revealed membranous forma-
tions of osteochondral tissue
with a characteristic lamellar
structure, exhibiting a thin
lamella of connective tissue

on the surface, an intermedi-
ate broader lamella of hyaline
cartilage tissue and an internal
lamella of bone. The histomor-
phological examination did not
show any significant nuclear
atypia or mitotic activity of the
cartilaginous tissue, with cel-
lularity being slightly increased.
Infiltrative or destructive
growth or cytological signs of
malignancy were not observed.
The detection of significant fo-
cal granulocytic infiltration into

the superficial fibrotic tissue
portions, as a microscopic cor-
relate of the clinically diag-
nosed mediastinal infection,
was noteworthy.

The persistent infection with
local mediastinitis necessitated
another excision and destruc-
tion of diseased mediastinal
tissue on the left side. As a
supportive measure, a suction-
irrigation drain was placed
inside the residual cavity.
Unfortunately, complete
tumour resection was not
possible, because the dorsal
portions were fused with the
vertebral column on the right.
Due to the incomplete resec-
tion, we planned close follow-
up examinations by means of
non-contract chest CT. The
patient was informed about the
causes and reasons and was
closely involved in the concept.
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Fig. 3 (P): Detection of ample neutro-

4| philic granulocytes in fibrotic tissue

portions as a microscopic correlate of
the secondary mediastinal infection
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Fig. 7: Postoperative CT: Postoperative haemor-
rhage, with overall regression of fluid in the resected
area; no progressive retention with the drains in

place

7th rib with superinfection,

as a differential diagnosis of a
tumour in the posterior inferior
mediastinum. This means that
the tumour was identified as
an osteochondroma with an
infection of its content and this
tumour constituted a differen-
tial diagnosis of a tumour in the
posterior inferior mediastinum.
In the literature, only case
reports are available for these
tumour entities. Based on this
example, our case report pre-
sents the bizarre tumour with
complete displacement of the
mediastinum.

The diagnostic procedure

is aimed at determining the
tumour dignity prior to the sur-
gery to rule out the presence
of a malignant tumour. The
oncological principles would
then have to be implemented
accordingly.

There were no doubts about
open surgery being indicated.
Treatment of the monstrous
tumour was only possibly using
a conventional open thoracic
surgical procedure (thoracoto-
my); minimally invasive surgical
methods (e.g. VATS or RATS)
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Tumour Surgery

were not an option, given the
size of the lesion displacing
the mediastinal structures; the
condition was complicated by
the postoperative infection of
the multilocular tumour, which
ultimately led to the medias-
tinal infection as a result of

the surgical procedure and the
opening of the tumour capsule.

Complete resection of the
osteochondroma was not pos-
sible at any point of the surgi-
cal procedures, which is why
the posterior portions were left
in place. It was not possible to
control the infection by means
of antibiotic therapy; cleaning
of the posterior inferior, now
restructured mediastinum was
ultimately achieved by using
the suction-irrigation drain.

In the course of thoracic surgi-
cal management, the pulmo-
nary ligament was bilaterally
dissected and the basal lung
area was mobilised and decor-
ticated several times to treat a
persistent toxic empyema.

The prolonged treatment has
so far proved successful.

Summary

We present a case of an osteo-
chondroma with a bizarre clini-
cal appearance arising in the
right posterior arch of the 7th
rib, which ultimately mimicked
a mediastinal tumour.

A structured five-stage proce-
dure was required to at least
partially remove the tumour.
The postoperative course was
uneventful and the patient
was discharged to a rehabilita-
tion facility. Follow-up care is
essential, because the osteo-
chondroma was not resected
completely.
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Summary

Misalignment of jaw bones
with one another other can
often only be treated for adult
patients via purely orthodontic
measures. With such patients,
a combined orthodontic/surgi-
cal orthodontic treatment is
usually indicated. In addition to
the standardised methods of
treatment, the following thera-
pies will be individually planned
and carried out. Orthodontic
tooth movement depends on
the bone. With pronounced
lack of space, gaps in the bone,
large bony cavities, etc., in the
case of cleft patients, the bone
supply is insufficient to per-
form a successful orthodontic
therapy.

For this reason, alternatives
were sought to improve the
bone supply. Increasingly,
applications of regenerative
medicine, which are already
known in tumor therapy, are
used for bone formation prior
to orthodontic therapy. By way
of example, it is shown that
the introduction of an individu-
ally adapted 3D bone block not
only improves aesthetics, but
also allows tooth movement
with splints without complica-
tions.
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Orthodontic
Splint Treatment
of Patients with
Limited Bone
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Fig. 1: Histological specimen demonstrates bone supply by one tooth.
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Problems

With the use of plastic splints
for orthodontic therapy, many
types of tooth misalignments
can be corrected. With re-
movable devices, it is now
possible to achieve functional
and aesthetically very good
therapeutic results (1). If, for
example, alignment-technology
splints were recommended in
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Fig. 2: Changes in tooth position on the DVT x-ray images. The teeth are almost completely moved out of the bone into position.

e o ) JalS at e alaall e Gl elisaS 3 Al oLzl 5y glaaly cadyll canall cabaiall yugeatll 3 uall sy (G5 ol il ¥ Sl

the past only for mild to moder-
ate malocclusions, the current
state of knowledge shows that
even more complex treatments
are possible with this system.
Orthodontic tooth movement,
however, is determined by

the periodontal structure and
bone supply. These factors are
incorporated in the treatment
planning.

The bones in the body con-
stantly undergo re-modelling
processes (2, 3). There, where
the skeleton is subjected to
increased stress, more bone
substance is built up, and
where the stress is low, the
bone is broken down. The bone
cells (osteoblasts and osteo-
clasts) are responsible for this
process, which normally work
in balance with each other. If
this balance is disturbed, it can

lead to a greater loss of bone
mass (Fig.1). When it comes to
the jaw, there are many causes
of pathological bone loss. In
addition to age-related causes,
there are causes that geneti-
cally determine the shape of
bones. The bone shape and
position is related to the oc-
clusion. Altered bone growth
leads to the discrepancy of
upper and lower jaw size.

The lower jaw, in particular, is
subject to changes depending
on the growth and position

of the upper jaw (Fig. 2). The
stress on the alveolar bone dur-
ing mastication is an essential
functional stimulus underlying
the maintenance of a healthy
bone and periodontium. Lack
of mechanical stress, including
tooth loss, is the main cause
of non-inflammatory resorption
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Fig. 3: Bone planning from DVT recording, drawing area marked from which bone will be milled out by a donor.
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processes. The loss of teeth
leads to atrophy of the alveolar
bone (4, B). This process is
most commonly observed after
the extraction of teeth. When
planning tooth movements,
teeth can only be moved by
the orthodontist if there is
enough jawbone, since, after
therapy has been completed,
too thin of a jawbone will not
provide sufficient support for

a tooth. In the case of strongly
protruded teeth with a low sup-
ply of bone, various problems
associated with the migration
of the teeth from the bone sub-
stance can occur during bone

increasingly important in den-
tistry and in orthodontics in par-
ticular; on the one hand, with
the growing number of elderly
patients who have already had
or currently have degenerative
processes, and on the other
hand, with patients whose
hereditary unfavourable hard
and/or soft tissue conditions
that make orthodontic treat-
ment difficult or even impos-
sible. Especially when it comes
to patients with horizontal and
vertical bone loss or patients
with complete dentoalveolar
collapse, tooth movements are
much more difficult to perform.
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loss. The actual alveolar bone
loss often begins unnoticed.

Regenerative Medicine
There is no doubt that regen-
erative medicine is becoming

region. Regenerative medicine
includes the repair and restora-
tion, as well as the biological
replacement, of the defective
or non-functioning tissues,
which have been lost due to
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Fig. 4: The virtual planning of the treatment in the computer. 3D visualisation
in the ClinCheck program (Invisalign) of the state and planned end result.
Achieve neutral dentition on both sides and upright positioning of the
incisors.
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Fig. 5: FRS with and without a bone substitute. A change in the lip position is visible.
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regressive changes, diseases
or congenital defects, or were
damaged (6). To stimulate the
body’s own regeneration and
repair processes, methods for
tissue or cell stimulation, for
example, using growth factors
or the integration of biologi-
cally or synthetically produced
replacement materials, are cur-
rently being used. These proce-
dures are also used in dentistry
(7). The aim of using substitute
materials is to achieve biologi-
cal integration and, at the same
time, the body’s own regenera-
tion of dysfunctional tissue.

The act of filling spaces with
bone substitute material
(augmentation) is a part of re-
constructive surgery and has
been central to implantology
for years (8). The augmentation
process is either done with
artificial substitute material,

or with human autologous or
donor bone; the patient’s own
processed teeth may also be
considered for these purposes.

Bone Planning

Orthodontic cases with ex-
tensive lesions of the alveolar
bone constitute a serious
therapeutic challenge. Prophy-
lactic bone augmentation prior
to orthodontic therapy must
be planned via the existing
bone. The teeth must be able
to move easily after inserting
the bone substitute into the
new “bone compartment.”
The concept of splint treat-
ment and regenerative bone
augmentation is based on very
accurate diagnostics. In addi-
tion to the basic orthodontic
evaluation, a DVT-Scan must be
made for each patient (Fig. 3).
This diagnostic is used by the
orthodontist and the surgeon
to plan bone requirements, as
well as a template for surgical
planning. Based on the DVT
examination, a virtual model of
the anterior lower jaw area is
made. Based on this model, a
design for a bone graft is cre-
ated. The bone graft is adapted
to the existing bone. Incorrect-
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Fig. 7: DVT is a condition. Due to strong protrusion of the teeth there is no bone at the
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ly adjusted bone replacement
can lead to inflammation and
irritation of the soft tissue. The
individual production of the 3D
bone replacement takes place
in the CAD-CAM procedure.

Planning Orthodontic
Therapy

The actual planning of the
tooth movement is carried out
with the help of the electronic
setup using a computer pro-
gram, which can be visualised
as a ClinCheck (Fig. 4). During
the treatment planning phase,
the individual steps can be
discussed with the patient, as
well as with the surgeon. In
the framework of interdiscipli-
nary therapy planning, it is pos-
sible to specify a precise time
schedule for all participants. In
this case, a bone substitute can
also be planned and inserted
during an aligner therapy.

In the computer program, a
tooth movement from the
bone structure is not pos-
sible. You will be warned by
the program prior to a dental
exercise. However, by request
of the program administrator, it
is possible to extend the tooth
movement, and therefore, to
plan the therapy.

Surgical recall can also be done
in parallel with the orthodontic
treatment. In addition to the
tooth position and placement
of the bone replacement, the
effect of the surgical procedure
on the patient'’s facial profile is
also discussed. The facial pro-
file prior to therapy is often not
optimal - even from an aesthet-
ic point of view. The position of
the chin is dependent on the
positions of the teeth and the
jaw to one another. Accord-
ingly, the chin is too dominant
at the front. A surgical pro-
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Bone fragment is inserted and the surgery is terminated. For the implementation of the procedure, a local anesthesia is enough.

In the papillae areas, a full flap preparation is completed, followed by an at- Fastening with pin in the lower jaw bone.

tachment of bone fragments. . Ll B a0 plas Tl il
bl S laak it e srie ALalS Ly wlae] a3 dpaplall 3l 5

Replenish the area with bone replacement. Suture close at end of surgery.
ApabiallLale YL A8kialle o Sule] Aalyall el aie dbLually Slad

Fig. 8: Post-operatively, the stabilisation of the wound area must be ensured (gum bandage, no mechanical cleaning until the suture is removed).
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cedure influences the overall o
facial aesthetics and profile. . . R
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This is due to the treatment of 4 TM . u
the harmonisation of the facial i Ol o g dall e g 50l
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Selection of the appropriate
patients for this therapy must
be done very carefully.

A 25-year-old patient with
Class-Il dentition in the Univer-
sity Clinic. Following extensive
orthodontic diagnostics, the
following diagnoses could

be made: in the upper-jaw, a
retrusion of the central incisors
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incisors. The lack of space in Ll seally s dlia OIS
the upper jaw amounted to a po 3 s olais g_s-‘:“‘“"l
decrease of -4.8 mm. Tooth pblsall Al t:”:u (FPPUPR

26 was missing with complete
gap closure. In the lower jaw,
there was a lack of space of
about 3 mm - associated with
retrusion of the incisors. The
bite position was neutral on the
right side in the 1st molar area,
distal on the left, with a deep
bite (Fig. 6).

The OPG showed a conserva-
tively treated dentition. To
better determine the bone
supply, a DVT recording was
performed. From this, strong
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Fig. 9: Intra-oral situation after insertion of bone graft and removal of suture material. Undisturbed wound healing process. Aligner splint treatment has

started. s
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alveolar bone atrophy could be
determined (Fig. 7).

The orthodontic treatment

was discussed after a detailed
medical history, in consultation
with the patient. The treatment
of choice was that of Invisalign
splints and bone augmentation.
To implement the treatment,
attachments were also planned
and glued on the teeth for an-
choring. During the treatment,
the setting of a Class-| denti-
tion was done on both sides.

In addition, the dental arches in
the upper and lower jaw were
formed harmoniously by protru-
sion of the incisors during the
course of therapy. In the upper
and lower jaw, the crowded
space could be resolved by
means of ASR. A pronounced
Spee Curve was leveled out by
intrusion of the lower anterior
teeth and extrusion of the
teeth in the posterior region.

In the case of splint 12 of 31,
the bones were developed.
During the surgical process,
the 3D allograft is inserted,
properly positioned and sta-
bilized using resorbable pins.
These measures contribute to
the fact that the bone and soft
tissue build-up after the tooth
movement remains the same.
Due to the fully individualized
bone, the technical problem
of space inaccuracy is elimi-
nated and a tooth movement
can be better planned. If the
bone augmentation material is
incorrectly selected, the tooth
movement in such a built-up
region poses a problem. Bone
attachment to the desired
position also uses the latest
technology. At the end of
surgery, the use of an artificial
membrane and suturing of the
gums is necessary. The tooth

German
Medical
Journal

al, Jl
gl
s 3L

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

movement takes place imme-
diately after the bone has been
built-up, or after a short healing
period (Fig. 8).

This surgical procedure pro-
tects the local jaw bone, and
valuable bone areas are not
lost. The minimally invasive
procedure with bone preserva-
tion is used for very narrow
alveolar ridges (Fig. 9).
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Advantages of the

Use of

Autologous Bone
Substitute Materials
at Major Sinus Lift
Operations

Keywords: Sinus lift operation,
direct sinus lift, perforation,
prognosis, graft material

Abstract

Background and Aims

This study focuses on augmen-
tation materials for maxillary
sinus augmentations and
investigates the advantages of
autologous liac crest spongiosa
in combination with xenog-
enous BioOss (manufacturer:
Geistlich) in comparison to a
use of pure xenogenous mate-
rial.

Patients and Methods

A total of 148 patients with 241
augmented sinuses and 666
inserted implants were ana-
lyzed retrospectively. All sinus
membranes were covered with
a BioMend® Extend (manufac-
turer: Zimmer) membrane and
augmented with autologous
iliac crest spongiosa combined
with xenogenous BioOss®
(manufacturer: Geistlich) or
only with BioOss®. Postopera-
tive complications and implant
survival were analyzed. The

influences of smoking and
perforation of the Schneiderian
membrane have also been
investigated.

Results

At unperforated sinuses, the
use of autologous bone im-
proved the results from 95.0%
(p<0.001) for pure BioOss®

t0 95.8% (p<0.001) success
rate for BioOss® in combina-
tion with autologous bone and
from 7.4% (p<0.001) implant
loss rate to 3.8% (p<0.001).
Perforated sinuses augmented
with BioOss® and autologous
bone reached 89.4% (p<0.001)
success rate and 5.4%
(p<0.001) implant loss rate,
while pure BioOss® reached
91.7% (p<0.001) success rate
and 8.7% (p<0.001) implant
loss rate.

Conclusions

The use of autologous bone
graft material improved the
success rates of the sinus lifts
and survival of the inserted
implants compared to the use

of pure xenogenous BioOss®.
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Fig. 1: Intraoperative harvested bone is crushed for the augmentation of the maxillary sinus.
(S a5 aolaniin Tolaal Uil o g all aliall G ya a3y 1) JSI

Introduction

In the modern dental and max-
illofacial surgery a multitude of
different bone substitute ma-
terials exists [1, 2]. Apart from
modern synthetic materials,
autologous and xenogenous
materials are still the most
common bone substitute mate-
rials. Nowadays combinations
of autologous and allogenic or
xenogenous substitute materi-
als are still the most common
materials, and displace the syn-
thetic materials increasingly [3].
Autologous and xenogenous
materials have been tested for
many years and have reliable
prognoses. While dentists can
only take autologous mate-

rial from intraoral donor sites,
maxillofacial surgeons are able
to harvest bone from the iliac
crest for greater augmenta-
tions using autologous bone
substitutes.

One important advantage of
autologous bone substitute
materials is the possibility to
take cortical and/or cancellous
bone in dependence on the
respective application area.

If needed, cortical bone can

be crushed for augmentation
(picture 1) and so offers many
possibilities. Furthermore,
autologous bone includes bone
cells with the ability to osteo-
genesis and osteoinduction
beneath the single osteocon-
ductive effects that also exist
for xenogenous materials. In
addition to all the benefits of
autologous transplants, such as
the ability for osteogenesis and
the avoidance of foreign body
reactions, additional complica-
tion risks and increased efforts
are caused by the additional
surgical intervention. This also
leads to a large discomfort,
since the additional engage-
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Fig. 2: Autologous bone is mixed with xenogenous BioOss®.

ment creates wounds and
scars. Against this background,
the need for such additional
procedure must be particularly
considered and the patient
should be informed about the
possibilities and advantages of
individual methods in detail.
The low effort and the limit-
less, inexpensive availability
on the other hand are clear
advantages of xenogenic bone
substitute materials. Notwith-
standing xenogenous materials
merely act as a placeholder
that allows an ingrowth of
bone. Despite modern control
mechanisms, disease transmis-
sions are still conceivable, al-
though they are not described
in the current literature.

For reliable clinical results an

accurate assessment is neces-
sary to develop appropriate
surgical concepts, in order to
develop a concept that meets
the needs of patients. In this
context our study tries to eval-
uate how advantageous the ad-
ditional use of autologous bone
really is for augmentations of
the maxillary sinus.

Patients and Methods

This investigation investigates
a total of 148 consecutively
operated patients, who under-
went direct sinus lift opera-
tion. Of the 148 patients 78
were females (52.7%) and 70
males (47.3%). The youngest
patient was - at the moment
of the operation - 20 years
old, the oldest was 86 years

s 3Ll
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old (average age 56.5 years,
median 58.5). The altogether
241 performed direct sinus lift
operations consist of 153 with
immediate implantation, and 88
with delayed implantations.
The patients were operated by
one surgeon in the Department
of Oral and Maxillofacial Sur-
gery of the Heinrich Heine Uni-
versity Duesseldorf between
2003 and 2013 under uniform
conditions and operation pro-
cedures: All investigated sinus
lifts were performed through

a lateral access window. The
Schneiderian membrane was
covered with a resorbable Bio-
Mend® Extend (manufacturer:
Zimmer) collagen membrane.
In case of a detected perfora-
tion it was covered directly.
Also unperforated membranes
were covered to protect the
Schneiderian membrane from
damages caused by the bone
substitute material. At a total of
14 perforations fibrin glue was
used to fix the membranes ad-
ditionally and to ensure a good
coverage.

As graft material two differ-
ent options were used: Pure
xenogenous BioOss® (manu-
facturer: Geistlich) or a combi-
nation of autologous material
and BioOss® (picture 2). The
autologous bone was usually
harvested intraoperatively by
using an Astra Bonetrap® or
with an additional operation
procedure as iliac crest spon-
giosa. Also the access window
was covered with collagen
membranes: whether rests

of the previously used Bio-
Mend® or with an Bio-Gide®
(manufacturer: Geistlich). The
differences between these
two membranes at the access
window had not been investi-
gated. The different resorption

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

times of both membranes are
more important when used as
coverage of the Schneiderian
membrane. Also no differentia-
tion was made between the
different types of implants:
Camlog®, Dentsply Sirona®
(types: Ankylos®, XiVE®,
ASTRA TECHTM), Nobel Bio-
care® (types: Active, Replace
Straight, Replace Tapered,
Replace Select Straight,
Speedy), Straumann® (types:
Standard Plus, SLActive) and
Z-Systems® (type: Z3-411) zir-
conia implants were used. This
differentiation could be subject
for further studies.

The collected data was split-
ted into sinuses augmented
with pure xenogenous mate-
rial and those augmented with
a combination of autologous
and xenogenous material and
processed in accordance to
different risk factors. Three
stages of differentiation exist.
At first all data is splitted into
the two groups of perforated
and unperforated sinuses. On
the second stage a differentia-
tion is made between the two
augmentation materials. The
third stage divides both groups
into smokers and non-smokers.
This last stage did not fit the
criteria for sufficient results
because single groups get too
small with less than 10 cases,
as described in the discus-
sion below. The influence of
smoking on sinus lifts was also
investigated in our previous
study mentioned above.

All data was first processed

in Microsoft® Excel® 2011
(Version 14.4.8) charts and the
calculations of significances
for the goal criteria were made
with IBM® SPSS® Statistics
software (Version 22). The
significances between single
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groups were determined by
using Student’s t-test and are
shown in brackets for all re-
sults visible in chart 1 to 4.

Results

The results of our analysis are
shown in tables 1 to 4 below.
The first two tables show the
patient distribution and total
number of patients, the num-
ber of performed major sinus
lift operations and inserted
implants as well as gender dis-
tribution, average ages and im-
plant insertion modes. The total
data is shown in the grey field
in the first line of the tables for
both tables with unperforated
(table 1) and perforated (table
2) Schneiderian membranes
and is used as reference. As
mentioned above, the differen-
tiation between smokers and
non-smokers did not achieve
reliable results because on the
last stage a minimum of 10
patients sinus lift operations
was undercut. The excluded
groups are shown in grey with
deficient data marked in red.
The direct comparison of the
investigated bone graft materi-
als showed a superiority of an
additional use of autologous
graft for perforated as well

as for unperforated sinuses
especially for the implant sur-
vival. At unperforated sinuses
the use of pure xenogenous
materials led to a survival

rate of 95.0% (p<0.001) and
an implant loss rate of 7.4%
(p<0.001) compared to a suc-
cess rate of 95.8% (p<0.001)
and implant loss rate of 3.8%
(p<0.001) for a combination of
autologous and xenogenous
materials. Similar results were
found for perforated sinuses
with implant loss rates of 8.7%
(p<0.001) for pure xenog-

enous and 5.4% (p<0.001) for
autologous and xenogenous
material in combination. Con-
trary results were found in the
investigation of the success
rates at perforated sinuses.
Here pure xenogenous materi-
als showed better results with
91.7% (p<0.001) in comparison
with additional autologous ma-
terial with 89.4% (p<0.001).
Furthermore, the negative
influence of smoking could be
shown for some of the inves-
tigated groups while in some
cases the small remaining dif-
ferentiation groups of smokers
and non-smokers failed to yield
significiant results. The low-
est implant loss rate of 1.9%
(p<0.001) was found for un-
perforated sinuses augmented
with autologous and xenog-
enous material at nonsmok-
ers. The success rate for the
augmented sinuses was here
also the highest compared to
all other groups - exclusive

all non-significant results or
too small case numbers - and
amounted to 96.4% (p<0.001).
Because many groups of the
final stage failed to get sig-
nificant results, a concrete
investigation of the influence of
smoking was not possible.

Discussion

Differences between Graft
Materials

Our analysis scheme subdi-
vides the groups of perforated
and unperforated sinuses in
those which were augmented
with a combination of autolo-
gous bone from the iliac crest
and xenogenous BioOss® and
those which were augmented
with pure BioOss®. While the
success rates for the sinus
augmentation are increased
only minimal in the group
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number of patients average age - performed “inserted
groups and subgroups gender distribution (median) sinus lifts implants

total (reference) 148 patients 56.5 years 241 sinuses 666
78 female (52.7%) (median 58.5) 153 i.i.p.
70 male (47.3%) 88 d.i.p.

no perforation 128 patients 56.7 years 182 sinuses 514
70 female (54.7%) (median 59) 120 i.i.p.
58 male (45.3%) 66 d.i.p.

auto- and xenogenous material 93 patients 55.7 years 142 sinuses 420
51 female (54.8%) (median 57.5) 85 i.i.p.
42 male (45.2%) 57 d.i.p.

smokers 23 patients 47.3 years 32 sinuses 103
12 female (52.2%) (median 52) 22i.i.p.
11 male (47.8%) 10 d.i.p.

non-smokers 70 patients 56.5 years 110 sinuses 317
39 female (55.7%) (median 61) 63 i.i.p.
31 male (44.3%) 47 d.i.p.

pure xenogenous material 35 patients 54.4 years 40 sinuses 94
19 female (54.3%) (median 59) 35 i.i.p.
11 male (45.7%) 5d.i.p.

smokers 8 patients 40.5 years 10 sinuses 23
3 female (37.5%) (median 57) 7i.i.p.
5 male (62.5%) 3d.i.p.

non-smokers 27 patients 54.0 years 30 sinuses 71
16 female (59.3%) (median 62.5) 28 i.i.p.
11 male (40.7%) 2d.i.p.

Table 1: This table shows the patient-related data for all sinus augmentations without perforation of the Schneiderian membrane.
The total data is shown in the grey line on the upper section of the table. The two lower lines are also marked in grey because of
the smokers group marked in red that yield a group of less than 10 patients.
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where autologous bone was
used, the implant loss rates
decreased clearly (see table 3
and 4).

Autologous bone is a material
that is often used and which
was investigated by many
authors. It is used for many
years in orthopedic as well as
in dental surgery and is one

of the first graft materials that
had been used. The advantage
of autologous bone is that it

is not only osteoconductive,
but also osteoinductive and
osteogenetic. In contrast to
xenogenous or synthetic ma-
terials, it is not only a scaffold
for bone ingrowth. Autologous
bone contains osteoblasts that
improve bone formation. This
is thought to lead to a better

bone healing and better results
in bone augmentation as with
any other material. Xenog-
enous material does not have
these properties, but also has
many advantages. The use

of xenogenous materials is
much easier, because it is of
unlimited availability and does
not need the additional surgical
process of bone harvesting.
Furthermore it is an ideal fill-
ing material that is not as fast
resorbable as autologous bone.
Nevertheless, bone harvesting
for a dentist is only possible
from intraoral sites and thus
limited. Bone harvesting from
the iliac crest, like in many pa-
tients in our study, is reserved
for maxillofacial surgeons.
Although many alternatives
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number of patients average age performed inserted
groups and subgroups gender distribution (median) sinus lifts implants

total (reference) 148 patients 56.5 years 241 sinuses 666
78 female (52.7%) (median 58.5) 153 i.i.p.
70 male (47.3%) 88 d.i.p.

perforation 48 patients 52.9 years 59 sinuses 152
22 female (45.8%) (median 57) 33 i.i.p.
26 male (54.2%) 26 d.i.p.

auto- and xenogenous material 38 patients 51.5 years 47 sinuses 129
19 female (50.0%) (median 63) 23 i.i.p.
19 male (50.0%) 24 d.i.p.

smokers 17 patients 46.6 years 22 sinuses 57
10 female (58.8%) (median 52) 8 i.i.p.
7 male (41.2%) 14 d.i.p.

non-smokers 21 patients 49.1 years 25 sinuses 72
9 female (42.9%) (median 58) 15 i.i.p.
12 male (57.1%) 10 d.i.p.

pure xenogenous material 10 patients 449 years 12 sinuses 23
3 female (30.0%) (median 64.5) 10 i.i.p.
7 male (70.0%) 2 d.i.p.

smokers 2 patients 40.5 years 3 sinuses 7
none (median 57) 1i.i.p.
2 male (100.0%) 2 d.i.p.

non-smokers 8 patients 45.0 years 9 sinuses 16
3 female (37.5%) (median 65) 9i.i.p.
5 male (62.5%) 0 d.i.p.

Table 2: This table shows the patient-related data for perforated Schneiderian membranes. Like in table 1 the reference group is
shown in grey in the first line. All groups with too small sample sizes are shown in the grey lines with results marked in red.
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exist, autologous bone is still a
safe and reliable augmentation
material for sinus augmenta-
tion, like Wilkert-Walter et

al. described in 2002 [18]. In
contrast to this study, Nkenke
and Stelzle reviewed 21
articles about graft materials

in 2009 and described autolo-
gous bone not to have improv-
ing influences [19]. In 2007
Aghaloo and Moy also tried to
find significant superiorities

in the different augmentation
materials for implant-based
osteoplasty [20]. They did not
find reliable advantages for
any material and described
the augmentation process as
mainly technique-sensitive. The
study of Ghanaati et al. also
investigated the success rates
of BioOss® for bone regen-

eration in the sinus cavity in
oral cancer patients [21]. They
found sufficient success rates
for BioOss® as well as for syn-
thetic Artoss Nano Bone® ma-
terial, while BioOss® showed
minimal superior results. Al
Nawas and Schiegnitz pub-
lished an metaanalysis in 2014
that investigated the difference
between autogenous bone and
bone substitute materials [22].
In their opinion, there is no dif-
ference between both materi-
als although influence factors
could not be evaluated. A study
of Lutz et al. from 2015 also
investigated BioOss® and
autogenous bone as augmen-
tation materials for altogether
168 inserted implants over a

5 years period [23]. They also
described both materials as
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groups and subgroups

success rates

implant loss rates

perforation occurrence

total (reference)

no perforation

smokers

non-smokers

smokers

non-smokers

auto- and xenogenous material

pure xenogenous material

94.2% (p<0.001)
227 of 241 augmented

sinuses

95.6% (p<0.001)
227 of 241 augmented

sinuses

sinuses

93.8% (p<0.001)
30 of 32 augmented sinuses

96.4% (p<0.001)
106 of 110 augmented

sinuses

100.0% (p=0.001)
10 of 10 augmented sinuses

93.3% (p<0.001)
28 of 30 augmented sinuses

95.8% (p<0.001)
136 of 142 augmented

95.0% (p<0.001)
38 of 40 augmented sinuses

4.8% (p<0.001)
32 losses at 66
inserted implants

4.5% (p<0.001)
23 losses at 514
inserted implants

3.8% (p<0.001)
16 losses at 420
inserted implants

9.7% (p<0.001)
10 losses at 103
inserted implants

1.9% (p<0.001)
6 losses at 317
inserted implants

7.4 % (p<0.001)
7 losses at 94
inserted implants

8.7% (p=0.016)
2 losses at 23
inserted implants

7.0% (p<0.001)
5 losses at 71
inserted implants

24.5% (p<0.001)
59 perforations at 241
augmented sinuses

Table 3: This table shows the results of our investigation for all unperforated sinus membranes and is conform to the patient groups
of table 1. The upper line shows the reference group like in all other tables. Success and implant loss rates are shown for all stages
with significances in brackets. The results that failed the significance level are written in red and excluded stages marked in grey.
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equivalent options. A clear and
reliable answer to the question,
which material is the best, is
hard to find, because many fac-
tors influence the success of
augmentation and implantation
procedures. The results of our
study show a small but notice-
able advantage of autologous
bone graft. Especially the im-
plant survival can be improved
by adding autologous bone.
The study of Hatano et al. also
investigated a great number of
patients that were treated with
a combination of autologous
and xenogenous bone [24].
They had no comparison to
other materials, but achieved

a comparable implant survival
rate to our study with 94.2%.
Summarizing all results and
present literature, a small

superiority of autologous bone
seems to exist. Anyhow, also
the augmented sinuses with
pure BioOss® had sufficient
success rates, so that no gen-
eral recommendation can be
defined. At least it should not
be unmentioned that in our pa-
tients, only small cavities were
treated with pure BioOss®. All
larger cavities were additionally
filled with autologous bone.
This may also influences the
results and may decreases
the differences between both
materials. The current litera-
ture has no consensus about
advantages of the different
augmentation materials. If

the possibilities are given to
perform an augmentation with
autologous bone and without
too high technical effort, this
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groups and subgroups

success rates

implant loss rates

perforation occurrence

total (reference)

perforation

auto- and xenogenous material

smokers

non-smokers

pure xenogenous material

smokers

non-smokers

94.2% (p<0.001)
227 of 241 augmented
sinuses

89.8% (p<0.001)
53 of 59 augmented sinuses

89.4% (p<0.001)
42 of 47 augmented sinuses

86.4% (p<0.001)
19 of 22 augmented sinuses

92.0% (p<0.001)
23 of 25 augmented sinuses

91.7% (p<0.001)
11 of 12 augmented sinuses

100.0% (p=0.205)
3 of 3 augmented sinuses

88.9% (p<0.001)
8 of 9 augmented sinuses

4.8% (p<0.001)
32 losses at 66
inserted implants

5.9% (p<0.001)
9 losses at 152
inserted implants

5.4% (p<0.001)
7 losses at 129
inserted implants

5.3% (p<0.001)
3 losses at 57
inserted implants

5.6% (p<0.001)
4 losses at 72
inserted implants

8.7 % (p<0.001)
2 losses at 23
inserted implants

0.0% (p=0.090)

0 losses at 7 inserted

implants

12.5% (p<0.001)
2 losses at 16

24.5% (p<0.001)
59 perforations at 241
augmented sinuses

inserted implants

Table 4: Analogous to table 3 it shows all results for the perforated sinuses. The first line is taken as reference for easier compari-
son. Excluded results are written in red and marked in grey.
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possibility should be used to
get optimum results. It seems
that a combination of autolo-
gous and xenogenous material
combines two advantages.
Xenogenous materials are
more resistant against resorp-
tion and so have a supporting
effect to the autologous mate-
rial that would be superior in
bone formation. The additional
costs and expenses need to be
weight up against the clinical
improvements. This also can
be an important point of patient
consultation.

The Influence of Smoking
Like mentioned above, our
results failed to yield sufficient
and significant results that
clearly show the influences

of smoking on the prognosis

of sinus lifts. This is mainly
caused by the small sample
sizes of the final differentiation
groups where smokers and
non-smokers are listed sepa-
rately. Notwithstanding the
results show that the lowest
implant loss rates can be found
for those patients who are non-
smokers, where no perforation
of the Schneiderian membrane
occurred and autologous bone
was used additionally (1,9%
implant loss rate p<0.001).

Conclusion

Especially for the implant sur-
vival, but also for the success
of the sinus augmentation, a
difference between autologous
and xenogenous material was
detected. The groups where a
combination of autologous and
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xenogenous bone was used
showed higher success rates
for the sinus augmentation and
lower implant loss rates (table
3 and 4). The use of pure xen-
ogenous graft material should
be considered when the bone
harvesting is not possible, too
expensive and uneconomic.
For perfect results, the use of
autologous material in combi-
nation with xenogenous mate-
rial should be preferred.
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Heidelberg University Hospital

One of Europe’s leading medical centers. World-renowned experts provide
comprehensive care in all medical specialties.

Department of Ophthalmology, Klinikum rechts der
Isar, TUM

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

Department of Orthopaedic Sports Medicine,
Klinikum rechts der Isar

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

Department Dermatology and Allergy TUM

Department of Dermatology and Allergy Biederstein,
Technical University Munich

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

Treatment of multimodal and brain tumours, vascular
malformations, paediatric, spine, neurosurgery.
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Medical Fair Asia 29.08. - 31.08.2018
12th International Exhibition
Marina Bay Sands, Singapore

MEDICAL FAIR ASIA is well positioned to be the No.1 procurement stage for industry profes-
sionals to experience new and innovative technologies, solutions, products, and services.

At the 2018 edition, new disruptive digital healthcare solutions such as remote and wireless
healthcare, IT platforms, wearable devices, smarter medicine and healthcare analytics are also
expected to be showcased by participating exhibitors. Focused on equipment and supplies for
the hospital, diagnostic, pharmaceutical, medical and rehabilitation sectors, the event contin-
ues to raise the overall capabilities and spur the growth of the region’s medical and healthcare
sectors to meet the changing demands in both the public and private sectors, driving the next
wave of healthcare modernisation.

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

Medical Manufacturing Asia 29.08. - 31.08.2018

Marina Bay Sands, Singapore
State-of-the-Art Technologies and Solutions for Medical Technology

For more information please visit: www.medmanufacturing-asia.com

Oman Health Exhibition & Conference 24.09. - 26.09.2018

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

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

For more information please visit: www.omanhealthexpo.com

UzMedExpo 2018 26.09. - 28.09.2018
XI INTERNATIONAL HEALTHCARE EXHIBITION

Uzexpocentre, Tashkent, Uzbekistan

For more information please visit: ieg.uz/ru/exhibitions/uzmedexpo

3rd International Conference on 24.10. - 25.10.2018
Physicians and Surgeons
Toronto, Canada

For more information please visit: physician-surgeons.cmesociety.com/
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BIHE 01.11.-03.11.2018
24th Azerbaijan International
Healthcare Exhibition

BIHE, the largest healthcare event in the Caucasus and the only specialised exhibition in
Azerbaijan, is a wonderful opportunity to present your medical products and services to the
region, find new potential partners and strengthen existing connections, expand and enter
new emerging market. BIHE proved to be a launch pad into the Azerbaijan market for many
companies. The exhibition includes a number of additional events, including conferences and
workshops.

For more information please visit: www.bihe.az

SAUD' MEDLAB The Saudi International Medlab Expo 19.11.-21.11.2018
eXpo

T sl Rivadh International Convention and Exhibition Center

For more information please visit: www.saudimedlabexpo.com

SAUDI¢z=ese=l Saudi International Pharma Expo 19.11.-21.11.2018

INTERNATIOMNAL
PHARMA EXPO Riyadh International Convention and Exhibition Center

For more information please visit: www.saudipharmaexpo.com

{:] IMF International Medical Forum 17.04. - 19.04.2019
. MF Medicine Innovations

International Exhibition
Kyiv, Ukraine

For more information please visit: medforum.in.ua

KIHE 15.05. - 17.05.2019
25th International Healthcare Exhibition
Atakent Exhibition Centre, Almaty, Kazakhstan

For more information please visit: www.kihe.kz

Iran Health June 2019
! International Exhibition
iran health Tcheran, Iran

For more information please visit: en.iranhealthexhibition.org
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