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ESSENTIALLY BETTER

The mobile bedside cabinet

The new narrow bedside cabinet Quado by Stiegelmeyer is a real compact miracle.
With its practical functions, it is particularly suitable for the everyday routines in hospitals.

« Two open compartments and a pull-out drawer on both sides
provide ample storage space.

« With its neutral color scheme, the Quado adapts to the room
| design and every hospital bed.

« If the overbed table is not used, it can be folded down in a
simple and damped way.

» The Quado can be transported together with Stiegelmeyer beds
by attaching it to the head or footboard.
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Editor's Note

Dear Reader,

The German Medical Journal
has been the voice of German
medicine throughout the globe
for 12 years.

For 12 years now, we have
published in the German Medi-
cal Journal highly interesting
and often highly topical special-
ist articles from all fields of
medicine, predominantly from
German university hospitals.

However, our readers come
from a wide range of different
countries: in 2017, from 117
countries around the world.
The Internet knows no limits.

We anticipated this at a very
early stage. As early as after
the fourth issue, we turned the
German Medical Journal, which
had originally been planned as
a printed publication, into an
online journal. Back then, we
were one of the first online
medical magazine in the world
and the very first from Ger-
many. And, what is more: All of
a sudden, the Internet allowed
us to reach plenty of readers
from all over the world who
would otherwise have never
heard of our journal, or perhaps
only much later, giving them
access to the German Medical
Journal and, consequently, to
German medicine.

The development that followed
was tremendous: The German
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Medical Journal’s readership
went through the roof and has
grown steadily to this day.

This shows us two things,
among others: Firstly, there

is a huge demand for know-
ledge and education worldwide
as the basic prerequisite for
progress and a better life. And
secondly: In the field of medi-
cine, this interest is focussed
specifically on German medi-
cine, which is perceived as
high-end medicine across the
globe. This involves opportuni-
ties, but also a great responsi-
bility.

This applies to both medicine
and us as a publishing house.
We are independent and this
is very important to us. There-
fore, we welcome any feed-
back, suggestion and support.
If you appreciate our work,
click on the donation button on
our website. We are grateful
for your support. If you would
like to share your feedback
with us, use the contact form
on our website.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director
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Mareike Spindler
Dr. Johanna Kirchberg, MD
Prof. Dr. Jiirgen Weitz, MD

Introduction

In the last few years, robotic
surgery has left the niche for
visceral surgery on the way to
widespread use.

The most frequently used

compared to conventional
laparoscopy. The surgeon

can sit relatively comfortably
and non-sterile on the robotic
console, while his or her head
and hands are supported by
the console.
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developed by the military

in the late 1980s to provide
immediate surgical interven-
tions remotely (1) during war
scenarios.

The use of the surgical ro-
bot has grown exponentially
recently (2,3) and patients
increasingly show interest and
demand in robotic surgery
worldwide (4).

Potential advantages of the
surgical robot are, above all,
the three-dimensional view, the
multi-degrees of freedom of
the instruments and the elimi-
nation of the natural tremor. All
these factors are intended to
simplify in particular the finest
intracorporeal dissection, as
well as stitching and knotting.

A further advantage of the
surgical robot is the improved
ergonomics for the surgeon

remain as a major point of criti-
cism besides the still lacking
proof of superiority of robotic
surgical methods compared

to conventional laparoscopy in
most areas of visceral surgery
with little randomized trials.

A certain discrepancy bet-
ween the enthusiasm and the
insufficient level of evidence
worldwide has hence been
documented ().

This article aims to provide an
overview of the use of robotic
surgery in oncological visceral
surgery at our institution with
potential advantages and
disadvantages besides present-
ing current evidence for the
individual organ.

Keywords: robot-assisted
surgery, oncological visceral
surgery
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Fig. 1: Central preparation of the superior mesenteric vein during right

colectomy

Colorectal Robotic Surgery

Colorectal surgery has been
documented as one of the
main areas of application of the
surgical robot in Germany (3).
The possible additional poten-
tial of the surgical robot when
working in confined spaces, es-
pecially in the male pelvis, is to
protect sensitive nerve struc-

tures. In accordance, Kim et
al. showed significantly better
sexual function at 12 months
after robotic rectal resection
in their RCT when compared
to laparoscopically operated
patients (6).

Some studies have shown a
lower conversion rate when
compared to laparoscopic rec-
tal resection (7,8), especially in
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male and obese subgroups (9).
This effect might be a possible
result of the improved over-
view when working in narrow
areas.

A recently published review by
Prete et al. analyzing exclu-
sively RCTs found moderate
evidence of similar oncologic
quality with lower conversion
rate but longer operation

time comparing robotic to
laparoscopic surgery (10). The
level of evidence of colorectal
robotic surgery is relatively
high compared to other tumor
entities, as there are several
RCTs (6,9,11) and at least one
review of RCTs (10).

Robotic-assisted colon carci-
noma resection can be carried
out safely as well. A recently
published meta-analysis by

be interpreted carefully as the
risk of a selection bias in the
robot groups is very high here.
To our knowledge high-quality
data are not available exclusive-
ly for robotic left colectomy.

Especially when operating
within defined areas in one or
two abdominal quadrants, a
completely robotic approach
with or without intracorporal
anastomosis can be performed
with manageable effort.

Rectal resection often neces-
sitates the mobilization of

the left flexure extending the
procedure regularly over two to
three quadrants including the
small pelvis. Therefore, sur-
gery often is carried out with
intraoperative redirection of the
robotic system. Meanwhile,
however, techniques have
been developed to avoid such
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besides a longer operation time
in the short-term outcome of
robotic-assisted right colec-
tomy compared to laparoscopic
surgery (12). Since this meta-
analysis contains only one RCT
(13), this optimistic data must

colorectal cancer surgery.

Gastric and Esophageal
Robotic Surgery

LLaparoscopic gastric cancer
surgery with oncologically ad-
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equate D2 lymphadenectomy
and reconstruction is highly
complex and needs adequate
experience (15). Therefore, the
robotic reconstruction by hand
sutured esophagojejunostomy
might be a potential advantage
over conventional laparoscopic
surgery (16). The proof of this
in high-quality RCTs is pending,
however.

Chen et al. published the most
recent meta-analysis (17),

the evaluated studies were
exclusively clinical observa-
tional studies. As described

in previous entities, surgery
time was significantly longer in
robotic gastrectomies, mean
blood loss was 24.38 ml lower,
time to oral intake was 0.23
days earlier. No differences

in hospitalization, morbidity,
mortality, harvested lymph
nodes or recurrence rate were
reported.

Oncologically, no differences
in OS, DFS and recurrence rate
were shown (18,19). Some
authors found lower morbid-
ity and complication rates in
robotic gastrectomy (20,21).
Esophageal resections in ma-
lignant diseases are associated

with high perioperative morbid-
ity. Especially pulmonary com-
plications after open abdomino-
thoracic esophageal resection
represent a great concern and
were shown to be significantly
reduced by minimally invasive
methods (22).

A problematic phase of the
operation is naturally the at-
tachment of the anastomosis,
which might technically be
simplified by the robot’s advan-
tages.

Currently, there are no RCTs
or meta-analysis comparing
robotic and minimally invasive
esophageal resection in malig-
nant disease.

After the robotic-assisted
esophagectomy had proved

its oncological effectiveness
(23), a RCT by Van der Sluis et
al. reproduced the morbidity
benefits of the robot-assisted
minimally invasive procedure
over the open technique with
comparable short- and long-
term oncological outcome (24).

In several retrospective stud-
ies similar results were found
between video- and robot-
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Fig. 2: Mediastinal dissection of the esophagus with lymphadenectomy at the

aorta

assisted minimally invasive
procedures in the short-term
outcomes regarding the
number of harvested lymph
nodes, length of hospital stay
or postoperative complications
(25,26).

In our institution, gastrec-
tomies without extensive
infiltration of the distal esopha-
gus and all abdominothoracic
esophageal resections in T1-T3
tumors are routinely performed
robotically. The abdominal part

of abdominothoracic esopha-
geal resections is performed
laparoscopically or robotically
and the thoracic part is per-
formed robotically if there are
no contraindications for mini-
mally invasive surgery.

The total robotic approach of-
fers massive potential benefits
for patients, in terms of quicker
mobilization, lesser pulmo-
nary complications and lesser
wound complications in our
experience.
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Robot Assisted Surgery

Fig. 3: Robotic Pancreaticojejunostomy

Pancreatic Robotic Surgery

Currently, there are no RCTs
comparing robotic to laparo-
scopic pancreatic resections.
Meta-analysis for robotic distal
pancreatectomies showed
higher rates of spleen pres-
ervation besides a lower rate
of conversion and a shorter
hospital stay with higher costs
when compared to laparoscop-
ic resection (27).

Other authors could not repro-
duce those results and found
equal outcomes between the
two techniques (28).

Due to the high complexity

of the procedure, no meta-
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analysis are currently available
for robotic pancreatoduodenec-
tomy, whereby safety and
feasibility were already demon-
strated (29,30).

To date, we routinely apply
the robot in distal pancreatec-
tomies and in highly selected
cases of pancreatoduodenec-
tomy.

In our experience, robotic distal
pancreatecomy is technically
feasible whereas the advan-
tages over laparoscopic distal
pancreatecomy are negligible.

The procedure of robotic
pancreatoduodenectomy is
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probably the most complex
robotic operation and the learn-
ing curve is flat. Compared to
laparoscopic pancreatoduo-
denectomy, the reconstructive
phase (panceraticojejunostomy,
hepaticojejunostomy) is facili-
tated by usage of the robot.

Robotic Liver Surgery

Data on robotic liver surgery
also is rare. Existing studies
include various tumor entities
and types of liver resection
techniques and are therefore of
limited significance.

Meta-analysis show higher
blood loss and longer operat-
ing times besides comparable
conversion rates, length of
hospital stay and morbidity in
robotic surgery when com-
pared to laparoscopic proce-
dures (31,32).

Currently, we give precedence
to laparoscopic liver surgery
over robotic liver surgery.

In our opinion, the usage of the
robot in liver surgery is limited
as there currently is no optimal
dissection device for parenchy-
mal dissection available.

Conclusion

Robotic surgery is feasible in
nearly all types of oncological
visceral operations and offers
comparable advantages to the
patient as minimally invasive
surgery.

The learning curve in complex
robotic procedures as pancre-
atic resections or abdomino-
thoracic esophageal resection
is flat.

We see relevant advantages
of the robotic approach in the
application of complex gastro-
intestinal or hepatobiliary anas-
tomoses over the minimally
invasive approach.

If these potential benefits
result in significant, quantifiable
advantages for each patient

is not sufficiently proven yet,
as RCTs are scarce. There is

a high need of international,
multicentric RCTs comparing
robotic to minimally invasive
procedures in oncological vis-
ceral surgery.
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Manage-

ment of Renal
Cell Carcinoma

Facts and Figures About
Renal Cell Carcinoma

Renal cell carcinoma or kidney
cancer accounts for 2-3% of all
cancers and its incidence has
increased worldwide over the
last 20 years. In 2013, kidney
cancer was diagnosed in ap-
proximately 350.000 people
worldwide making it one of the
ten most frequently occur-

ring cancers [1]. It represents
the most common malignant
tumor of the kidney and its
incidence peaks in patients
aged 60 to 70 witha 1.5to 1
male predominance [2]. While
arterial hypertension, obesity,
smoking, and having a first-
degree relative with renal cell
cancer are known risk factors
for developing kidney cancer,
the impact of specific carcino-
gens, stone disease, or viral
hepatitis is still not clear [3, 41.
Due to an improvement in
diagnostics with widely avail-
able ultrasound and com-
puted tomography most kidney
tumors are found incidentally
meaning that they have caused
no symptoms. This aspect
goes together with a detection
of smaller tumors in very early
stages leading to a benefit for
patients [5]. The SEER (Surveil-

lance, Epidemiology, and End
Results Program) database
states that the 5-year relative
survival rate for localized renal
cell cancer is around 90%.

The standard and recom-
mended treatment option for
renal masses at a localized
stage is surgery. Over the last
decades there has been a great
progress in technigues with
the implementation of robotic-
assisted surgery being the
latest trend in minimal-invasive
surgery.

Keywords: renal cell carci-
noma, partial nephrectomy,
radical nephrectomy, robotic-
assisted surgery, laparoscopic
nephrectomy, robotic-assisted
partial nephrectomy

Radical or Partial
Nephrectomy?

Historically open radical
nephrectomy has been the
standard therapy for all sizes
of tumors since first described
in the late 1960s [6]. Open
radical nephrectomy can be
performed by flank, midline,
or subcostal incision. With

the rise of minimal-invasive
surgery, laparoscopic radical
nephrectomy was investigated
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Fig. 1: CT scan showing a right-sided renal tumor (marked

red)

in several studies. While the
oncological outcomes have
shown comparable results the
laparoscopic approach dem-
onstrated significantly shorter
hospital stays, less postop-
erative pain, shorter recovery
time, and less blood loss during
the operation [7-10]. Complica-
tion rates for both procedures
are low [11]. Therefore, today
the laparoscopic nephrectomy
is the standard treatment for
tumors that are bigger than
7cm and cannot be treated by
a partial nephrectomy as long
the minimal-invasive approach
is reasonable concerning func-
tional, oncological and post-
operative outcomes.

Contrary to radical nephrec-
tomy in partial nephrectomy or
nephron-sparing surgery only

the tumor is excised to keep
as much normal kidney tissue
as possible. This might require
the temporary occlusion of the
vessels leading to the kidney
(ischemia). After the removal
of the tumor any open vessels
and the urine collecting system
is closed by sutures and the
kidney capsule is reconstruct-
ed. In the past this surgical
technique was reserved for
patients with only one function-
ing kidney due to anatomical
or functional reasons, bilateral
kidney tumors or a very high
risk of chronic kidney disease
if the whole kidney would

have been removed. With the
already mentioned detection of
kidney cancer in early stages
partial nephrectomy, nowadays
all guidelines recommend
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Fig. 2: Laparoscopic excision of kidney cancer

performing a partial nephrec-
tomy in all small renal masses
as several studies were able to
demonstrate an equal oncologi-
cal control (5-year disease-spe-
cific survival up to 96%) of the
tumor comparing partial with
radical nephrectomy [12-14].
Furthermore, the use of partial
nephrectomy seems to have

a long-term protective effect
for cardiovascular diseases like
arterial hypertension, cerebro-
vascular disease, and coronary
artery disease [15].

“Classic” Open Partial
Nephrectomy Versus Laparo-
scopic Partial Nephrectomy
Similar to radical nephrectomy,
partial nephrectomy can also
be performed either open or
laparoscopically. When per-
formed at centers with high
laparoscopic expertise the
results of both approaches are
comparable from an oncologi-
cal standpoint in progression-
free and overall survival. In
laparoscopic partial nephrec-

tomy the intraoperative blood
loss is less and major com-
plications seem to be equal.
Due to the challenging nature
of the laparoscopic technique
the operation and the ischemia
time is longer in laparoscopic
partial nephrectomy. On the
long run this does not seem to
affect the kidney function as
studies were able to show that
3.6 years after surgery there
was no significant decrease in
kidney function comparing both
techniques [16-20].

Robotic-assisted Partial
Nephrectomy

In 2000 the therapeutic ar-
mamentarium was enhanced
by the introduction of the Da
Vinci® Surgical System which
was used in the beginning

to perform robotic-assisted
laparoscopic prostatectomy for
prostate cancer and later also
utilized for robotic-assisted lap-
aroscopic partial nephrectomy
[21]. In robotic-assisted surgery
the surgeon sits at a console
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Fig. 3: Kidney after removal of kidney cancer

in the operating room and con-
trols the movements of robotic
arms to which the instruments
are attached by movements

of the hands. One arm of the
robot is equipped with a cam-
era system that sends pictures
from inside the patient’s body
to a monitor of the console.
The system enables 3-dimen-
sional vision as two parallel
cameras are used which are
able to magnify the images up
to 12 times [22]. Furthermore,
the instruments of the robot
can be bent and rotated more
than in conventional laparos-
copy which allows an approach
of kidney tumors from different
sides and angles [23, 24]. The
ergonomic position of the sur-
geon prevents fatigue and the
ability of the system to reduce
small unintended movements
stands for another positive as-
pect in terms of precision. The
benefits of the system seem to
lead to a steeper learning curve
of the surgeon compared to
conventional laparoscopy [25].

Whilst there is long-term data
for laparoscopic partial ne-
phrectomy regarding oncologi-
cal safety, the data for robotic-
assisted partial nephrectomy
compared with open partial
nephrectomy is still limited.
Nevertheless, the existing
data is promising and robotic-
assisted partial nephrectomy
should be considered a safe
and effective option in treating
localized renal cancer.

The mentionable down-side
of robotic-assisted surgery
remains the high costs of the
system, maintenance, dispos-
ables and surgeon training
compared to other treatment
options, most likely making it
only available at high-volume
centers.

Conclusion

Partial nephrectomy should be
offered to patients with small
renal tumors especially if pres-
ervation of as much as possible
kidney function is wanted or
needed. Open surgery remains
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Fig. 4: Da Vinci Xi surgical system

the gold standard especially in
larger or more difficult tumors
concerning location, depth,
proximity to hilar vessels and
the urine collecting system. For
the other cases partial nephrec-
tomy might be performed via
open, laparoscopic or robotic-
assisted laparoscopic ap-
proach. For these procedures
the safety and effectiveness
are given. The final decision
should be based on surgeon’s
experience and skills, and
patient’s characteristics and
comorbidities.
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Interventional Cardiology

Interventional cardiology has
seen many revolutions ever
since its beginning in the Grin-
zig days. Interventional thera-
pies are rapidly developing

and most recent studies focus
on transcatheter aortic valve
implantation (TAVI) in patients
at low operative risk, new
devices for transcatheter mitral
and tricuspid valve therapy, and
closure of the left atrial ap-
pendix (LAA) or the persistent
foramen ovale (PFO).
Concerning the treatment of
coronary artery disease, the
evaluation of coronary flow
limitation by coronary stenosis
as well as various intravascular
imaging modalities allow for
personalized and state-of-the-
art percutaneous coronary
intervention (PCI) - improving
outcomes in patients.

In this article, we would like

to focus on the two hot topics
in interventional cardiology:
TAVI of low risk patients, and
PCI supported by intravascular
physiology and imaging assess-
ment.

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Recent Developments
In Transcatheter

Aortic Valve Implanta-
tion and Percutaneous
Coronary Intervention

Treatment Options in Aortic
Valve Stenosis

Development in the Treat-
ment of Severe Aortic Valve
Stenosis

The first TAVI was performed
in 2002 in a patient with severe
aortic stenosis suffering from
cardiogenic shock, who had
been declined for SAVR (surgi-
cal aortic valve replacement)
due to a critical perioperative
state. During the following
years, TAVI became an op-
tion for inoperable patients
suffering from aortic valve
stenosis, and so thereafter an
alternative for patients at high
operative risk. TAVI procedures
nowadays outnumber SAVR in
clinical practice. Meanwhile,
TAVI has become the standard
therapy for patients over 75
years (Fig. 1).

In March 2019, two large rand-
omized controlled trials investi-
gated the efficacy of transfem-
oral TAVI (TF-TAVI) in patients

at low operative risk compared
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Fig. 1: Development of aortic valve replacement in clinical practice. Distribution of aortic valve replacement procedures in Germany between 2009 and
2015 (A). Aortic valve replacements in age groups in 2015 (B).
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to SAVR. In both studies, the
peri-operative estimated mor-
tality was 1.9% as reflected by
the STS score, and the mean
age was 74 years correspond-
ing to a low operative risk. The
Evolut low risk trial (1), using
the self-expanding transfemo-
ral Medtronic Evolut TAVI valve,
found non-inferiority of TF-TAVI
to SAVR after 24 months follow
up with regard to the combined
end point of death or disabling
stroke.

The PARTNER 3 trial (2)
achieved even more convinc-
ing results: patients treated
with the Edwards Sapien 3
valve suffered significantly
lower rates of death, stroke, or
rehospitalizations. Consequent-
ly, TE-TAVI with the balloon
expandable valve was superior
to SAVR with a hazard ratio

of 0.54 with respect to the
primary combined endpoint of
death, stroke, or rehospitaliza-
tion after 12 months of follow
up (Fig. 2).

This effect was consistent in
different subgroups. Remark-
ably, no significant differences
occurred in major vascular
complication and pacemaker
rates between TF-TAVI and
SAVR.

Decision-making in Clinical
Practice

Considering both randomized
trials, the risk score seems not
to be a criterion for the deci-
sion for either TAVI or SAVR
any longer, since even in a low
risk setting patients benefit
from TF-TAVI. Thus, TF-TAVI
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with severe symptomatic aortic
valve stenosis.

However, there may still be

an important role for SAVR in
specific settings.

First, both studies included
only patients whose arteries of
the lower extremities allowed
a transfemoral access route.
Since outcome from TAVI us-
ing alternative access routes
such as transapical is inferior
to TF-TAVI, TAVI should be
considered in low risk patients,
primarily, if transfemoral ac-
cess is feasible.

Second, the pathology of the
aortic valve stenosis differs in
younger patients. They suffer
more often from biscuspid or
unicuspid valves, which were
excluded from the Evolut low
risk and PARTNER 3 trial. Since
the long-term durability of TAVI
valves is not yet entirely clear,
younger patients, who might

be assigned to mechanical
prostheses, are still candidates
for a surgical approach. The
mean age of patients in the
PARTNER 3 trial was 73.3+5.8.
Accordingly, the threshold for
transfemoral TAVI is around the
mid-sixties.

Nevertheless, even in younger
patients TAVI may be con-
sidered since a degenerative
TAVR prosthesis can be treated
with a minimal invasive valve-
in-valve TAVI (1,2).

Minimalistic Approach in TF-
TAVI Procedures

Modern imaging techniques
shortened and improved plan-
ning of TAVI procedures. Given
a clear diagnosis of severe
aortic valve stenosis in tran-
sthoracic echocardiography,
the pre-procedural planning in-
cludes a coronary angiography
and a computed tomography
(CT). The CT scan is an essen-
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tial tool for sizing and selection
of the TAVI valve, and choos-
ing the access route. Using

3D reconstruction software,
exact diameters of the aortic
annulus, distance from the an-
nulus to the coronary ostium,
calcification patterns, and ob-
stacles within the access route
become obvious (Fig. 3).

The process of the interven-
tion itself also improved
during the last decade. Valves
were optimized and delivery
sheets downsized resulting

in a reduction of procedural
complications such as annular
rupture, aortic regurgitation,
pacemaker rate, stroke, or
major access site bleeding.
Moreover, TF-TAVI procedures
are more and more performed
in conscious sedation without
transesophageal echocardiog-
raphy, resulting in beneficial
effects on circulation, spon-
taneous breathing, and faster
re-orientation after the proce-
dure. Together with increasing
experience of the operators,
TAVI outcomes improved and
patients are discharged earlier
home (3). This process will
continue for the foreseeable
future.

PCl Supported by Intravascu-
lar Physiology and Imaging

Visual estimation of the degree
of a coronary stenosis has its
limitations, based on the indi-
vidual experience of the opera-
tor. Therefore, it is possible to
either miss relevant coronary
stenosis, or to treat a stenosis
that is not flow-limiting for the
patient. During the last years,
the concept of “coronary physi-
ology” has evolved rapidly.

It allows for quantification of
coronary blood flow over a cor-
onary stenosis, and therefore
personalized treatment in each
patient — supported by class |
indication of such flow reserve
measurements (called iFR or
FFR) in most recent European
guidelines. This is of special in-
terest in intermediate coronary
stenosis, when no evidence

of ischemia is available, or as
quality control after the place-
ment of coronary stents.

Furthermore, “intravascular
imaging” allows for control of
optimal stent apposition after
PCI, or helps to detect poten-
tial problems after PCI — such
as underexpansion of a stent
or edge dissection at the entry/
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Fig. 3: 3D reconstruction of a computed tomography for TAVI planning. A full cycle CT scan is made in order to reconstruct the aortic annulus within the
systolic phase and choose the TAVR valve size (A). Calcification patterns can be analyzed for valve selection (B) and the distance between the annulus and
the coronary ostium can be determined (C). The reconstruction of the lower extremity arteries allow the planning of the access site (D).
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iFR am Cursor: 0’84
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Fig. 4 A: Overlay of coronary angiography and iFR, showing a pathologic value and areas of flow-drop with yellow dots — allowing optimized preprocedural
planning of PCI. B: IVUS of the stented area synchronized with angiography, demonstrating the exact location of stent underexpansion
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exit of a stent, which would
result in target lesion failures or
even stent thrombosis. Tech-
nologies of intravascular imag-
ing include IVUS (intravascular
ultrasound) or OCT (optical
coherence tomography), and
imaging catheters are placed
via regular coronary wires.
Especially combination of phys-
iology and imaging improves
outcomes in patients, support-
ed by the impressive results of
the SYNTAX Il study, and will
therefore be the standard for
PCl in the future (4).

Flow Reserve Measurements
Currently, there are different
techniques of flow reserve
measurements available. This
includes fractional flow reserve
(FFR), which unmasks myocar-

dial ischemia after intravenous
application of adenosine.

A pressure wire in the coronary
vessel measures flow before
and after the stenosis, and
gives a ratio with well estab-
lished cut-off values for coro-
nary ischemia. Using such a
cutoff of <0,80 helps to identify
flow-limiting coronary stenosis
by FFR, indicates placement of
a stent, and subsequently re-
duces the combined endpoint
of death, myocardial infarc-
tion, or revascularization in the
FAME ll-study.

Stent implantation in coronary
lesions with an FFR>0,8 can
safely be deferred — most re-
cent data of the FAME lI-study
show excellent outcome in
such patients over five years
(5).
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However, application of adeno-
sine is not convenient for the
patient, since it results in short
but frightening shortness of
breath and chest pain. Resting
indices in flow measurements
are therefore an alternative,
since they do not need applica-
tion of adenosine. Instantane-
ous wave-free ratio measures
pressure before and after a
coronary stenosis during a cer-
tain period in the diastole, and
can also detect flow limiting
stenosis.

Large randomized studies such
as iFR-Swedeheart (6) and
DEFINE-FLAIR (7) have shown
equal diagnostic value of FFR
and iFR, with iFR using a cutoff
of <0,89 for the definition of

a relevant coronary stenosis.
These data finally resulted in a
Class |A-indication for FFR and
iFR in the evaluation of inter-
mediate coronary stenosis in
patients with stable angina (8).

Intracoronary Imaging

As already mentioned, tech-
nologies of intravascular imag-
ing include IVUS (intravascular
ultrasound) or OCT (optical
coherence tomography), and
imaging catheters are placed
via regular coronary wires. OCT
provides high resolution im-
ages of structures of the intima
and subintima, and helps to
detect coronary dissection

or evaluate the result after

PCI. It requires application of

a contrast agent bolus and is
limited to a certain distance in
the coronary vessel. IVUS has
a lower resolution, does not
require contrast agent applica-
tion, and can be applied in even
long segments of the coronary
vessels.

Intravascular imaging has a
Class lla-indication in most
recent European guidelines for
the optimization of stent im-
plantation in selected patients,
since it helps to detect under-
expansion, malapposition, or
edge dissections after PCl —
which are potentially devastat-
ing scenarios for a patient.

Synchronized Visualization
Most recent developments
allow a synchronized evalua-
tion of a coronary stenosis with
classic contrast-agent angiogra-
phy, iFR and IVUS. This allows
for flow measurements at
every location in the coronary
vessel with iFR, and helps to
detect points where coronary
flow drops - visualized by yel-
low dots in the overlay with
the coronary angiography in
Figure 4A. Using this approach,
locations where coronary

stent implantation can improve
coronary flow by calculation

of a virtual post PCI-iFR can

be identified, and individually
treated. After treatment, IVUS
can be performed as a quality
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control of PCI (Fig. 4B), help-
ing to detect underexpansion
or malapposition of coronary
stents. This is not only the
future, but already the cur-
rent practice in modern PCl,
individualized for each patient
and optimized for improving
outcomes.
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Cardiothoracic Surgery

Keywords: sternoclavicular
joint disease, infection, septic
arthritis, surgical management
algorithm

Objectives

The disease of the sternocla-
vicular joint (SCJ) refers to a
wide spectrum of pathogenetic
processes often encountered
in the clinical praxis. We assess
our results using a standard
surgical treatment algorithm
for different forms of medically
refractory disease of the SCJ.

Methods

In our institution we applied a
standard surgical approach in
12 consecutive patients be-
tween October 2012 and De-
cember 2018, who presented
with a painful SCJ or infection.
The approach consists of inci-
sion, drainage, joint resection,
vacuum therapy and uniportal
thoracoscopy, when indicated.

Conclusion

The treatment approach is a
stable algorithm that applies to
the most clinical scenarios in-
dependent of the etiology and
natural process of each form
of the SCJ disease. Further
studies and risk stratification
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Sternoclavicular
Joint Disease:

A Simplified
Surgical Algorithm

models are needed in order to
adopt the proposed algorithm
as a treatment consensus for
all entities of the SCJ disease.

Introduction

SCJD is a rare disease in form
of a unifocal disease or as part
of a systematic disease. Each
form has a unique background,
epidemiology, etiology, course
and treatment options. The
pathogenesis ranges from
hyperostosis, infection with

or without abscess formation,
rheumatologic associated con-
ditions to necrosis. The symp-
toms range from self limited
pain and swelling to persistent
pain syndrome and sepsis.

We describe the results of the
surgical treatment algorithm
when the disease does not
respond to medical treatment,
or when surgery is primar-

ily indicated in cases of clear
infection.

Without the intention to
underestimate the individual
pathogenesis of each disease
and pathological entity, we
present our experience and
propose a surgical algorithm

that applies independent of the
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Resection, Primary
Wound Closure w/o
Muscle Advancement

yeally Gl dala

SCJ Disease

Ultrasound, MRI, CT

SCJD Refractory to
Oral Medication/
Acute Infection

Operation

Infection

Involvement of the
Pleura

Incision,
Debridement,
Resection, NPT

Satisfactory
Debridement

NPT, Delayed Muscle
Plastic, Secondary Closure

Primary Muscle Plastic w/o NPT,
Secondary/Primary Closure

Uniportal VATS

Fig. 1: Our suggested simplified institutional algorithm for surgical management of medically refractory SCJ disease.
SCJ: sternoclavicular joint, MRI: magnetic resonance imaging, CT: computer tomography, NPT: negative pressure

therapy
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pathologic background of the
disease within a multidiscipli-
nary surveillance and individual
therapy.

Methods

The series included 12 patients
with advanced SCJ disease
operated in our department
between December 2012 and
December 2018. Thoracic
consultation was conducted
through other in-hospital disci-
plines or through our outpatient
clinic. Patients were reviewed
according to initial presenta-
tion including pain, erythema,
fever (>38,5° C), medical
history including diabetes,
cancer, autoimmune disease,

smoking, alcohol intake and
medical treatment including im-
munosuppression. The review
included also the imaging mo-
dality and initial diagnosis, the
length of hospital stay (LOS),
postoperative pain including
pain medication at discharge
and functionality including
range of motion.

Institutional Surgical
Algorithm

Our surgical algorithm is depict-
ed in Figure 1. Antibiotics are
started in cases of suspicion of
osteomyelitis or septic arthritis
independent of chronicity of
symptoms. We proceed to
surgical management without
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Table 1: Baseline demographics

joint aspiration according to the
universal surgical rule ‘ubi pus,
ibi evacua'.

After incision and aggressive
debridement we assess the
extent of involvement; medial
clavicle, subclavicular vessels,
first rib, and manubrium. The
costoclavicular ligament is
our anatomical landmark, as

it secures the postoperative
stability of the clavicle [1].

We proceed with resection

of the SCJ with or without
resection of the lateral part of
manubrium. In case of satisfac-
tory debridement we proceed
with primary closure.

In case of inadequate de-
bridement, NPT is started
and delayed wound closure
is performed with or without
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Baseline Demographics

Variables

Patients, n(%)

Age-mean (range)

Gender

Female, n(%)

Acute Infection SCJ, n(%)
SAPHO Syndrome, n(%)
Diabetes mellitus, n(%)
Liver cirrhosis, n(%)

Autoimmune disease, n(%)

History of dermatologic conditions, n(%)

Renal Failure, n(%)

Immunosuppression, n(%)

Smoking, n(%)

Alcohol abuse, n(%)

muscle flap plastic. Antibiot-
ics are continued according to
wound and blood cultures and
discharge is planned according
to the individual needs of each
patient.

By involvement of the pleural
space we performed a uni-
portal VATS thoracoscopy for
site control, pleurectomy and
debridement.

Involvement of pleural space or
mediastinum is a rare compli-
cation and adds a higher risk of
mortality and morbidity to the
patient [2].

We assess that a uniportal
VATS thoracoscopy favors the
resolution of the disease rather
than the concept 'wait and
see” with antibiotical treatment
alone or tube thoracostomy

[3]. After clinically adequate

7(58,3%)
7(58,3%)
3(25,0%)
6 (50,0%)
4 (33,3%)
1(20%)

5 (41,7%)

3(25%)

2 (16,7%)
4 (33,3%)
5 (41,7%)
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Table 2: Initial presentation

NPT, the defect is closed. We
proceed to defect closure only
after formation of good granu-
lated wound tissue.

Results

Table 1 shows the baseline
demographics and Table 2
shows the initial presentation
of symptoms. 7 patients were
diagnosed with a SCJ infec-
tion, and 5 others with a painful
hyperostosis of unknown
origin and pathogenesis. Two
patients had a bilateral involve-
ment and concerned cases of
abscess, intraoperative find-
ing of necrosis and complete
destruction of the SCJ. None
of the rest patients had an
involvement of the left SCJ.

All patients had a prior medi-
cal maximal treatment includ-
ing outpatient antibiotics in
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Initial Presentation

Patients, n(%)
Fever, n(%)
Erythema, n(%)
Swelling, n(%)
Pain, n(%)

Right-sided involvement, n(%)

Infection parameters (positive), n(%)

Critical illness, n(%)

Distant Infection/Abscess, n(%)

Ambulatory patients, n(%)

the case of infection, pain
medication, opioids and medi-
cal treatment for underlying
disorder. One female patient
was treated for rheumatoid
arthritis with SCJ involvement
and three patients were diag-
nosed with advanced untreated
SAPHO (synovitis, acne, pus-
tulosis, hyperostosis, osteitis)
syndrome with dermatological
manifestations.

Table 3 and Table 4 depict the
intraoperative and postopera-
tive course for both the infec-
tion related and chronic SCJ
disease.

The preoperative CT showed

a pleural involvement in two
patients. According to our algo-
rithm, operation for all patients
was planned with incision,
aggressive debridement, SCJ

SCJ Disease

12

6 (50,0%)
5 (41,7%)
10 (83,4%)
12 (100%)
9 (75%)

7(58,3%)

2 (22%)
3(25%)

6 (67%)
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Fig. 2: Advanced SCJ infection with osteomyelitis
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resection with negative pres-
sure therapy.

Manubrium resection was
performed in two patients.
Pectoral muscle plastic was
performed in 6 patients.

The muscle flap plastic was
performed only after adequate
granulation with long or short
negative pressure therapy
until a granulated non-necrotic
tissue bed was created (Fig.
4). One patient with pleural
involvement (Fig. 3) received

a uniportal VATS thoracoscopy
2-3 days after initiation of VAC
treatment and one patient tube
thoracostomy. The mean LOS
for that group was 15 days.

Negative pressure therapy was
conducted with a 3-day interval
of new wound cultures. In case

of negative wound culture,
patients received a secondary
wound closure with or without
muscle plastic. After clinically
adequate NPT, the defect is
closed. We proceed to defect
closure only after formation of
good granulated wound tissue.

By involvement of the pleural
space we performed a uni-
portal VATS thoracoscopy for
site control, pleurectomy and
debridement. Involvement of
pleural space or mediastinum
is a rare complication and adds
a higher risk of mortality and
morbidity to the patient [2]. We
assess that a uniportal VATS
thoracoscopy favors the resolu-
tion of the disease rather than
the concept ‘wait and see” with
antibiotical treatment alone or
tube thoracostomy [3].
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Fig. 3: Computer tomography scan showing the initial presentation SCJ infection with pleural involvement and abscess formation.
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After clinically adequate NPT,
the defect is closed. We
proceed to defect closure only
after formation of good granu-
lated wound tissue.

Discussion

Joint aspiration or primary
surgical treatment have been
proposed [4]. Kachexia, alcohol
abuse, diabetes and distant
infections are predisposing

factors for an ongoing indolent
or acute process that can lead
to joint infection, necrosis

and destruction. Initiation of
empirical antibiotic medication,
aggressive debridement, drain-
age and NPT are the mainstay
of treatment. However, due

to high treatment failure rates
of antibiotic therapy alone or
debridement alone, excision of
the SCJ should be considered
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Fig. 4. Computer tomography scan depicting the defect (asterisk) after negative pressure therapy. A delayed pectoral muscle closure was performed.
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as definitive treatment option
[5, 6]. Negative pressure treat-
ment is of utmost importance
and has been established as
an unbreakable part of wound
healing [7-9].

The depth and borders of the
excision must follow the 'noth-
ing less, nothing more’ rule:
excision with maintenance

of vital tissue, timing estima-
tion and feasibility of defect
closure. The defects tend to
be large, because the infection

at the time of diagnosis may
frequently involve the manubri-
um, the first rib and muscular
structures (Fig. 2).

The decision for surgery and
the time of surgery for the
disease with chronicity lies on
the consent of the patient and
the multidisciplinary medical
team, whereas in acute form
the decision is prompt and life
saving [4, 10].

Taking the example of SAPHO
syndrome, it is primarily
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Table 3: Preoperative and Intraopera-
tive characteristics

treated through medication
(NSAIDS, biphosphonates,
biological agents )[11]. How-
ever, by signs of unresolved
symptoms and osteomyelitis
we proceeded with surgery

in 3 cases. We suggest that
surgery must be considered
and recommended when it is
complicated with SCJ destruc-
tion or pain resistant to medica-
tion or infection.

Song et al demonstrated their
early series of 7 patients in
2002 without SCJ resection.
They initiated the treatment
with incision, drainage and an-
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Preoperative and Intraoperative Characteristics

Variables SCJ Disease

Abscess, n(%)
Hyperostosis, n(%)
Joint destruction, n(%)
Necrosis, n(%)

VAC therapy, n(%)

Primary wound closure, n(%)

Muscle flap plastic, n(%)

Pleural involvement, n(%)
VATS thoracoscopy, n(%)

Tube thoracostomy, n(%)

tibiotics. 6 of the patients failed
the treatment and needed a
SCJ resection [6].

Puri et al compared open
wound care after debridement
of SCJ versus single stage SCJ
resection, muscle flap plastic
and immediate closure in 2
groups of ten patients each,
and found that single stage sur-
gery is associated with higher
rates of complications [12].
Muesse et al compared 4
treatment concepts in their
series of 12 patients: antibiot-
ics alone, incision and drainage,
immediate closure with flap

5 (41,7%)
4(33,3)
7(58,3%)
2 (16,7%)
8 (66,7%)
4 (33,3%)
6 (50%)
2 (16,7%)
1(8,4%)
1(8,4%)
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Table 4: Postoperative characteristics : o
Postoperative Characteristics

plastic and delayed closure
with muscle plastic (5 patients).
They found a 100% success in
the lateral group with complete
resolution [13].

Kachala et al reported their 20
year experience in a series of
40 patients who underwent
SCJ resection. They compared
primary closure and muscle
flap plastic after adequate de-
bridement was reached versus
healing by secondary intention
with NPT in cases of persistent
infection. They found no dif-
ference in the efficacy of either
both surgical concepts [14].

Conclusion

The proposed surgical algo-
rithm is confirmed by our
experience and the similar
algorithms of other expert
groups [12, 14, 15]. In cases
of acute infection, we propose
debridement and SCJ resec-
tion following negative pres-
sure treatment and delayed
closure with or without muscle
flap plastic. In cases of hy-
perostosis or non-infectious
joint destruction we suggest
primary wound closure after
SCJ resection with or without
muscle flap plastic.

German
Medical
Journal

ala i
gl
Bl

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Length of hospital stay in days, mean (range)
Intact range of motion on discharge, n(%)

Pain medication on discharge day, n(%)

15 (8)
12 (100%)

7(58,3%)

Duration of antibiotic therapy in days, mean
(range)

7 (x3)
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Minimally-Invasive
Approaches In

Arthroplasty

Keywords: Osteoarthritis, hip,
arthroplasty, minimally-invasive

Introduction

In order to provide valuable ad-
vice to patients who are sched-
uled for total hip arthroplasty
(THA), profound knowledge of
the most important minimally-
invasive surgical approaches to
the hip is of crucial importance.
In the following article, com-
mon approaches are briefly
described and compared with
regard to their individual advan-
tages and disadvantages.

In Germany, about 230,000
primary THAs were performed
in 2016 [1].

This steady increase of implan-
tations emphasizes the role of
THA as one of the most com-
mon and successful elective
surgical procedures of today’s
medicine.

While the development of
superior materials and low-fric-
tion bearings was in the focus
of clinical and biomechanical
research for a long period of
time, attention recently shifted
towards a rapid recovery by
the introduction of minimally-
invasive surgical techniques.

Especially in orthopedic hip
surgery, the approach to the
joint plays a decisive role.

On one hand, the surgeon
needs a clear view and access
for instruments and compo-
nents, on the other hand, the
exposure of the surgical site
must not lead to damage of
the surrounding soft tissue
structures. Therefore, classic
surgical approaches have been
further developed, not only in
order to reduce the size of the
incision [2, 3]. Although a good
definition is still missing, skin
incisions of less than 10 cm
are generally considered as
minimally-invasive [3].

However, to exploit all benefits
of an approach, it is crucial that
small incisions are accompa-
nied by anatomy-friendly surgi-
cal technigues at deeper struc-
tures, as muscles and tendons
with their associated nerves
and vessels must be respected
throughout the operation [3, 4].
Despite all the euphoria, which
is largely justified, minimally-
invasive THA can also involve
certain risks and might lead to
an increased rate of complica-
tions, especially in inexperi-
enced hands.
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Fig. 1: : Overview of the most common approaches to the hip joint in THA;
DAA: Direct anterior approach, TFL: Tensor fasciae latae muscle, Glut. Med.:

Glutaeus medius muscle

Anterior Approach

An anterior surgical approach
to the hip joint was probably
first described by Carl Hueter
at the end of the 19th century
for resection of the femoral
head in septic coxitis [5]. In the
1920s, Marius Smith-Petersen
established a similar approach
for the implantation of a sur-
face prosthesis [6].

Nowadays, the incision is
performed two centimeters
distally of the spina iliaca ante-
rior superior along the medial
edge of the tensor fasciae latae
muscle. The tensor fasciae
latae muscle serves as lateral
and the sartorius and rectus
femoris muscles serve as
medial boundaries of the surgi-
cal approach. This allows the
surgeon direct access to the

hip joint without detachment of
individual muscles (Fig. 1) [7].
Moreover, the internerval plane
of the Smith-Petersen interval
proved to be advantageous.
Muscles located medially of
the approach are innervated by
the femoral nerve and muscle
groups located laterally are
innervated by the superior
glutaeal nerve [8].

Today, the anterior approach is
performed on a table with fold-
down legs as a direct anterior
approach (DAA) or with the aid
of an extension table, e.g. in
AMIS® technique (anterior mini-
mal invasive surgery) [7, 9, 10].
The anterior approach has ex-
perienced a renaissance since
the 2000s due to its low level
of invasiveness and high pro-
tection of surrounding muscles.
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Orthopedic Surgery

In case of severe contractures
and limited visibility, exposure
can be significantly enhanced
by releasing the tendons of the
muscles obtoratorius, ge-

melli and, if still not sufficient,
piriformis. Intraoperatively, the
lateral femoral cutaneous nerve
is at risk as both elongation and
scarring can cause discomfort,
pain or paraesthesia. Moreo-
ver, attention should be paid

to avoiding increased anteve-
rion of the cup, which in turn
enhances the risk of postopera-
tive dislocation.

Anterolateral Approach

The conventional anterolat-

eral approach can also be
performed minimally-invasive.
The technique, first described
by Reginald Watson-Jones in
the 1930s, is defined by the
interval between tensor fasciae
latae muscle on the medial and
glutaeus medius muscle on the
lateral side [11, 12].

While John Charnley used
this approach together with
an osteotomy of the greater
trochanter as a standard tech-
nique, modern modifications
allow small skin incisions and
muscle-friendly procedures
without a trochanteric osteot-
omy [4, 13]. In contrast to the
Smith-Petersen interval, the
Watson-Johnes interval does
not represent an internerval
plane.
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The minimally-invasive modifi-
cations can be performed both
in lateral and supine position
and utilize a skin incision of ap-
proximately seven centimeter,
which is made after palpating
the greater trochanter posterior
to the tensor fasciae latae mus-
cle [14]. If the approach is per-
formed more proximal, there

is a relevant risk of injuring the
superior glutaeus nerve, lead-
ing to gluteal insufficiency due
to denervation of the tensor
fasciae latae, glutaeus medius
and minimus muscle [15].
Moreover, a careful release is
necessary to reduce the risk of
injuring the glutaeus medius
muscle or greater trochanter.
Concerning implant positioning,
there is a tendency towards
cup placement with too much
inclination.

Dorsal Approach

Originally described by Kocher
and Langenbeck and further
developed by Moore in the
1950s, various modifications of
the dorsal approach are used in
clinical practice today [16-18].
However, the transmuscular
access through the glutaeus
maximus muscle and the de-
tachment of the short external
rotators (obturatorius internal
muscle, gemellus superior

and inferior muscle) at the
dorsal femur are common to
all of them. As this also applies
to most minimally-invasive
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Orthopedic Surgery

modifications, it is questionable
to which extend this approach
can be considered minimally-in-
vasive [4]. Due to the excellent
view of the acetabulum and
femur and good expandability,
the dorsal approach is the most
frequently used technique
worldwide [19].

Because the incision is made
posterior of the greater
trochanter, the posterior
approach is performed in a
lateral position. The greatest
risk concerning malpositioning
is a retroversion of the cup,
which facilitates dorsal disloca-
tion. Due to the proximity to
the ischiadic nerve, its injury is
a potential risk and also more
frequent compared to other
approaches [20].

Double-Incision Approaches
A large number of minimally-
invasive approaches with two
or more small incisions are
described in the literature. In
most cases, these techniques
are variations or combinations
of the standard approaches
mentioned above. As they
only play a minor role in clini-
cal practice, they shall not be
explained in detail here.

Therapy Goal and Results
Each and every operation is
accompanied by tissue damage
caused by surgical preparation.
Therefore, the aim of minimal-
ly-invasive techniques is to
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keep this damage as small as
possible. However, the ques-
tion of which approach has the
smallest degree of invasive-
ness cannot be answered in
general. Beyond the approach
itself, the surgeon's individual
experience, the everyday prac-
tice of the surrounding team
as well as the implants and
instruments used have a major
influence on the success of
the procedure [4]. However, it
can be stated that the anterior
and posterior approaches are
certainly the most popular at
present.

In a meta-analysis by Smith

et al. (2011), no significant
difference in implant position
between the conventional
technigue and its minimally-
invasive modification could be
shown for the dorsal approach
[21]. Instead, reduced blood
loss, less pain and shorter
hospitalization with slightly su-
perior clinical outcomes were
observed. Studies with a very
small number of cases were
excluded in order to minimize
the influence of a potential
learning curve of the surgeon
on the results. Further advan-
tages of the dorsal approach
are the preservation of the
gluteal muscles and its almost
unlimited expandability in case
of intraoperative complications
or secondary revision surgeries
[4]. On the contrary, the recur-
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rent necessity to remove the
short external rotators can be
considered disadvantageous,
as increased luxation rates are
repeatedly described [16, 22,
23].

Using the DAA or AMIS® ap-
proach, the Smith-Petersen in-
terval is used for direct access
to the hip joint and no muscles
need to be detached. Moreo-
ver, the dorsal capsule remains
intact, leading to a reduced rate
of dislocations after an ante-
rior approach [24]. In a recent
meta-analysis, Yue et al. (2015)
compared THA via DAA and
lateral approach and demon-
strated a significant reduction
of postoperative pain, length of
hospitalization, and improved
clinical outcomes with equiva-
lent implant positioning for
DAA [25].

While the anterior approach

is mainly used for primary im-
plantations, various techniques
have been described to extend
the approach in order to allow
further exposure, e.g. of the
acetabulum and the femur [3].
However, from the authors’
point of view, the anterior ap-
proach remains a domain of
primary THA.

Take Home Messages

e Multiple surgical approaches
for the primary THA are avail-
able.
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e The decision for an individual
approach should not only
be based on anatomical-
technical considerations,
but should also reflect the
surgeon'’s experience with
the respective technique.

e Due to online information
and targeted advertising,
patients often demand a
specific approach.

e From the authors’ point of
view, the anterior approach
(DAA or AMIS® technique)
has significant advantages
such as preservation of mus-
cles and a reduced disloca-
tion rate. With appropriate
experience, excellent clinical
results and an acceler-
ated rehabilitation can be
achieved consistently.
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Surgical
Approach In
Adrenal

Incidentalomas

Introduction

Detection of incidentalomas is
the result of a widespread use
of modern imaging procedures
like computer tomography (CT)
or magnetic resonance imaging
(MRI). In about 0,5 - 5,5% of
these studies, random tumors
of the adrenal gland are detect-
ed [1, 2]. Such tumors of 1 cm
or more in diameter are called
incidentalomas. The prevalence
is about 2% and increases with
age [3]. In about 10 — 15% of
cases the tumors are found
bilateral at the time of diagno-
sis [4, B]. In addition to inciden-
talomas of the adrenal gland,
those of the pituitary gland are
known. In the following, we re-
fer to the much more frequent
entity of incidentalomas of the
adrenal gland (Fig. 1, 2).

After diagnosis, the assess-
ment of malignancy and of
hormonal activity is crucial to
determine further procedures.
Nonfunctional adenomas are
the most common cause for
incidentalomas and do not
necessarily require any further
therapy. However, adrenocorti-
cal carcinoma, pheochromo-
cytoma, adrenal metastases
or suprarenal hyperplasia and

rarely cysts, hemorrhage or
myelolipoma must be ex-
cluded.

Assessment of Malignancy

In general, malignant tumors
of the adrenal gland are a rare
appearance. In about 3 — 7% of
incidentalomas, the underlying
pathology is a malignant tumor
[6]. Adrenocortical carcinomas
are characterized by an aggres-
sive growth with an overall
poor prognosis. After R2-re-
section, b-year survival is about
10%, whereas after RO-resec-
tion the mean b-year survival

is about 49%. However, even
in stage IV tumors, survival
ranges from a few months to
years [7]. Moreover, due to the
rare occurrence, it is to assume
that considerable deficiencies
in diagnosis and therapy of this
condition exist.

To enable an operative therapy
on a high level and for the com-
petent treatment of adrenal
incidentalomas, special knowl-
edge about pathogenesis,
pathophysiology, diagnostics
and treatment is necessary. It
is therefore recommended to
transfer every suspicious inci-
dentaloma to a high-volume-
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Fig. 1: T1-weighted magnetic resonance imaging of an incidentaloma of the left adrenal gland in a 50-year-old female patient.
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center (at best ENETS certified)
for further evaluation. A close
interdisciplinary cooperation is

requirements of the European
professional society. State-of-
the-art equipment allows us
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nuclear medicine, oncology
and interventional radiology
have to go hand in hand. Every
case should additionally be
discussed in an interdisciplinary
endocrine tumor conference.
This collaboration is actively
practiced at our department. In
2014, together with our clini-
cal partners, we were able to
certify ourselves as an ENETS
Center of Excellence of the Eu-
ropean Neuroendocrine Tumor
Society (ENETS). This makes
us one of only nine centers in
Germany that meet the strict

The frequency of primary car-
cinomas of the adrenal gland
at the time of diagnosis of an
incidentaloma is about 2 — 5%.
In about 1 —2,5%, the under-
lying pathology is an adrenal
metastasis of cancer outside
the adrenal gland.

Although a malignant cause of
an incidentaloma is rare, the
correct and reliable evaluation
of malignancy and therefore of
further therapy is of utmost im-
portance. The following criteria
assist in that assessment:
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Fig. 2: Computer tomography of an incidentaloma of the left adrenal gland in a 50-year-old female patient.
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Size

90% of all carcinomas of the
adrenal gland are more than

4 cm in diameter at the time
of diagnosis [5]. The prob-
ability of a primary carcinoma
of the adrenal gland being the
underlying pathology is directly
correlated with the size of the
incidentaloma. Furthermore,
the size of the carcinoma of
the adrenal gland at the time of
diagnosis correlates inversely
with the overall prognosis [8].
Therefore, a suitable cutoff for
unilateral adrenalectomy is a
diameter of 4 cm or more.

Imaging

CT-scan and MRI can be helpful
instruments in the evaluation of
diagnosis and further therapy

especially of incidentalomas of
4 cm or less in diameter. The
CT-scan is the preferred choice
as it allows a sufficient predic-
tion of the underlying pathol-
ogy. The prediction of hormo-
nal secretion is insufficient. A
surgical resection is recom-
mended in every potentially
malignant finding.

In certain clinical situations, the
use of MRI can be helpful, e.g.
to distinguish between benign
suprarenal hyperplasia and
pheochromocytoma (Fig. 3)

as well as in young patients to
reduce exposure to x-ray.

Fine Needle Aspiration (FNA)

The use of FNA in the primary
diagnosis of an incidentaloma
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Fig. 3: T2-weighted magnetic resonance imaging of a pheochromocytoma of the right adrenal gland in a 52-year-old male

patient.
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is of minor importance. Usually,

it is not possible to distinguish
between benign adenoma and
malignant carcinoma of the
adrenal gland using FNA. Upon
suspicion of adrenocortical car-
cinoma, no additional informa-
tion is provided. However, FNA
plays a crucial role in the differ-
entiation between primary ad-
renal and secondary metastatic
genesis of the incidentaloma.
Therefore, FNA is indicated in
patients with known cancer in
medical history and suspicion
of malignancy [9]. The pres-
ence of a pheochromocytoma
must be excluded beforehand
using laboratory tests. CT-guid-
ed FNA is a safe and feasible
method with an overall compli-
cation rate of about 2,5% [10].

Assessment of Hormonal
Activity

About 10 — 15% of incidentalo-
mas show hormonal activity,
which means they produce glu-
cocorticoids, metanephrine or
aldosterone [6, 11]. All patients
should be tested for hormonal
secretion at initial diagnosis of
an incidentaloma.

The most common hormonal
dysfunction in incidentalomas
is the subclinical Cushing’s syn-
drome. This is an autonomous
ACTH-independent secretion

of cortisol. There usually is no
clinical manifestation of Cush-
ing’s syndrome, but individual
effects of increased cortisol
levels can be apparent, e.qg.

hypertension, impaired glucose
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Local Invasion?

Open
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Fig. 4: Flowchart on the surgical management of incidentalomas (Fassnacht, M., et al., Management of adrenal incidentalomas: European Soci-
ety of Endocrinology Clinical Practice Guideline in collaboration with the European Network for the Study of Adrenal Tumors. Eur J Endocrinol,

2016. 175(2): p. G1-G34)
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tolerance or type 2 diabetes
mellitus. Exclusion of (sub-
clinical) Cushing's syndrome is
possible by dexamethasone-
inhibition test.

In case of subclinical Cushing’s
syndrome, unilateral adrenal-
ectomy should be considered.
Particularly young patients
with secondary diagnoses
which can be attributed to an

increased cortisol level benefit
from an early resection [12-14].
About 3% of all incidentalo-
mas are pheochromocytomas
with an autonomous secretion
of metanephrine. Therefore,
blood serum measurement of
fractioned metanephrine is es-
sential in every patient at initial
diagnosis of an incidentaloma.
Rarely (< 1%) suprarenal

hyperplasia is the cause of an
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incidentaloma. Blood serum
measurement of aldosterone
is therefore recommended in
all patients with hypertonia and
initial diagnosis of an inciden-
taloma.

Therapy

Unilateral adrenalectomy is
recommended in patients with
diagnosed pheochromocytoma,
adrenocortical carcinoma or
suspicion of malignancy in
imaging as well as in young
patients with subclinical Cush-
ing’s syndrome [3, 8, 14]. Every
incidentaloma of 4 cm or more
in diameter should be referred
to a surgical department with
appropriate expertise. Re-
section should be evaluated
individually. A flowchart on the
surgical management of adre-
nal incidentalomas can be seen
in figure 4.

Resection of adrenocortical
cancer in non-metastatic stag-
es is recommended in general.
Complete resection (RO) as
well as integrity of the tumor
capsule are crucial for overall
prognosis [15]. Mean survival
time is about 4 to 5 years [7].
A simultaneous unilateral
nephrectomy has no benefit;
however, it can be necessary
by means of an en-bloc-resec-
tion to reach complete removal
of the tumor (Fig. 5).

Unilateral adrenalectomy is fea-
sible, effective and safe. Lapa-
roscopic or open procedures
are available. Due to their size,
their potential benign character
and their anatomical position-
ing, most incidentalomas

are particularly suitable for a
laparoscopic approach. In com-
parison to open adrenalectomy,
the laparoscopic resection
shows shorter hospital stay,

less pain, less blood loss and
earlier recovery of the patients.
As in other tumor entities, a
spread of cancer cells and lim-
ited extent of resection were
considered possible downsides
of the laparoscopic approach.
However, several studies could
prove these arguments wrong
[16-18]. The laparoscopic ap-
proach should be the method
of first choice in tumors of

the adrenal gland that are of
locally limited growth, as it is
in our department of endocrine
surgery [19].

In cases with locally advanced
growth or with tumors of
more than 10 cm in diameter
a primary open procedure is
recommended.

In general, the expertise of the
department as well as that of
the surgeon is important and
influences the probability of
cure and of local recurrence
[20].

Two different approaches are
possible for minimally invasive
adrenalectomy. The “classic”
approach is executed transperi-
toneal. Increasingly, the poste-
rior, extraperitoneal approach

is used, which decreases the
necessity of intraabdominal
preparation and therefore the
risk of intraabdominal damage.
According to the European
guidelines of management

of adrenal incidentalomas

we continue to recommend
the transperitoneal approach,
which remains the standard
procedure at our department of
endocrine surgery [21].

Conclusion

The detection of incidentalo-
mas is steadily rising with
continuous improvement and
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Fig. 5: Computer tomography of a locally advanced (pT3) adrenocortical carcinoma of the left adrenal gland in a 39-year-old
female patient.
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widespread use of modern
imaging modalities. Although
many incidentalomas are
benign and do not require

any further therapy, profound
evaluation is necessary in all
cases to rule out malignancy or
hormonal activity. It is there-
fore recommended to transfer
every suspicious incidentaloma
to a high-volume center to
ensure correct interdisciplinary
assessment. Surgical resec-
tion should be performed in
departments with appropriate
expertise. Today, laparoscopic
procedures are safe and feasi-
ble in most cases.
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Guest Article of the Republican Specialized Scientific and Practical Medical
Center of Neurosurgery, Tashkent Pediatric Medical Institute, Tashkent:

Quality of Life in
Patients with Trigeminal
Neuralgia after Micro-

Root with Modified

Approach

Summary

This article presents the meth-
ods of a research of the quality
of life of 164 patients with
trigeminal neuralgia, prone to
surgical treatment of microvas-
cular decompression of spine
nerve is modified. Evaluation
of the quality of life of these
patients produced in pre- and
postoperative periods using
evaluation questionnaires of
pain and quality of life deve-
loped by the authors.

Keywords: neuralgia, trigemi-
nal nerve, microvascular
decompression, surgical treat-
ment, quality of life

Introduction

By definition of the Inter-
national Association for the
Study of Pain (IASP), trigeminal
neuralgia (NTN) is a syndrome
characterized by sudden, short-

term, intense, recurring pain in
the innervation zone of one or
more branches of the trigemi-
nal nerve. The International
Headache Society (IHS) divides
NTN into classical and sympto-
matic [2, 7, 10, 11, 14, 15].

According to researchers, the
etiological factor of NTN in
94% of cases is root compres-
sion of the trigeminal nerve by
cerebellar arteries and other
vessels in the posterior fossa
[4]. The most modern surgical
treatment of NTN is microvas-
cular decompression (MVD) of
the trigeminal nerve root with
retro-sigmoid access [1, 2, 3, 6,
9,12, 13l

Currently, the quality of life
(QOL) of the patient is impor-
tant, and in some situations,
the main criterion to evaluate

the effectiveness of treatment
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in clinical studies. Quality of life
reflects disease and treatment
effects on the patient’s well-
being and characterizes his
physical, emotional and social
well-being, which changes
under the influence of the dis-
gase or its treatment [5, 8, 10].

Objectives

The goal is to improve the
surgical treatment results

of patients with NTN using
microvascular decompression
with modified access of the
trigeminal nerve root and to
study the quality of life in pre
and postoperative periods.

Material and Methods

We analyzed the observation
study results of 164 patients
with NTN before and after mi-
crovascular decompression of
the trigeminal nerve with modi-
fied access for the period of
2017-2018, who were treated
at the Republican Scientific
Neurosurgery Center of Uzbek-
istan. All patients were exam-
ined according to the standard
scheme, which included clinical
examination by specialists and
X-rays. Magnetic resonance
imaging (MRI) in the vascular
mode with identification of the
trunk and vessels, as well as a
special technigue in a three-di-
mensional image with contrast-
ing, which helped to identify
the blood vessel squeezing of
the nerve at its entrance to the
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trunk, was used to reveal the
neurovascular conflict.

According to various authors,
after the MVD of the trigemi-
nal nerve root, postoperative
complications in the form of
liquorrhea, the formation of
granulomas, etc. are observed
in 12-17% of cases [7]. In order
to avoid postoperative com-
plications, we proposed and
tested a modification of the
MVD approaches.

Our proposed technique of
microvascular decompression
of the trigeminal nerve root is
performed under intratracheal
anesthesia. The patient is in
healthy side-lying position. The
skin incision 6 to 8 cm is ap-
plied in the asterion zone. After
windowing in the asterion, a
sigmoid sinus is found with
the sigmoid sinus as upper
border of the bone defect and
with the cavernous part of

the pyramid of the temporal
bone as right border. The bone
defect is expanded down 4 cm,
and to the left up 2 cm. Thus,
the borders of our proposed
bone access are: on the right is
pars cavernosa of the temporal
bone pyramid, at the top — the
sigmoid sinus, on the left —
squama occipitalis, below —
mastoid bone.

After exposure of the dura
mater (DM), a pyramidal inci-
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Fig. 1: Modified microvascular decompression access: a) existing access; b) our proposed modified access; ¢) anatomical landmarks of
modified access; d) modified access DM incision
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sion is made from the upper to
the lower border of the bone
defect, with base turned to the
pars cavernosa of the temporal
bone pyramid. The advantage
of the proposed access 4 cm
long is a review of all cranial
nerves simultaneously as well
as small bone defect 2 cm
wide, that prevents excessive
cerebellar traction. The DM
pyramidal incision with base
turned to the pars cavernosa
of the temporal bone pyramid
helps to avoid possible liquor-
rhea. At the same time, the
sutured DM protect and seal
the cerebellum from below.
This way our proposed access
allows to prevent excessive
traction of the cerebellum,
liquorrhea; use of pads in the
form of a muscle fragment, adi-
pose tissue and fascia prevents
the development of granulo-
mas and other complications
(Fig. 1).

For complete assessment of
QOL in patients with NTN it is
advisable to use questionnaires
that can assess the general
condition, disease severity and
intensity of pain. To evaluate
the quality of life and pain
syndrome in our patients with
trigeminal neuralgia we devel-
oped and use several question-
naires.

The questionnaire “Evalua-
tion of pain syndrome in the
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trigeminal neuralgia” includes 3
sections (personal data, history
of the present disease and
clinical examination data). The
special part contains four main
parameters (descriptors) of
pain: localization of pain, taking
into consideration the involved
trigeminal nerve branches (LP),
severity and nature of the pain
syndrome (SNP), trigger fac-
tors (TF), impaired sensitivity
(IP). Each of the descriptors is
scores from 1 to 5 depending
on its severity, in which case 1
means least severity, and 5 —
greatest one.

The score sum of the question-
naire (anamnestic and special
parts) determines the severity
of the pain syndrome: up to 10
— mild, 11-21 — medium de-
gree, 22-32 — severe degree.

The questionnaire “Assess-
ment of the quality of life

in patients with trigeminal
neuralgia” includes 3 sections
(personal data, history of the
present disease and clinical
examination data).

The special part contains seven
basic descriptors of the quality
of life which can score from

1 to 3: state of health (SH),
state of health before disease
(SHBD), the influence of exter-
nal factors — weather and oth-
er on disease course (IEF), the
disease interferes with work,
including work outdoors or at
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home (DIW), the effect of the
disease on mood (EDM), the
impact of the emotional state
on work or daily life (IESW),
the influence of the emotional
state on social communication
with family, friends, relatives,
familiar (IESS).

To complete a questionnaire

is not difficult, because it is
simple and can be filled out

by the doctor at a time when
history taking. Quality of life is
calculated by score sum of two
sections — anamnestic and
special parts: up to 10 means a
slight deterioration in the qual-
ity of life, 11-21 — a moderate
deterioration, 22-33 — a signifi-
cant deterioration.

The proposed questionnaires
can be used in different lan-
guages and social cultures, as
well as to study the quality of
life not only in patients with
trigeminal neuralgia, but also in
other conditions.

Data for questionnaires can be
collect in a short time and does
not cause difficulties to fill out
the form, is acceptable in medi-
cal facilities and departments
of various levels — from rural
to hospital.

Along with this, the question-
naire “Quality of life in the
trigeminal neuralgia” combines
the quality of life and the health
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profile, i.e. and has descriptors
that are responsible not only
for the quality of life in general,
but also for the patient’s psy-
chosomatic condition.

Results and Discussion

A total of 164 patients with
NTN were studied before and
after microvascular decom-
pression surgery of trigeminal
nerve root with the modified
access proposed by us, for the
period 2017-2018.

In terms of age, the patients
were distributed according to
the WHO classification, that
concludes next age groups:
young age 14-19 years; young-
er average age of 20-44 years;
senior middle age 45-59 years;
old age 60-74 years; oldest old
age 75 years or more.

In our observations the age of
patients is ranged from 20 to
99 years with a predominance
of patients (39.6%) from 45 to
59 years old, woman prevailed
over men almost 2 times,
which is consistent with the
literature data. In 119 (72.6%)
patients NTN was observed on
the right, in 44 (26.8%) patients
— on the left and in 1 patient
(0.6%) — on both sides.

In the vast majority of cases
2 branches of the trigeminal
nerve were affected — 133
(81.1%) patients, one branch
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Table 1: Scores of the proposed pain
assessment questionnaire in the
patients before and after surgery

— 17 cases (10.4%), and three
— 14 (8.5%). As noted above,
in most cases right-sided
neuralgia was diagnosed, that
exceeded left-sided neuralgia
more than 2 times.

All 164 patients underwent
surgery — microvascular de-
compression of the trigeminal
nerve root with retro-sigmoid
access with the placement of
buffer muscle and fascia pads.
All patients after question-
naires application were divided
into groups depending on the
obtained data.

The first group consisted of 25
(15.2%) patients with a chronic
protracted course of trigeminal
neuralgia, with concomitant
psychosomatic disorders in the
form of a prolonged depressive
state.

The second group consisted of
97 (59.1%) patients with a long
history of NTN with a short
depressive state. The third
group consisted of 42 (25.6%)
patients with a relatively short-
term course of NTN with an
episodic depressive state.
Based on the analysis of the
data obtained, the following
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Scores of the Proposed Pain Assessment Questionnaire in the

Patients Before and After Surgery

Before Surgery

Descriptors
After Surgery

Groups Patients, [ LB SNP TF |IP total [LB SNP TF IP total
abs.
1 25

97
3

LB: localization of pain, taking into account the involved branches of the
trigeminal nerve; SNP: severity and nature of the pain syndrome; TF: provoking
factors of the syndrome; IP: impaired sensitivity

consistent pattern were found
out. In patients of the 1st and
2nd groups, remained mild
pain, and subsequently disap-
peared. The patients of the first
group for some time continued
to additionally take carbamaz-
epine and psychotropic drugs,
gradually reducing their dose,
up to its withdrawal.

In the second group patients
took carbamazepine accord-
ing to the regimen, gradually
reducing the dose of the drug
until canceled by the doctor. In
the third group the pain in the
postoperative period ceased,
and drugs was no longer
required.

When study of pain and quality
of life, the anamnestic part of
the two questionnaires in all
three of the studied groups
were identical: the first group
had a score 10, in the second
group — 6 points, and the third
— 4 points. The total scores of
the anamnesis and the special
part was as follows: in the

first group — up to 28, in the
second — up to 17, in the third
—upto12.

The scores of the question-
naire for the assessment of
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Table 2: Scores of the proposed
questionnaire “Evaluation of the
quality of life in trigeminal neuralgia”
in patients before surgery

pain syndrome in the trigeminal

neuralgia in the preoperative
and postoperative periods
were as in Table 1.

The scores of the question-
naire for assessing the quality
of life in trigeminal neuralgia
proposed by us in the pre and
postoperative period were as
in Table 2 and 3.

Conclusion

1. The questionnaire “Assess-
ment of pain syndrome
in trigeminal neuralgia” is
one of the reliable tools to
specify the intensity of pain
and evaluate the treatment
effectiveness of patients
with trigeminal neuralgia.

2. The use of questionnaires

for assessing pain syndrome

and quality of life devel-
oped by us is an important
tool to assess the surgical
treatment effectiveness
of patients with trigeminal
neuralgia.

3. Microvascular decompres-
sion of the trigeminal nerve
root with the modified
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Scores of the Proposed Questionnaire "Evaluation of the Quality of
Life in Trigeminal Neuralgia" in Patients Before Surgery

Descriptors

Groups Patients, | SH SHBD IEF DIW EDM IESW IESS
abs.

SH: present health status; SHBD: health status before the disease; IEF: the
influence of external factors - weather and other factors on diseases; DIW: the
disease interferes with work, including work outside the home or at home;
EDM: the effect of the disease on mood; IESW: the impact of the emotional
state on work or daily life; IESS: the influence of the emotional state on social
communication with family, friends, relatives;
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Table 3: Scores of the proposed
questionnaire “Evaluation of the
quality of life in trigeminal neuralgia”
in patients after surgery
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Scores of the Proposed Questionnaire "Evaluation of the Quality of
Life in Trigeminal Neuralgia" in Patients After Surgery

Groups Patients, | SH SHBD

abs.

IEF DIW EDM

Descriptors

IESW IESS

SH: present health status; SHBD: health status before the disease; IEF: the
influence of external factors - weather and other factors on diseases; DIW: the
disease interferes with work, including work outside the home or at home;
EDM: the effect of the disease on mood; IESW: the impact of the emotional
state on work or daily life; IESS: the influence of the emotional state on social
communication with family, friends, relatives;
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