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Editorial

Dear readership,

On behalf of the entire editorial board, I have the
pleasure of welcoming you to the 31st edition of
the Amsterdam Medical Student Journal! I want to
thank all the reviewers and editorial members for
the effort that they have put into this edition, and
congratulate them on the result!

In this edition, we bring multiple interviews, Sub-
ject 101 items, and radiology quizzes! Firstly,
Joost Piét, PhD candidate in pharmacotherapy,
tells about his view on planetary health and sus-
tainable healthcare and his efforts towards sustain-
able prescription writing and planetary health.

Furthermore, in a bony affair, we present inter-
views with both Prof. Dr. van den Bekerom, an
orthopedic surgeon, and Prof. Dr. Bloemers, a
trauma surgeon. Although they have different
professions, they both hold a position in trauma
surgery. Prof. van den Bekerom shares his area of
expertise, views on current research, and advice
for medical students on page 21. Prof. Bloemers
looks back at his student time, the highlights of his
career, and the research that he is most proud of.
Read it on page 27!

In this edition’s clinical image, you can acquaint
yourself with orthopantomograms through an in-
teresting orthomaxillofacial surgery case. Also, in
this edition’s radiology image, a case of abnormal-
ities on the MRI of a young patient is presented.
Find them on pages 15 and 9!

On page 11 prof. dr. Twisk of Epidemiology and
Biostatistics writes about everything you need to
know about confounding, moderation, and media-
tion. In just two pages, he has provided a compre-
hensible explanation of these mystic terms from
the world of biostatistics.

At AMS;j, we encourage students to start their own
scientific journey, whether it is through research
or education. We cordially invite you to submit
your own original article to our journal and experi-
ence what goes into publishing scientific research.
AMS;j is also often looking for new colleagues, so
are you interested in working as an editor or re-
viewer? Keep an eye on our social media channels
for frequent vacancies. General questions about
AMS;j? Please, do not hesitate to contact the Ed-
itors-in-Chief through chief-editor@ams;j.nl, we
are very happy to help.

Lastly, the 31st edition of AMS;j will sadly be the
last edition for which I had the honor of serv-
ing as editor-in-chief VUmc. Due to my recent
graduation and the beginning of my carcer as a
professional physician, I will hand over my tasks
to the next editor-in-chief. I am happy to share
that from edition 32 and onward Tina Vekua will
have the pleasure of fulfilling this position! I wish
her all the best and hope to see AMS;j flourish in
the future. For now, enjoy the 31st edition of the
Amsterdam Medical Student Journal

Yours Sincerely,

Mees Hesmerg, MD
Editor-in-Chief
Amsterdam UMC,
location VUmc
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NEWS

The search for a vaccine against
respiratory syncytial virus is almost
over

MiIcHAEL JIANG' AND JURJIAN AMAN?

1. FacuLty oF MEepicINE, AMsTERDAM UMC, LocatioN VUMc
2. DEPARTMENT OF PuLmoNoLoGY, AmsTERDAM UMC, LocATION
VUmc

Respiratory syncytial virus (RSV) is the most com-
mon cause of infant respiratory hospitalization and
continues to pester humans throughout life. RSV
usually presents as the common cold in healthy
adults, but in the elderly and immunocompromised
it can lead to serious conditions like pneumonia.
Currently, there is no approved vaccine.

An RSV prefusion F protein-based
(RSVpreF) vaccine has previously shown high
efficacy against symptomatic RSV infection in
healthy adults aged 18-50, but elderly popula-
tions remained unstudied. Walsh et al.! conducted
a phase 3 trial, in which the RSVpreF vaccine is

7 AVAV S
being tested on adults aged >60. This trial has two
primary endpoints: vaccine efficacy against RSV
respiratory illness with >2 symptoms - and with >3
symptoms. The trial has shown a vaccine efficacy
of 67% (96.7% CI, 28.8 to 85.8) and 86% (96.7%
CI, 32.0 to 98.7), respectively. The vaccine is also
successful in preventing acute RSV respiratory ill-
ness with a vaccine efficacy of 62% (95% CI, 37.1
to 77.9). With regard to safety and tolerability, there
was an increase in short-term local reactions (12%
versus 7% of participants). Otherwise, the rate of
adverse events is similar in both groups.

Given the occurrence of RSV respiratory
disease in the elderly, an approved vaccine could
have a widespread effect on the quality of life, hos-
pitalization costs, and mortality reduction.

1. Walsh EE, Marc GP, Zareba AM, et al., 2023. Efficacy and
Safety of a Bivalent RSV Prefusion F Vaccine in Older
Adults. The New England Journal of Medicine, 388(16),
1465-1477. 4

Empagliflozin in acute myocardial
infarction treatment

NADINE |. GELDOF' AND PePiN AA. vAN DIEMEN?
1. FacuLty oF MEepicINE, AMsTERDAM UMC, Location AMC
2. DePARTMENT OF CARDIOLOGY, AMSTERDAM UMC, LocatioN VUMc
1-3% of the adult population is diagnosed with
heart failure, with myocardial infarction (MI) being
one of the leading causes.' Guidelines recommend
the use of sodium-glucose co-transport 2 inhibitors
(SGLT2i) in heart failure patients with reduced,
mildly reduced, and preserved ejection fractions.
The EMMY trial investigated whether the use of
empagliflozin as an addition to standard post-MI-
treatment could improve N-terminal pro-hormone
of brain natriuretic peptide (NT-proBNP) and echo-
cardiographic parameters in patients with acute M1
The trial randomized patients to either
empagliflozin or a placebo on top of standard post-
MlI-treatment. Empagliflozin treatment led to a
greater reduction of NT-proBNP as compared to
placebo (15%, 95% CI -4.4 to -23.6; p= 0.026).
Furthermore, a greater improvement in left-ventric-

ular ejection fraction (A 1.5%, 95% CI 0.2-2.9%;
p= 0.029) and left-ventricular diastolic function
(6.8%, 95% CI 1.3-11.3%; p=0.015) was observed
in the empagliflozin group. Lastly, empagliflozin
treatment led to a greater reduction of left-ventric-
ular end-systolic volume (-7,5 mL, 95% CI -11.5
to -3.4 mL; p= 0.0003) and left-ventricular end-di-
astolic volume (-9.7 mL, 95% CI -15.7 to -3.7 mL;
p=0.0015).2

These results demonstrate that early
SGLT2i treatment in patients with acute MI
improves NT-proBNP and echocardiographic pa-
rameters as compared to placebo. Although this
trial provides evidence that suggests the beneficial
effects of empagliflozin in acute MI patients, future
studies are warranted.

1. Eidizadeh A, Schnelle M, Leha A, et al. Biomarker profiles
in heart failure with preserved vs. reduced ejection frac-
tion: results from the DIAST-CHF study. ESC Heart Fail.
2023 Feb;10(1):200-210.

2. von Lewinski D, Kolesnik E, Tripolt NJ, et al. Empagliflozin
in acute myocardial infarction: the EMMY trial. Eur Heart
J. 2022 Nov 1;43(41):4421-4432. v 4
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Can The Gut Microbiome Affect
Your Mental Health?

Raisa BoeDHOE' AND PELLE DE KONING?

1. FacuLty oF MebicINE, AmsTERDAM UMC, LocatioN AMC

2. DEPARTMENT OF PsycHIATRY, AmMsTERDAM UMC, LocaTioN AMC
Depression is a complex mental disorder and one of
the leading causes of mental health issues, affecting
approximately 280 million people worldwide. Re-
cent studies have explored the connection between
the gut microbiome and depression, with new evi-
dence suggesting that gut microbe imbalances can
contribute to mood disorders by producing me-
tabolites that affect brain function and behavior.
However, previous research focused on ethnically
homogenous European populations, while demo-
graphic factors likely account for significant indi-
vidual variation in the gut microbiome.

Therefore, researchers examined the link
between gut microbiota diversity and depressive
symptoms across different ethnicities by analyz-
ing the fecal composition from six different ethnic
groups in Amsterdam (N = 3211).! The findings re-
vealed that lower gut microbiome variety within in-
dividuals (a-diversity) was significantly associated

NEWS

with depressive symptoms measured by the Patient
Health Questionnaire-9 (p < 0.001). Additionally,
the study found that differences in microbiota com-
position between individuals (B-diversity) were
also associated with depressive symptoms, explain-
ing 29%-18% of ethnic differences in symptom
scores after adjusting for age and sex (p < 0.001).
These findings suggest that variations in the micro-
biome may partly contribute to the disparities in de-
pressive symptoms observed across ethnic groups.
Specifically, certain bacterial genera, such as
Christensenellaceae and Ruminococcacea, were
positively correlated to depressive scores, where-
as Coprococcus, containing anti-inflammatory bu-
tyrate-producing species, was inversely correlated
with these scores.

In conclusion, this research highlights the
association between the variety of gut microbiome
composition and depressive symptoms among eth-
nicities, and understanding this relationship may
lead to new targets for psychobiotic interventions
to effectively treat depression.

1. Bosch JA, Nieuwdorp M, Zwinderman AH, et al. The gut
microbiota and depressive symptoms across ethnic groups.
Nat Commun. 2022;13:7129.

Finger-stick dried blood spots (DBS)
as an alternative to venipuncture for
the determination of CRP-levels

FARTUUN ALI" AND JACQUELINE CLOOS?

1. FacuLty oF MepicINE, AMsTERDAM UMC, LocatioN VUmc
2. DEPARTMENT OF HEMATOLOGY, AMSTERDAM UMC, LOCATION
VUmc

C-reactive protein (CRP) is a biomarker used to
monitor, diagnose and predict infections and car-
diovascular diseases (CVD). In practice, CRP is
measured from blood collected through venipunc-
ture. Research has shown, however, that CRP can
also be measured from capillary finger-stick DBS,
which may enable effective patient follow-up in
a minimally invasive way. In addition, this would
potentially enable early detection through efficient
screening programs.

In order to determine if finger-stick DBS
CRP measurements can be used in everyday prac-
tice, Schakelaar et al.1 conducted a study in which
CRP levels from DBS were compared to CRP levels
from venous heparin plasma. For this comparison,
blood was collected from 53 patients visiting the

outpatient clinic of the University Medical Center
Utrecht, and CRP was measured using both meth-
ods.

Using finger-stick DBS, at a cut-off of >
3mg/L the researchers found a sensitivity (95%CI)
of 1.00 (1.00-1.00) and a specificity (95%CI) of
0.96 (0.89-1.03) for the prediction of high risk for
CVD. In addition, at a cut-off of 10 mg/L a sen-
sitivity (95%CI) of 0.92 (0.77-1.07) and a speci-
ficity (95%CI) of 1.00 (1.00-1.00) was found for
the prediction of possible infections. Results were
validated by, among others, evaluating the preci-
sion of measurement. The researchers concluded
that CRP from DBS can be used as an alternative
to venipuncture in everyday practice. This method
enforces further patient participation, which is in-
creasingly warranted nowadays. Besides better pa-
tient follow-up, DBS CRP may render effective and
successful screening programs.

1. Schakelaar, Michael Y et al. “Analysis of C-reactive protein

from finger stick dried blood spot to predict high risk of
cardiovascular disease” Scientific Reports 13(1), 2515,

2023 4
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NEWS

The influence of a pathologist’s
personality on the interobserver
variability of PD-L1 scoring in
NSCLC

Ezal ULas! AND JuLia DRIESSEN?

1. FacuLty oF MEepicINE, AMsTERDAM UMC, LocatioN VUMc

2. DEPARTMENT OF HEMATOLOGY, AMSTERDAM UMC, LOCATION
AMC

Immune checkpoint-based immunotherapy has
changed the treatment landscape for non-small cell
lung cancer (NSCLC). One of the ligands targeted
by immunotherapy is the programmed death-ligand
(PD-L1) on the surface of tumor cells, which binds
to PD-1 on T-cells, inhibiting T-cell activation. PD-
L1 expression by immunohistochemistry staining
in a tumor biopsy can be used to predict response to
immunotherapy and has become an important tool
to make treatment decisions.

Although widely implemented, the use
of PD-L1 expression as a biomarker to determine
the possible treatment response is disputed. PD-L1
staining has shown high inter-assay and inter-lab-
oratory variations in terms of scoring by patholo-
gists. Different interpretations of the PD-L1 expres-

sion could have detrimental effects on the treatment
decisions that are based on this.

A recent study investigated the impact of a
pathologist’s personality on interobserver variabili-
ty and diagnostic accuracy of PD-L1 immunoscor-
ing in NSCLC.! Seventeen pathologists performed
PD-L1 scoring on 50 resected NSCLC tumors
in three categories (PD-L1 expression in <1%,
1-49%, and >50% of tumor cells) and performed a
personality test. Results show higher kappa values
(i.e. higher interobserver agreement) among pa-
thologists with high scores for conscientiousness,
(p=0.009), and they scored fewer tumors as PD-L1
positive (p=0.03). Pathologists with a neuroticism
personality scored a higher percentage of PD-L1
positive tumors (p=0.017) and had higher interob-
server variability (p=0.2). These results indicate
that a pathologist’s personality influences PD-L1
scoring, which questions the validity of this specific
biomarker.

1. Butter R, Hondelink, L.M., ... Radonic, T (2022). The
impact of a pathologist’s personality on the interobserver
variability and diagnostic accuracy of predictive PD-L1
immunohistochemistry in lung cancer. Lung Cancer, 166,
143-149.

<

New possibilities for cardiovascular
risk reduction in statin-intolerant
patients with bempedoic acid

JOHANNA DA Silva VOORHAM' AND ANNA EMANUEL?

1. FacuLty oF MebiciNE, AmsTERDAM UMC, AMsTERDAM MEDICAL
CENTRE, THE NETHERLANDS

2. DEPARTMENT OF INTERNAL MEDICINE, AMSTERDAM UMC, AMSTER-
DAM, THE NETHERLANDS

Cardiovascular events, like myocardial infarction
and stroke, are part of the most important non-com-
municable diseases among populations all over the
world. Primary and secondary prevention strategies
are widely used. One of these strategies is lowering
blood cholesterol levels by using statins. However,
many patients are unwilling to take statins due to
myalgia. A recent study evaluated whether bempe-
doic acid, a prodrug of statin, could also be used to
lower cholesterol levels and had fewer side effects.

The CLEAR Outcomes trial by Nissen
et al. is a multinational double-blind, randomized,
placebo-controlled trial involving statin-intoler-
ant patients who had a high risk of cardiovascular

disease.! A total of 13970 patients, of which 6992
received bempedoic acid and 6978 received pla-
cebo, were followed for a mean duration of 40.6
months. The reduction in LDL was 21% lower in
the bempedoic acid group compared to the placebo
group. In addition, this resulted in a lower incidence
of primary end-point events (a four-component
composite of major adverse events, i.e. cardiovas-
cular cause, nonfatal myocardial infarction, nonfa-
tal stroke, and coronary revascularization (11.7%
vs. 13.3%; p=0.004). These findings suggest that
bempedoic acid may be considered as an alterna-
tive for patients with statin intolerance. However,
several aspects of the study should be considered
For example, the intervention group showed more
side effects, bempedoic acid had no significant ef-
fect on separate end-point events, and this study did
not compare bempedoic acid to statins, ezetimibe,
or PCSKO9 inhibitors.

1. Nissen et al. (2023). Bempedoic Acid and Cardiovascular
Outcomes in Statin-Intolerant Patients. The New England
Journal of Medicine. 4
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Integrating Planetary Health and
sustainability within Pharmacotherapy

education

Joost D. PiET!

1. PHD CANDIDATE AND TEACHER PHARMACOTHERAPY AT AMsTERDAM UMC, LocaTion VUMC

As a PhD candidate and teacher in Pharmacother-
apy at the Amsterdam UMC, I teach medical stu-
dents of the VUmc how to safely and effectively
prescribe medication. Also I do research on how
we can improve prescribing education in Europe.
Before I started working here in March 2023,
I chose to do the last elective internship of my
medicine study on sustainability in healthcare, in
which I attempted to provide suggestions on how
to reduce medication waste on the intensive care
unit. During this internship, I became aware of the
major impact of our healthcare sector on the envi-
ronment and this increased my interest in making
planetary health a part of my future work in the
healthcare sector.

Without any doubt, the climate crisis is the great-
est challenge that we as humanity will face in the
upcoming decades. In order to prevent ourselves
from the potential disastrous consequences of this
crisis, we have to take actions in each sector that
has an impact on the environment. The healthcare
sector in the Netherlands is responsible for 7% of
the total greenhouse gas emissions of our coun-
try and medication has a large contribution to this
percentage.l Furthermore, many medicines have
direct harmful effects when they end up in the en-
vironment. Therefore, reducing the environmental
impact of medication will provide a significant
benefit for planetary health.

Many initiatives are already initiated in order to
reduce medication waste. However, no initiative
yet exists on integrating planetary health in pre-
scribing behavior and individual treatment choic-
es. Therefore, at the Pharmacotherapy unit of the
Amsterdam UMC (part of the Internal Medicine
department), we started a new project with the aim
of integrating planetary health and sustainability in

PLANETARY HEALTH

pharmacotherapy education for (future) prescrib-
ers. Within this project, our intention is to provide
concrete educational contributions towards reduc-
ing the environmental impact of medicines.

In order to enable the integration of planetary
health in prescribing education, we want to reach
widely supported international consensus on all
criteria that are essential to compare different
medicines with each other when taking planetary
health into consideration. Afterwards, we will cre-
ate and test a universal planetary health education
format for prescribing and we will develop inter-
national teaching materials and programs about
sustainable prescribing. Furthermore, we hope to
launch the idea that medical students and teachers
can be change agents in the process of taking plan-
etary health into account during the prescribing of
medication.

Together with 8 other European Universities and
the Dutch National Institute for Public Health and
the Environment, we submitted a proposal for
this project, called PlanEd Prescribing (Planetary
Health Education in Prescribing), in the hope to
receive the financial aid that enables us to execute
this project. The result of this application is ex-
pected to be announced at the end of July 2023.
When we receive a positive result, we will be able
to start the project in October 2023. Otherwise, the
intention to implement these planetary health ob-
jectives in our work will remain and will be carried
out through other projects.

REFERENCES

1. Rijksinstituut voor Volksgezondheid en Milieu RIVM.
Het effect van de Nederlandse zorg op het milieu (The
impact of Dutch healthcare on the environment), 2022
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MEET OUR TEAM

MEET OUR TEAM

MEET OUR TEA M

Stella Jacobs,

Public Relations & Secretary of AMS;

Dear readers,

It is with great pleasure that I introduce myself
as part of the team of AMSj. My name is Stella,
and I am a 25-year-old student studying interdis-
ciplinary social sciences, and currently serving as
the Secretary and PR of AMS;j's general board. My
passion lies in (clinical) neuropsychology. I am en-
thusiastic about learning more about the medical
field from medical students and incorporating my
social and psychological backgrounds in discus-
sions on how to improve healthcare.

I was introduced to AMSj by my friend Dasha
in October 2022 and was immediately excited to
apply. As Secretary and PR, I am responsible for
keeping records of meetings, updating the web-
site and social media channels, and managing the
info@amsj.nl email.

What I enjoy most about working at AMS;j is the
opportunity to collaborate with people from a dif-
ferent academic background. I would also like to
emphasize that I find the publication process very
interesting. It is a unique process where a team of
students works towards a common goal.

I am grateful for the opportunity to be part of the
AMS;j team and hope you enjoy reading this edi-
tion. I believe that AMS;j offers students excellent
opportunities, including learning about the review-
ing process of scientific articles, working towards
a common goal in a team, and publishing their
manuscripts in an accessible way. In the future, I
hope to see AMSj grow as a platform for student
manuscripts and achieve a level of notoriety with-
out losing its acceptability. Xl
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MEET OUR TEA M

Tycho ter Beek,
Treasurer of AMS;j

It is with great pleasure that I can introduce my-
self to you here. My name is Tycho ter Beek, and
I am honoured to fulfil the position as board mem-
ber and treasurer of AMS;j since January this year.
Currently, I am a third-year medical student at the
VU. Throughout my study, I have always been
intrigued by the intersection of medicine and re-
search. While actively looking for opportunities to
engage in the world of research, I first came across
AMS;j through their website and journal. This cap-
tured my attention and prompted me to look at any
vacancies. After meeting the team and seeing the
dedication and professionalism of all members in-
volved, I am glad to have applied for this position.

As treasurer, my job is to oversee all aspects of
financial management of AMS;j. This entails fi-
nancial planning and reporting, accounting, and
managing sponsors. In the future, I would like to
see AMSj continue to grow and thrive, by expand-
ing its reach and impact. My goal as treasurer is to
implement strategies to enable AMS;j to reach this
goal and to ensure long-term sustainability. For
example, I aim to streamline the budgeting process
and to implement cost-cutting measures, while
securing new sources of funding to support more
initiatives and projects.

AMS;j contributes to medical students not only by
providing a platform to publish their research, but
also by fostering a community of enthusiastic stu-
dents. This helps students to hone their research
and organizational skills, and also provides expo-
sure to the peer-review and publication process. |
hope that as a reader you find AMSj to be a valu-
able resource and platform for your own research
endeavours. <
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RADIOLOGY IMAGE

Neurological abnormalities in
ayoung patient

MaTTHUS J. VAN EE', DR. CARL A.J. PUYLAERT? AND PROF. DR.
MARIO MAAS?

1. FacuLty oF MepiciNE, AmsTERDAM UMC, LocaTioN AMC
2. DEPARTMENT OF RADIOLOGY AND NUCLEAR MEDICINE,
AmsTERDAM UMC, LocaTioN AMC

CASE

A 25-year-old female who has been experiencing
fatigue for the past eight months, along with an
unsteady gait and facial numbness, has presented
for evaluation.

An MRI was performed, showing the following
images...

onow>

QUESTION 1

Which of the following terms describes the white
matter lesions observed in the sagittal FLAIR MRI
image?

Plaques
Ischemia
Dawson’s fingers
Granulomas

QUESTION 2
Look at the second MRI image; do you see any ab-
normalities and if so, how would you describe them?

A. No abnormalities

B. This is an axial post-contrast T1 image
showing a lesion with open ring enhance-
ment in the left frontal lobe

C. This is an axial FLAIR image showing
T2-hyperintense juxtacortical lesions

D. This is an axial FLAIR image showing
T2-hyperintense lesions in the periventri-
cular white matter.

QUESTION 3

Review the imaging to identify the most likely diag-
nosis and determine whether the radiologic criteria

for this disease are met. 7

Answer on page @
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TEACHABLE MOMENTS

Expecting the unexpected

Mivaapa AsDI' AND MARC SIRKS?

1. FacuLty oF MebiciNg, AmsTERDAM UMC, LocatioN VUmMc
2. DEPARTMENT OF OPHTHALMOLOGY, AMSTERDAM UMC, LocaTion AMC

As medical students, we get clinical lectures from
doctors every week who bring in patients to tell
their stories. One week, I encountered a special
patient. A 17-year-old patient - who was not much
younger than me at the time - was presented with
a genetic disease and a shortened life expectancy
of about 40 to 50 years. He told his journey of
being in and out of hospitals while juggling his
relatively normal teenage life. Despite knowing he
had a shortened life expectancy compared to his
peers, he still seemed very optimistic. This posi-
tive mindset of the patient and the doctor moved
me but also made me question: how do you tell a
(pediatric) patient that he is not going to live very
long? Then again, life and its duration are never
guaranteed. This stuck with me and made me more
intrigued by pediatrics.

A few months later, we were told this patient had
suddenly died in an accident unrelated to his con-
dition. I was taken aback by this news of how a pa-
tient who was most likely to die from his disease,
died in the most unexpected way. I became aware
of the fragility of life. Even the very experienced
doctor who shared the news was visibly moved by
it due to the long-term doctor-patient relationship
they shared.

“I was taken aback by this
news of how a patient who
was most likely to die from
his disease, died in the most

unexpected way”

This made me wonder whether I would be able
to deal with the passing of patients, especially
when it is outside of my control. At that moment,
I learned the difference between having responsi-
bility and having control over life’s circumstances.
Sometimes, the only thing medical professionals
can provide is comfort to patients and their fami-
lies. Perhaps these moments can’t be fully taught
but can only be experienced by yourself.

“At that moment, I learned
the difference between
having responsibility
and having control over life’s
circumstances”

Fortunately, my university teaches and prepares
students in delivering bad news to patients and
dealing with death. Overall, dealing with the death
of patients requires compassion, support, and care.
Care for your patients, and their families, but also
for yourself as a healthcare provider. Although
coping with death might not become any easier
throughout the years, it does become easier to ap-
preciate that most patients will survive. <
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SOLVING STATISTICS

All you have to know about confounders,
moderators, and mediators in medical

research

Jos Twisk!

1. DEPARTMENT OF EPIDEMIOLOGY AND DATA ScieNcE, AMsTERDAM UMC

Confounding, moderation, and mediation all influence the results of medical research in slightly

different ways. The problem is that many medical researchers are a bit confused by the terminology.
Therefore, the purpose of this column is to shed some light into the dark.

First of all, there is confounding. Suppose we
perform a study to evaluate the relationship
between smoking (which is the exposure) and the
occurrence of myocardial infarction (which is the
outcome). We probably will find a positive rela-
tionship between these two variables. Suppose now
that smoking is part of what we call an unhealthy
lifestyle cluster and it seems that in the study,
smokers are more inactive than non-smokers. In
that case, part of the effect observed for smoking

can be due to inactivity. In this study, inactivity is
a confounder in the relationship between smoking
and the occurrence of myocardial infarction. Part
of the effect of smoking is caused by something
else, the confounder (in this case inactivity). So,
the actual effect of smoking is less than observed
in the first analysis. The ‘real’ effect of smoking
can be obtained from an analysis including smok-
ing and inactivity.

A

probability to have MI

/

non smoker smoker

smoking 10 06-14 <0.001

C

probability to have MI

J—

non smoker smoker

---------- ight —non overweight

probability to have MI

non smoker smoker
-~-inactive —active
le __lesxa lpwalie ]

smoking 06 02-10 0.003
inactive 21 16-26 <0001

non smoker smoker
---hypertension —non hypertension
I R T T T

smoking 06 02-10 0.003
hypertension 2.1 16-25 <0.001

FIGURE 1 A: crude effect; B: confounding; C: moderation; D: mediation

MI = myocardial infarction
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SOLVING STATISTICS

Confounding is often confused with mediation.
The reason is that mediation and confounding can
be investigated in exactly the same way. The dif-
ference between the two is based on a different
definition. A mediator is in the causal path of the
exposure and the outcome, while a confounder is
not in the causal path. Let us look, for instance,
at hypertension in the same example as mentioned
before. Smokers have a higher probability to have
hypertension compared to non-smokers. Basical-
ly the same as has been mentioned for inactivity.
However, because hypertension is in the caus-
al pathway of exposure (smoking) and outcome
(myocardial infarction), hypertension is seen as
a mediator in the relationship between smoking
and myocardial infarction, i.e. part of the effect
of smoking on myocardial infarction goes through
hypertension. Basically the same idea, but a totally
different interpretation.

“A mediator is in the
causal path of the exposure
and the outcome, while
a confounder is
not in the causal path”

Confounding and mediation can be analyzed in the
same way; the only difference is the interpretation.
Moderation, on the other hand, is a totally different
concept. Moderation is also known as effect modi-
fication and when a particular variable is a moder-
ator it means that the effect of interest is different
for other groups of the particular moderator. For
instance, the relationship between smoking and
myocardial infarction can be moderated by over-
weight. This means that the relationship between
smoking and myocardial infarction is different for
people with overweight and people without over-
weight.

It is important to realize that a particular variable
can be a confounder and a moderator in a partic-
ular relationship. In many textbooks, it is more or
less suggested that a variable is either a confound-
er or a moderator. That suggestion is not correct.

“..when a particular
variable is a moderator it
means that the
effect of interest is different
for other groups of the
particular moderator”

FIGURE 1illustrates the principles of confounding,
mediation, and moderation. FIGURE 1A shows the
relationship between smoking and the probability
of having a myocardial infarction (MI); this effect
(i.e. a regression coefficient of 1.0) is known as
the crude effect. FIGURE 1B shows the confound-
ing effect of inactivity on the relationship between
smoking and MI. It can be seen that the effect of
smoking is attenuated by inactivity, i.e. the effect
of smoking on Ml is less strong (0.6 instead of 1.0)
when an adjustment is made for inactivity. It can
also be seen that the effect of smoking is equal for
active and non-active subjects. So, inactivity is not
a moderator in this relationship. This is different
in FIGURE 1C, in which the relationship between
smoking and MI is different for subjects that are
overweight and subjects that are not overweight.
Therefore, FIGURE 1C illustrates moderation,
which is analyzed by adding an interaction term to
the regression model. Based on the significance of
the interaction term (p<0.001), there is significant
moderation. FIGURE 1D is basically the same as
FIGURE 1B; in both situations, the relationship
between smoking and MI is attenuated by either
inactivity or hypertension. The only difference is
the interpretation of the influence of the third vari-
able. Because hypertension is assumed to be in the
causal pathway between smoking and MI, hyper-
tension is interpreted as a mediator in this relation-
ship. Inactivity, on the other hand, is assumed not
to be in the causal pathway, so inactivity is inter-
preted as a confounder. <
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I RAN INTO...

In the Erasmus Medical Centre, I ran into...
Amir-Hossein Sadeghi, cardiothoracic
surgery resident
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As a final-year cardiothoracic surgery resident at the Erasmus Medical Center, Amir-Hossein
Sadeghi will be able to call himself a cardiothoracic surgeon in less than a year. Apart from seeing
patients and doing surgery, he is also active in the field of research and innovation within cardio-
thoracic surgery. He is the co-inventor of CardioVR and PulmoVR, a virtual reality and artificial
intelligence-based tool that provides surgeons with 3D views of the anatomy of patients, based on

CT scans, to improve surgical planning.

Could you talk about the journey that brought you
where you are now in your career?

In 2010, I started studying Pharmacy at Utrecht
University. During my Bachelor thesis internship,
I got inspired by a physician who was also engaged
in conducting biomedical research. That was the
moment [ decided to become a doctor and pursue
a job where I would treat patients and maintain en-
gagement in clinical research. After obtaining my
Bachelor’s degree, I got enrolled in SUMMA, a
dual-degree Master’s program at Utrecht Universi-
ty. In this way, I could reach my goal of becoming
a physician and a clinical researcher. During this
trajectory, my interest in cardiothoracic surgery
found its origin when I attended coronary bypass
surgery for the first time. After becoming a doctor
I started working at the Erasmus MC as a junior
physician (ANIOS).

In 2018 T got accepted to become a resident in
training (AIOS). As I commenced my training, I
experienced difficulties in using CT scans while
preparing for complex lung surgery. Out of curiosi-
ty, I started investigating how I could improve this.
After a while I came across the term ‘virtual reali-
ty’ and I thought maybe this could be the solution
I was looking for. With Medical VR and cardio-
thoracic surgeons, I developed PulmoVR. Shortly

Amir-Hossein Sadeghi, cardiothoracic surgery resident

after commencing my training, I started my PhD in
immersive virtual reality in cardiothoracic surgery,
which I successfully finished in 2021.

What has been the biggest struggle in your career?
The biggest struggle would be the insecurity
during early residency as a resident not in train-
ing (ANIOS) Cardiothoracic surgery is very com-
petitive when it comes to becoming a resident in
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training (AIOS). I wanted to fulfill my big dream
of becoming a cardiothoracic surgeon. There was
constant pressure, because as a candidate you have
to constantly prove yourself and leave no space
for errors. When I received the news that I got ac-
cepted to become a resident in training, it felt as if
a huge burden fell off my shoulders. I was really
relieved and grateful.

What do you consider to be the most beautiful
aspect of cardiothoracic surgery?

As a cardiothoracic surgeon, it is a privilege and
a great honor to literally take a patient's heart or
lungs in your hands and fix it in order to save or
improve someone’s life. The best feeling in the
world for me is to be able to see that after an op-
eration, the patient is feeling better or sometimes
‘relieved’. This, together with the gratitude of the
patients, is an indescribable feeling that I find the
most beautiful aspect of this humane specialty.

What is the most valuable lesson you learned
during your career?

It is always important to work hard if you want to
achieve a goal. Be eager to learn, stay humble, and
remember that everything within cardiothoracic
surgery is done with teamwork. That is why it is
important to have a good understanding with your
colleagues. These lessons all correlate with each
other in order to function well in a team to provide
optimal care for patients.

Do you have any advice for students with an inter-
est in cardiothoracic surgery?

Start well in advance to explore how you want to
profile yourself within the field. Doing research is
not a must! You can also profile yourself by show-
ing your interest and passion in other ways such as
education, innovation, management, or anything
else. Starting well in advance is key. Make sure
you are well prepared when you are at the depart-
ment and make sure that you are in the picture with
the surgeons and residents. Go to the library, grab
a book, and study. Really old school, but this will
help you increase your knowledge of this special-
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CLINICAL IMAGE
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Pain: From toothache to suicide?

MerT ULug'
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AMSTERDAM, THE NETHERLANDS.

CASE

Mr. A, 26 years old, seeks consultation
regarding right mandibular pain, presum-
ably due to the 48 (wisdom tooth).

You see the following orthopantomogram
(OPT/OPG)

QUESTION 1

The OPT reveals:

A. Caries: Cavity in the 48, probably reach-
ing the nerve.

B. Periodontitis: A radiolucency around the
crown (pericoronal) of the 48 indicates
vertical bone loss.

C. Temporomandibular Joint (TMJ) dis-
order: The TMJ has a sharp angle, indi-
cating overuse of the lower jaw.

D. No notable findings.
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Case courtesy of Francis Deng,

Radiopaedia.org, rID: 70397

No signs of local inflammation were observed
(redness, swelling, pain, heat, and/or loss of
function).

The pain is described as spontaneous intense
bursts, lasting for less than a minute, with
subsequent periods of significantly lower lev-
els of pain.

Paracetamol, ibuprofen, and tramadol were
completely ineffective. A slight touch, e.g.
whilst brushing the teeth or shaving, can trig-
ger the pain. The pain is so intense that he
wants to repeatedly bonk his head to the wall.
Suicidal thoughts, although briefly present,
were also mentioned.

QUESTION 2

Knowing you were a very eager medical student,
you quickly remember which diagnosis is most be-
fitting and also its potential cause(s):

Overuse of the jaws

A blood vessel

A lack of sleep

Multiple sclerosis

Tumor

Idiopathic

mTmoawe

QUESTION 3

A Jannetta procedure will take place soon. Which
pharmaceutical option is indicated for suppressing
the pain associated with the condition in the mean-
time?

Carbamazepine (anti-epileptic)
Sumatriptan (selective SHT1-agonist)

Verapamil (calciumantagonist)
Morphine (opioid) P

Answer on page @

onw>

TEACHABLE MOMENTS

A joyful view of life — different patient

perspectives

SOUMAYA LAABAR' AND SANNE GRAAF?
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“Working as a medical
professional allows us to
experience a variety of
memorable cases”

“The human perspective
on disease is an exciting part
of your work as a medical
professional”

Working as a medical professional allows us to
experience a variety of memorable cases. For this
section, I will describe a patient case Drs.. S. Graaf
encountered working in the pediatric field.

“?A 5-year-old girl was presented at the emergency
department with dyspnea. She looked unwell and
anxious. Her face was pale and she was not able
to speak. There was marked chest recession, a re-
spiratory rate of over 40 breaths per minute, and a
low oxygen saturation of 88%. During the psychi-
cal examination, decreased breathing sounds were
heard over de lungs. Oxygen support and salbu-
tamol nebulization were started. Shortly after, she
was admitted to the pediatric ward with bronchial
hyperreactivity due to a viral respiratory infection.
Over the night she needed higher oxygen support
levels and the salbutamol nebulization frequency
was increased. Luckily she was stable in the morn-
ing. We refrained from a transfer to the pediatric
intensive care unit. During bed rounds, we came
to her room. She looked out of the window, the
sun was shining on her face. Because of the nasal
oxygen cannula, she was not able to move freely.
Nonetheless, she told us very happily *’I feel better
already, I can go home now!’.

The human perspective on disease is an exciting
part of your work as a medical professional. There
is a wide variety due to demographic and cultural
differences. This patient's case describes the resil-
ience of the child. Even though physically she was
not able to leave the hospital yet, she already felt
better. I recommend everyone to work with chil-
dren for an extended period of time. The beauty
of this resilience is something we can learn from
as adults.”

<

June 2023 | AMS;j Vol. 31



SUBJECT 101 - ANATOMY & EMBRYOLOGY

Tetralogy of Fallot
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septal defect

FIGURE 1 Anatomy of tetralogy of Fallot (UpToDate: Pathophysiology, clinical features, and diagnosis of tetralogy

of Fallot).

DEFINITION

Tetralogy of Fallot is a cyanotic congenital heart
defect characterized by the simultaneous occur-
rence of four anatomical construction defects.
These defects include a right ventricular outflow
tract obstruction, right ventricular hypertrophy,
ventricular septal defect, and an overriding aorta.

EPIDEMIOLOGY

About 60 children are born with a tetralogy of Fal-
lot in the Netherlands every year. With a preva-
lence rate ranging from 50 to 70%, this is the most
frequently occurring cyanotic congenital heart de-
fect worldwide. Roughly 7 to 10 percent of cases
of all congenital heart diseases can be attributed to
this defect.!

ANATOMY

The exact cause and embryology of these defects
are unknown, but it is believed that during devel-
opment, a deviation of the infundibular septum
can lead to improper development of the septum,
resulting in a “hole” in the septum or ventricular
septal defect (VSD). Additionally, the aorta is dis-
placed over the ventricular septal defect causing
an overriding aorta, which can lead to right ven-
tricular outflow tract (RVOT) obstruction. These
defects put significant pressure on the right ventri-
cle forcing it to work harder, eventually leading to
hypertrophy or enlargement of the right ventricle.?
For illustration see (FIGURE 1).
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ETIOLOGY

Although the tetralogy of Fallot often occurs spo-
radically?, it can also occur as part of a syndromic
condition, often genetically determined such as
Down syndrome and DiGeorge syndrome. Certain
maternal risk factors are also associated with this
condition, such as maternal alcohol consumption
during pregnancy and phenylketonuria.*

“Although the
tetralogy of Fallot often
occurs sporadically, it can
also occur as part of a
syndromic condition”

CLINICAL FINDINGS

Most patients with tetralogy of Fallot are diag-
nosed prenatally. Patients with a mild form may be
initially asymptomatic. The severity of the symp-
toms depends on the degree of obstruction of the
right ventricular outflow tract. In mild obstruction,
left-right shunting of blood occurs through the
VSD. Therefore, the patient might not show severe
symptoms of cyanosis. In this case, the cyanosis
may be seen mainly in the child's extremities.
However, in severe obstruction, right-left shunting
takes place making the cyanosis more pronounced.
In addition, children may have attacks called "Tet
spells", usually after a period of exercise where the
right ventricle constricts, exacerbating the constric-
tion already in place, and allowing more deoxy-
genated blood to enter the systemic circulation.
This results in a child who is restless looks extra
cyanotic, and has stuttering breathing. These at-
tacks vary in duration and can sometimes be fatal.’
Typically, the child then attempts to squat, a mech-
anism that increases peripheral vascular resistance
and can lead to temporary reversed shunting and
recovery.

TREATMENT AND PROGNOSIS

Fortunately, the severe attacks mentioned above
are less common because children with tetralogy
of Fallot usually undergo surgery during their first

SUBJECT 101 - ANATOMY & EMBRYOLOGY

year of life to correct the ventricular septal defect
and alleviate the pulmonary constriction. Without
surgery, it is estimated that 50% of patients do not
reach their third year of life. With the corrective
operation, more than 90% of the patients reach the
age of 25 years.®’

“With the corrective
operation, more than 90% of
the patients reach the age of

25 years.”
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Uninformed consent

Randomized controlled clinical trials are often
regarded as the most straightforward way to gather
information on the efficacy or safety of medi-
cal treatment. Usually, before the trial starts a lot
of care is given to the establishment of the most
relevant outcome measures, choice of the right
intervention and control groups, and adequate
identification of eligible study subjects. After the
initiation of the trial much effort is devoted to find-
ing the right patients to participate, following all
study procedures according to the protocol, and —
after completion —analyzing the results as precisely
as possible and publishing the results.

Nevertheless, not every clinical trial is a success.
One of the biggest hurdles is often collecting the
required number of trial participants. More than
85% of clinical studies that are included in clinical
trial registers do not successfully include the num-
ber of patients within the pre-specified timeframe.
Insufficient inclusion is the reason for the stopping
and failure of about one-fifth of all clinical studies.
The most frequent reason for insufficient inclusion
is a too-optimistic estimate of eligible patients at
the start of the trial. While almost every protocol
starts by advertising that the disease of interest ...
is one of the most frequently occurring problems
in medicine ...”, patients seem to vanish like thin
air as soon as a trial starts. The problem is fur-
ther aggravated by too complex in- and exclusion
criteria.

Failure of a clinical trial is not only a waste of time
and energy of the investigators and a dissipation
of scarce research money by funding agencies but
also quite unfair towards the patients that did par-
ticipate. In fact, they had agreed to be exposed to
a new intervention (or placebo) and have often
undergone additional trial procedures or hospital
visits. They had done so because they were pre-

pared to contribute to medical research, sometimes
mostly in the interest of other, future, patients.
But if their sacrifice did not at all contribute to an
increase in medical knowledge because the trial
failed, their effort was useless and their good faith
is being compromised.

Another form of a failed trial is a trial that has
been completed and analyzed but is eventually not
published. Withholding publication of trial results
may be at the request of a sponsoring company that
wants to protect intellectual property. However, the
current scientific code dictates that such interests
can only justify a minor delay (a few months) in
publication and that all results should be ultimately
published. Nevertheless, a recent survey of 500
of the largest studies in the most important trial
register (ClinicalTrials.gov) demonstrated that the
results of 70 trials with a total number of approxi-
mately 90.000 participants were not yet published
ten years after the completion of the study.

I am not sure whether participating patients are at
all informed that they had participated in a failed
study (including a study that was completed but
not published). And it is even less certain that we
warn patients of possible failure when we ask them
to participate in a trial or that we promise them
that trial results will always be published. I think
it would be appropriate if ethical review boards
would pay attention to adequately informing po-
tentially participating patients that a trial is not
always successfully completed and would ask for
guarantees that all trial results would be published
within a reasonable time frame. If not, patients are
likely to provide uninformed consent when asked
to participate in clinical research. <
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Updated recommendations for hiccups in a

palliative setting
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Hiccups are a common symptom among pallia-
tive oncology patients negatively impacting the
quality of life. Prevalence ranges from 1 to 9%'.
Recently, the guidelines for this symptom have
been updated. When the underlying cause of hic-
cups cannot be addressed, non-drug measures such
as vagal nerve stimulation (Valsalva maneuver),
uvula stimulation (by tickling the pharynx with a
cotton swab), or diaphragm inhibition (by swal-
lowing crushed ice) are advised as first steps.> Sev-
eral studies have explored the effectiveness of acu-
puncture as well.> However, there is insufficient
evidence to recommend this, due to low-quality
studies that only compare acupuncture to methyl-
phenidate or anisodamine, which are not proven
effective.’

“Hiccups are a common
symptom among palliative
oncology patients negatively
impacting the quality of life”

For pharmacological treatment, baclofen, gaba-
pentin, and metoclopramide are the three options
that are best supported by scientific evidence.?
It is not clear whether one of these is superior to
the other.® The choice should therefore be based
on individual patient preferences and the phar-
macological properties that best fit their charac-
teristics.* Other drugs have been less extensively
studied or exhibit a less favorable side-effect pro-
file.* Chlorpromazine is the only registered drug
for this indication, but it is less readily available
in the Netherlands.® It may be considered if the

GUIDELINE UPDATE

above-mentioned drugs have not been effective,
in which case, consultation with a pharmacist is
recommended.® If pharmacological treatment op-
tions fail, unilateral blockade or electrical stimu-
lation of the phrenic nerve should be considered
even though anesthesiologists have limited experi-
ence with this intervention.® This recommendation
is based on a study that demonstrated promising
results.* This retrospective study showed that one
session of 48-hour epidural blockade of C3-C5
resulted in the resolution of symptoms in 61% of
cases, and for two sessions this result improved to
93%.* There was no control group, therefore no
p-values were reported.*

In conclusion, the revision of the guideline re-
sulted in the recommendation of three equally
effective pharmacological options, and of phrenic
nerve blockade as a potential next step. This re-
vision makes the treatment of hiccups more evi-
dence-based and therefore may improve the care
for patients with this debilitating symptom.
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Prof. Dr. Michel van den Bekerom, Orthopedic surgeon at
OLVG hospital and Jan van Goyen clinics

Could you introduce yourself to our readers?

My name is Michel van den Bekerom. I have been
an orthopedic surgeon for twelve years now. I work
in the elbow and shoulder unit at OLVG Hospital
and Jan van Goyen Clinics. I also enjoy doing and
supervising scientific research. In my spare time, I
spend time with my family, drink wine and make
tours on my race bike.

What is your area of expertise?

During my fellowships, I have specialized in the
operative treatment of both shoulder and elbow
conditions. As a professor in sports traumatology,
my main focus is on sports-related injuries. We
treat a broad spectrum of diseases in patients both
young and old, and also in amateur and profession-

al athletes. These pathologies consist of fractures,
ligament injuries, joint instability, and also related
arthrosis. Sometimes a patient needs an operation
and in other moments it may be better to not oper-
ate. As a surgeon, operating is one of the best parts
of the job but a good surgeon also knows when not
to operate.

“As a surgeon, operating is

one of the best parts of the

job but a good surgeon also
knows when not to operate.”

Why is being an orthopedic surgeon so much fun?
Forme, it is the variation within my workweek. One
day, I work with my team in the operating room,
while the next day, I see patients in the outpatient
clinic or conduct research. The variety of condi-
tions, ranging from relatively simple to complex
ones, we treat at OLVG makes it a vigorous work
environment. Additionally, in a teaching hospital,
I have the opportunity to work with and educate
young doctors and students, which is something
that I enjoy tremendously. Another fun part of be-
ing an orthopedic surgeon is working in a team.
Orthopedic patients often need a multidisciplinary
team, which can consist of sports medicine physi-
cians, radiologists, physiotherapists, anaesthesiol-
ogists, operating assistants, and so forth. You will
get to work with many different colleagues!
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“Another fun part of being
an orthopedic surgeon is
working in a team”

Can you tell us something about your research
focus?

The focus of our research is on shoulder- and el-
bow conditions. We try to understand the relation-
ship between structural, functional, and mental
problems. For instance, when we treat shoulder in-
stability, we may surgically address the structural
issue by fixing the labrum, and work with the pa-
tient's physiotherapist to address functional prob-
lems by training the rotator cuff and scapula mus-
cles. However, a significant number of our patients
may not fully recover and return to their normal
activities due to the fear of re-dislocation, which
can be considered a mental problem. We believe
that the mental aspect of our patients' conditions is
just as crucial as the structural and functional ones,
and that's where our research is focused. We seek
to understand which patients experience the fear
of relapsing and how we can help them regain the
confidence to return to their sport or work.

“We believe that the
mental aspect of our
patients' conditions is just as
crucial as the structural and
functional ones”

Many of our readers are students, what would you
advise them?

My advice is to keep an open mind during your
internships and find a specialty that excites and
suits you. Some specialties may look heroic or in-
teresting during your internship but they have their
downsides as well. Take your time and figure out
what you find important in life.
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Finally, can you mention something in your life
you are particularly proud of?
While I work hard and certainly enjoy my job, I
have learned to switch off the "doctor button" when
I need to do something else. This has enabled me
to be fully present with my family at home or my
friends on vacation without having to think about
work. As a result, I find that my work remains en-
joyable, and I can get more satisfaction from my
spare time. Achieving this balance between work
and personal life is something that I am proud of,
and I believe it has made me a better doctor and a
happier person.

appier perso <
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CHANGING PERSPECTIVES

3D Printed Breast Implants:
Fiction or Reality?

FeLicio WiLDeBOER' AND DEeBBY Bom?
1. Facutty oF MEebicINE AmsTERDAM UMC, LocaTioN VUMC

2. VAN WEEL-BETHESDA HOSPITAL DEPARTMENT OF EMERGENCY MEDICINE STATIONSWEG 22,

DIRKSLAND

A great number of breast cancer patients prefer
breast-conserving surgery. However, breast-con-
serving surgery is occasionally accompanied by
post-operative problems such as infections, defor-
mities, asymmetry, and pain. 3D printing (3DP)
can mitigate these adverse effects by precision 3D
scaffold printing where scaffolds can be altered ac-
cording to the patient’s wishes. Moreover, depend-
ing on the used print material these scaffolds are
able to incorporate medication, such as antibiotics
to mitigate the risk of infection, or chemotherapy,
allowing shrinkage of the tumor. Furthermore,
some used biopolymers can be incorporated with
stem cells, allowing for the growth of breast-tis-
sue-forming cells over time to enhance cosmesis.
In recent studies, biodegradable scaffolds are used
which are absorbed by the body over time, there-
fore reducing post-operative complications and the
number of needed revisionary surgeries.

FIGURE 1 a) schematic overview of the pores of the
scaffold; b) Liposuction procedure near the abdominal

midline incision; ¢) empty scaffold; d) completely
filled scaffold; e) fat injection in the prevascularizated +
lipoaspirate scaffolds; f) the final form of scaffold adapt-
ing a natural breast shape.

e

FIGURE 2 Schematic overview of prevascularisa-
tion and delayed-fat injection step. Firstly, the empty
scaffold is implanted. Secondly, over the following 2-3
weeks connective tissue formation and neovasculariza-
tion occurs within the pores of the scaffold. Then fat is
injected into the pores. Pre-formed vascularization al-
lows stabilization of the formed adipose tissue.

One of those studies was conducted by Chhaya et
al. (2016) in which Bellaseno’s medical-grade 75
cm3 polycaprolactone-based biodegradable im-
plants (Senella) were implanted in six surgically
created subglandular pockets on female swine (n
= 4).! The four female pigs were evaluated with a
follow-up of 24 weeks. Their results showed that
all subjects tolerated the implantation and surgery
with no clinical signs of infection. One swine de-
veloped seroma accumulation in one subglandular
pocket (n = 1; 4.2%) 12 weeks post-surgery. Fur-
thermore, prevascularisation and delayed fat-in-
jection techniques with lipoaspirate were used and
yielded promising adipose tissue regeneration on
the scaffolds (FIGURE 1AND 2). In 2022 Manufac-
turer Bellaseno announced that their 3DP Senella
breast implants entered phase I human trials.> As
shown in the study of Chhaya et al. the implants
are biodegradable and therefore slowly absorbed
by the body within three years while leaving be-
hind the patient’s own tissues by autologous fat
injections. Last year these implants passed its first
human trial, confirming the implant’s efficacy and

AMS; Vol. 31 | June 2023

safety in human applications. Furthermore, these
properties eliminate the risk of rupture and encap-
sulation, while weighing more than 90% less than
silicone-based implants.

“these properties
eliminate the risk of rupture
and encapsulation, while
weighing more than
90% less than silicone-based
implants”

These results are promising and show that we are
one step closer to eradicating traditional materials
and manufacturing methods used for implants in
the field of plastic surgery. Consequently, reduc-
ing post-operative complications while possibly
increasing cosmesis and patient satisfaction rate.
Furthermore, the personalization of scaffold prop-
erties will further enhance treatment options in
breast cancer patients. Nevertheless, more research
is needed to further enhance the field of 3DP in
order to completely replace traditional manufac-
turing methods.

REFERENCES
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(2016). Transformation of Breast Reconstruction via Ad-
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SUBJECT 101 - PHYSICAL EXAMINATION

A helpful tool to assess pigmented

skin lesions in primary care

YassMINA DERRAZE' AND CHRIS H. MAREES?

1. FacuLty oF MepiciNE, AMSTERDAM UMC LocATION VumMc
2. DEPARTMENT OF GENERAL PRACTICE, SECTION STUDENT EDUCATION VUMC

“timely diagnosis and
treatment are essential for
improved patient outcomes”

One of the most prevalent types of cancer world-
wide is skin cancer, which encompasses melano-
ma, basal cell carcinoma, and cutaneous squamous
cell carcinoma. According to the World Health
Organization (WHO), there were an estimated
324,000 new cases of melanoma worldwide in
2020. Melanoma comprises just 1% of skin can-
cers but is responsible for the majority of skin can-
cer deaths.! In the Netherlands alone, 800 patients
per year die due to melanomas.? As a result, timely
diagnosis and treatment are essential for improved
patient outcomes, especially for melanoma.

There are four types of melanomas to be identified:
superficial spreading melanoma (SSM), nodular
melanomas, lentigo melanomas, and acral len-
tiginous melanoma.** SMM is the most common
type of invasive melanoma and often occurs at the
trunk or legs. Nodular melanomas often present
as a raised, firm, dark-colored bump that can rap-
idly increase in size and often occur on the head
and neck of older patients. Lentigo maligna, on
the other hand, progresses rapidly and is poorly

“There are four types of
melanomas to be identified:
superficial spreading
melanoma (SSM), nodular
melanomas, lentigo
melanomas, and acral
lentiginous melanoma”

defined and variably pigmented, often appearing
after a slow-growing precursor-pigmented mac-
ule, also known as Hutchinson’s freckle. It is more
common in individuals aged 60 and over. Acral
lentiginous melanomas, which are more common
in the Asian population, are large pigmented mac-
ules that occur exclusively on the palms and soles
and under nails and can mimic warts with a verru-
cous, non-pigmented appearance.>®

In the general practice setting, the physical ex-
amination is the cornerstone of the evaluation of
pigmented skin lesions and is systematized with
the ABCDE rule.’* The ABCDE rule stands for
asymmetry, border irregularity, color variation
(potentially cancerous mole or lesion may have
varying shades of color, or may have black, blue,
or white areas), diameter larger than 6mm, and
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A= asymmetrical parallel ridge pattern
B= blurred borders

C= unfocused, milky-red colour

A= asymetry
] B= Irregular border
“ C= dense black, mixed with brown borders

A= asymmetry of schape
B= Uneven, jagged border
C= Various colours

The images are reproduced with the kind permission of the
Primary Care Dermatology Society and are available on
their website: http://www.pcds.org.uk/.

SUBJECT 101 - PHYSICAL EXAMINATION

evolving size, shape, or color. Lesions that exhibit
any of these characteristics should be further eval-
uated, as they may indicate the presence of mela-
noma.

In conclusion, melanoma is a serious skin cancer
that demands early detection and treatment for op-
timal outcomes. In general practice, a physical ex-
amination is crucial to spot suspicious lesions and
check lymph nodes. Healthcare providers must
know the features of melanoma and apply the AB-
CDE rule to detect potentially malignant lesions.
Dermoscopy can also be valuable in diagnosis and
management. With a thorough physical examina-
tion and diagnostic tools, healthcare providers play
a vital role in the early detection and management
of melanoma.’

“In general practice, a
physical examination is
crucial to spot suspicious
lesions and check
lymph nodes”
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INTERVIEW

Prof. dr. Frank W. Bloemers
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CURRICULUM VITAE

1969 Year of birth, Amsterdam

1996 MD, University of Amsterdam

2004  PhD “Resorbable bone substitutes in trauma
surgery”, Free University Amsterdam

2005  Medical doctor Heli-MMT Lifeliner 1

2007  Senior staff member Trauma surgery, VUmc
Amsterdam

2008  Consultant surgeon AFC AJAX

2011 MSc clinical epidemiology, Free University
of Amsterdam

2012 Head Department of Trauma surgery, VUmc
Amsterdam

2018 Chairman ROAZ region Northern and
Western Netherlands

2019 Professor of Trauma surgery, Amsterdam
UMC

2020  Head Department of Trauma surgery,
Amsterdam UMC

CURRENT POSITIONS: professor in Trauma
surgery, consultant surgeon AFC AJAX and head
department of Trauma surgery Amsterdam UMC

AREA OF EXPERTISE: Trauma surgery, polytrauma

patients, complex and spinal fractures, sports trauma-

tology, education, research

Could you please introduce yourself?
My name is Frank Bloemers and I am a trauma
surgeon, born and raised in Amsterdam.

Why is trauma surgery THE specialty for you?
What I particularly like about trauma surgery is
that this specialty is the most comprehensive and
exciting occupation. And, challenging and differ-
ent every single day!

Prof. dr. Frank W. Bloemers

What kind of medical student were you during
your studies?

I was the kind of medical student that enjoyed life;
I was rowing at Nereus and living in a house to-
gether with my friends. But nevertheless, eager to
learn every day!

Could you name the highlights of your career?
Besides the marks on my CV such as my time
as a medical doctor at the Heli-MMT Lifeliner 1
and being the consultant surgeon of AFC AJAX,
the real highlights in my career are the patients I
treated. It brings me so much energy and positivity
when [ helped a patient successfully. This applies
not only in cases of patients with life-threatening
injuries but also to patients with relatively minor
injuries.
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What are you most proud of?

Recently, we succeeded in merging the trauma
surgery departments of two enormous hospitals in
Amsterdam: the VUmc and the AMC. We (from
VUmc) did this together with the orthopaedic and
the trauma surgeons in the AMC. This is a huge
accomplishment; [ am very proud of all the nurses,
specialists, and other staff and people involved in
making this the big success it is. We now are one
of the largest trauma centers in Europe and treat
patients with the highest possible quality of care.

“We now are one of the
largest trauma centers in
Europe”

After all you have accomplished so far, what are
your future ambitions?

My future ambitions include working hard on the
optimization of many processes in the trauma sur-
gery department of Amsterdam UMC. I strive to
realize the best trauma center in Europe here in
Amsterdam. Traumasurgeons will super specialize
in specific topics, for example upper- or lower ex-
tremities. Or pelvic and children trauma surgery.

What was a big challenge in your career?
It is always challenging: every step you take in
your career takes full devotion.

Is there something you would like to see changed
in trauma surgery and/or your profession?

I think that our specialism needs a more scientif-
ic “body”. It is important to keep improving our
knowledge of e.g. treatment strategies in trauma
surgery so that we ensure the best care for our pa-
tients. I would not be surprised if we will super
specialize as trauma surgeons in, for instance, low-
er extremity injuries or pelvic fractures as men-
tioned before.

What are your main research interests?

My main research interests include spine and frac-
ture healing, but also the influence of trauma on
cellular processes and how we can target this and
try to develop novel therapies to target these pro-
cesses. Basic science is becoming more and more
important, as well as translational studies provid-
ing new knowledge.

Any advice for medical students interested in re-
search and/or trauma surgery?

Enjoy life and meanwhile develop yourself as a
complete person. Do not rush, keep going steadily
and keep curious about your environment! <

June 2023 | AMS;j Vol. 31



29
I RAN INTO...

In the outpatient clinic of the VUMC I ran
into Ewa Platek, Rheumatology research

nurse

INTERVIEWED BY WOUTER VAN BINSBERGEN'AND OzLEM BILIR?
1. DEPARTMENT OF RHEUMATOLOGY AND CLINICAL IMMUNOLOGY,
VUMC.

AmsTERDAM UMC LOCATION

2. MepicaL sTUDENT, AMSTERDAM UMC LocaTioN VUMC, VRIJE UNIVERSITEIT

In the outpatient clinic, | ran into Ewa Platek’, a
research nurse from the Dept. of Rheumatology
and Clinical Immunology, and asked about his
normal workday and participation in clinical
research.

What does a research nurse do?

A research nurse assists their department in the
creation and execution of clinical studies. They
are involved in both the creation and execution of
studies. They can create study documentation and
submit it to the competent authority such as the
Medical Ethics Board (METc). In addition, they
administer study visits including physical exams,
questionnaires, and general examination of study
participants. Finally, they fill in, organize and ar-
chive study materials and documentation. In this
fashion, they support Pls, post-docs, and PhD-stu-
dents in research efforts.

What is involved in the creation of a study?

Well, the creation of a study requires a lot of differ-
ent documentation, which was recently expanded
with the ECTR (European Clinical Trial Regula-
tion) for research involving medications. The doc-
umentation needs to be precise according to the
regulations and then contained in the local study
binder. Once all the appropriate documents have
been created, signed, and dated, they must be sub-
mitted to the ethical committee. If you’re lucky, it
will be approved in the first round, if not, there will
be further rounds of questions and re-submissions.

“If you're lucky, it will be
approved in the first round,
if not, there will be further

rounds of questions and

re-submissions”

Once a study is approved, what are your responsi-
bilities then?

Once a study has been approved, the real work
begins. I contact patients and explain the study to
them, following the complete informed consent
procedure. Once a patient agrees, I plan study
visits and compile both study documentation and
the materials required for blood draws or sample
collection. Especially when the clinical lab is not
specifically involved in the study, precision and
preparation of this part is vital. If T don’t get all
the proper information or samples, the study hy-
pothesis can’t be tested. Once all questions have
been asked, all papers filled out and all samples
taken to the lab, the data is then put into the appro-
priate database. Once all data for a study has been
completed and analyses have been conducted, [ am
also responsible for the archiving of all related ma-
terials. In addition, for all study visits, there is not
just the study admin to take care of, there is also
the patient’s medical file to update, for which we
are responsible as well.
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Ewa Platek, rheumatology research nurse

Does your work overlap with clinical care?

As just mentioned, I manage patient participation
in studies. That does sometimes overlap with clin-
ical care, especially considering that any action
that is taken in the study, must be documented in
the patient’s file so that the treating physician can
account for all potential information and changes.
In addition, I am a research coordinator in EPIC,
allowing me to oversee studies in the patient files,
ensuring that the study is properly linked to the pa-
tient, and to all actions taken for the study. There
is also regular cooperation with the specialized
rheumatology nurses, as they sometimes start pa-
tients on specific therapies, which are part of ei-
ther a study or a study inclusion criteria. To ensure
smooth study participation, timing for inclusion or
study visits is often combined and coordinated to
take advantage of these other visits.

What other aspects of research do you encounter?

Studies can vary widely in our participation, as
we do studies for Pls, we support other research-
ers such as PhDs and we also coordinate studies
sponsored by pharmaceutical companies. In each
the tasks to be carried out can vary as for a PhD
I might only prepare some tubes for blood draws,
whilst for a pharma study the entire clinical eval-
uation is part of my responsibilities. To manage
all these tasks requires that I keep a close eye on
current and future regulations, such as the new
European Clinical Trial Regulation to ensure any
study I do, is up to date. In addition, I also keep my
clinical skills up to date, to ensure I can do all the
evaluations required by a new potential study. So
my work brings me into contact with all aspects of
clinical research <
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CLINICAL IMAGE

Answers 'pain: From toothache to suicide?'

MerT ULug

Answer options Q1

A. caries: Cavity in the 48, probably reaching the nerve.

B. Periodontitis: A radiolucency around the crown
(pericoronal) of the 48 indicates vertical bone loss.

C. Temporomandibular Joint (TM]) disorder: The TMJ
has a sharp angle, indicating overuse of the lower
jaw.

D. No notable findings.

Answer options Q2

A. Overuse of the jaws

B. A blood vessel

C. A lack of sleep

D. Multiple sclerosis

E. Tumor

E Idiopathic

Answer options Q3

A. Carbamazepine (anti-epileptic)
B. Sumatriptan (selective 5HT1-agonist)
C. Verapamil (calciumantagonist)
D Morphine (opioid)

Correct answers: 1D, 2B-D-E-F, 3A

EXPLANATION

Answer QIl: There are no (peri)odontogenic
pathologies. The TMJ is not visible. The ascending
branch of the mandible (ramus) has 2 processes,
namely, the condylar process (dorsal) and the coro-
noid process (ventral). The condylar process is part
of the TMJ and is not visible on the OPT of the
patient. The coronoid process, deceitfully referred
to in option C, forms the insertion of the temporal
muscle. Furthermore, overuse of the jaws is not
noticeable by ‘the angle of the TMJ”’ but rather by
the formation of small irregular bumps on the an-
gle of the mandible, which are absent.

Answer Q2: Generally, trigeminal neuralgia is

caused by either direct pressure to the nerve or

demyelinating disease. Three categories can be

made':

* Idiopathic

*  Classic: Due to neurovascular compression at
the trigeminal root entry zone.

*  Secondary: Due to underlying diseases such
as a tumor or multiple sclerosis.

- o
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Wk, S. C. D. C. N. B. D. A. B. I. S. P. C. (z.d.). The A to Z of OPGs.
Sarah Constantine MBBS, FRANZCR Dental Radiologist. ppt download.
https://slideplayer.com/slide/13121786/

Answer Q3: Carbamazepine may be effective due
to its ability to block voltage-gated sodium chan-
nels, thus inhibiting action potentials, reducing
synapse transmission, and stabilizing the mem-
brane potential in hyperexcitable neurons.-?
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RADIOLOGY IMAGE

Answers 'Neurological abnormalities

in a young patient’

MaTTHUS J. vaN EE, DR. CARL A.J. PUYLAERT AND PROF. DR. MARIO MAAs

Answer options Q1

A. Plaques

B. Ischemia

C. Dawson’s fingers
D. Granulomas

Answer options Q2

A, No abnormalities

B. This is an axial post-contrast T1 image showing a lesion with open ring enhancement in the left frontal lobe
C. This is an axial FLAIR image showing T2-hyperintense juxtacortical lesions

D. This is an axial FLAIR image showing T2-hyperintense lesions in the periventricular white matter

Answer Q3

Multiple Sclerosis. There is dissemination in place and time, so the radiologic McDonald criteria for MS diagnosis are met.

Correct answers: 1C, 2B

EXPLANATION

In this case, the diagnosis is multiple sclerosis
(MS). MS is a demyelinating disease of unknown
exact etiology, that affects the brain and spinal
cord. MS leads to damage to the insulating myelin
sheath that surrounds nerve fibers. Consequen-
tially, signals traveling along these nerves are
disrupted leading to a wide range of neurological
symptoms, such as vision problems, fatigue, and
stiffness.

In this typical case of MS, the sagittal FLAIR MRI
image shows multiple ovoid lesions in the periven-
tricular white matter. This sign is called Dawson’s
fingers and represents areas of white matter demy-
elination.!

The second MRI image is a post-contrast T1 image
showing open ring enhancement in the left frontal
lobe. This finding is suggestive of an active demy-
elinating lesion. Open ring enhancement refers to
the presence of contrast enhancement around part
of the edge of a lesion, forming an incomplete ring.
2 After the initial phase of active demyelination,
older lesions do not show enhancement anymore
on post-contrast images.

The McDonald Criteria is a set of criteria for the
diagnosis of MS. The radiologic criteria for lesions
on MRI require what is called dissemination in
time and space. Dissemination in space refers to
lesions in at least two out of four specific regions
of the central nervous system (periventricular, jux-
tacortical, infratentorial, and spinal cord)
Dissemination in time refers to the progression of
this disease, which the presence of new T2-hyper-
intense lesions can establish compared to a previ-
ous MRI or the simultaneous presence of enhanc-
ing and non-enhancing lesions (as in this patient).
The current MRI images show both dissemination
in place and time, thus fulfilling the radiologic cri-
teria for MS diagnosis.

REFERENCES

1. Multiple Sclerosis. NHS. Updated March 22, 2022. Ac-
cessed April 20, 2023. https://www.nhs.uk/conditions/
multiple-sclerosis/

2. Openring sing. Radiopaedia. Updated February 19, 2023.
Accessed April 20, 2023. https://radiopaedia.org/articles/

open-ring-sign

June 2023 | AMS;j Vol. 31



B8 RIDDERPRINT

THESES & DESIGN
TNy, EE ™

MAKING
ANALYTICALLY
INCOMPATIBLE
APPROACHES
COMPATIBLE

L .

Let's work together!

([ [
282

EXPERIENCED TEAM

Over 25 years of experience with a reputation built
on quality and service.

LAYOUT AND DESIGN

We offer various options to fit your creative wishes
and budget.

Ohmweg 17

2952 BD Alblasserdam
T 0180 463 962

E info@ridderprint.nl

Visit our website for additional
information, examples of our
work and reviews of previous

QUSRS I www.ridderprint.nl

Colophon

Amsterdam Medical Student journal (AMS)) is a scientific
medical journal with the purpose to enable medical
students to publish clinical observations, research articles
and case reports. The journal was founded by students
from the Amsterdam UMC, location AMC and VUmc, in
Amsterdam with the intention to provide education and
development of academic skills for medical students. The
entire journal is created and published by staff members
and students from both medical faculties.

ISSN 2589-1243 (print); 2589-1251 (online)

CORRESPONDANCE
chief-editor(@amsj.nl

www.amsj.nl
f Facebook.com/amsjournal
inl LinkedIn: Amsterdam Medical Student journal
@Ams_journal

SUBMISSIONS
If you would like to publish your research in AMS], please

see our guidelines on www.amsj.nl

EDITORS IN CHIEF
B. Lam, M.K. Hesmerg, G.E. Linthorst, F. Daams

BOARD
D.L. Hageman, A. Almayali, S. Jacobs, T. ter Beek, R.
Frolke, S. Frolke, J. Genet, E.M. Kooijman

CONTENT EDITOR & NATIVE EDITOR
D.E. Vecht, L.M. van der Minnen

GRAPHIC DESIGN
C.M. Kranenburg

STAFF REVIEWERS

N.H. Sperna Weiland, M.M. Levi, D.A.M.P.J. Gommers,
L.A. Gerbens, D. Schakenraad, B. Hesselink, P. Verdonk,
J. Molkenboer, P. van Diemen, J.M. van Oostrom, C.
Nijskens, E.P. van Poelgeest, J. Cloos, L. Vogt, M.C. Brou-
wer, J. Driessen, R.J. Molenaar, J. Aman, W.H. van Bins-
bergen, A. Emanuel, M.J. Sirks, S. Graaf, P.P. de Koning,
A.E. Schroder, M. Maas, F. Rutters, JW.R. Twisk, H.J.S.
de Grooth, MW. van Emden, A. Bijnsdorp, P. Habets,
AJ. Kooter, A. Thijs, G.E. Linthorst, G. Dumont, P.H.H.
Houben, C. Marees, J. van der Velden, J.W. Buikema, J.H.
Ravesloot, W. Bakhuis, J. Stiekema, T.P.A. Brouwer, A.P.
van Rossem, RW.A. Spek, J.A. Rijken, D.A. Bom, F.R.

Sanders

COVER - Photographer: Cailey Kranenburg

STUDENT REVIEWERS

M.A. Keesenberg, M. Eschel, J. Lammerts, N.B. Moham-
med, S. Liazid, K. Rennert, S. Novin, E. Cool, J. Splin-
ter, M. Natawidjaja, D. Abbel, F. Ali,"A. Boes, K.R.D.
Lutchman, E. Ulas, S. Roos, M. Jiang, O. Bilir, J. da Silva
Voorham, M. Abdi, S. Laabar, L. Heideman, T. van der
Putten, M. van Ee, S. Khalaf, Y. Derraze, T. Roskam, R.
Bhoera, M. Cakmak, M. Ulug, S. Mennes, J. te Velde, K.
Yah, M. Robijn, F. Wildeboer, E. Beijer, R. Boedhoe

PRINT
Ridderprint

COPYRIGHT & WARRANTY

Statements, opinions, and results of studies published
in Amsterdam Medical Student journal are those of the
authors and do not reflect the policy of the Amsterdam
UMC, location AMC and VUmc, the Editors or the Board
of AMS;. The Amsterdam UMC, Editors and the Board
of AMSj provide no warranty as to their accuracy or
reliability.

This volume of Amsterdam Medical Student journal is
licensed under a CC BY-NC-ND 4.0 license. For more

information on your rights to share this work, please see

the full license on bit.ly/lweyPUN
EDITORIAL BOARD

David Vecht, Content Editor

L.ois M. van der Minnen, Native Editor

Cailey Kranenburg, Creative Editor

Mees Hesmerg, Editor-in-Chief VUmc

éf Bobby Lam, Editor-in-Chief AMC

;3



WWW.AMS|.NL




