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Just recently, more than 800 scientists rose up
against statistical significance in a comment published in Nature.1 They mention that very often
authors claim in scientific papers that a difference
between groups was not statistically significant (P
> 0.05), which means that there was no difference
in effect between interventions. However, more
than once, this statement is followed by a plot or
table that shows that there actually is a difference
in effect. Therefore, we should ask ourselves if a
statistically non-significant difference also directly
means that there is no clinically relevant difference.
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In the mentioned article, the authors propose to
continue reporting P-values, but to abandon dichotomous statements such as significant/non-significant. They say that a statistically non-significant result does not prove that there is no clinically
relevant difference between groups or no relevant
effect of a particular treatment. Neither do statistically significant results prove that there actually is
a clinically relevant difference. They state: “We’re
frankly sick of seeing nonsensical ‘proofs of the
null’ and claims of non-association in presentations, research articles, reviews and instructional
materials. An interval that contains the null value will often also contain non-null values of high
practical importance.”1
They advise to emphasize your estimates and the
corresponding uncertainty, for instance by discussing the lower and upper limits of intervals. When
you report P-values, you have to give them with
sensible precision, for example P = 0.021, and
not as dichotomous outcomes such as P < 0.05 /
P > 0.05. They state that authors have to spend
less time using statistical software, and more time
thinking about the clinical relevance of the
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difference that is found.
There is still a lot of discussion about P-values and
their importance. I think that, for now, the best option is to report the differences together with the
statistical significance, and to focus on the clinical
relevance of the difference that you have found. In
this way, readers can make their own independent
decisions in how to interpret the results and their
clinical relevance.
In this new edition, we also aimed to make scientific research as clinically relevant as possible for
you as reader. You will find an interesting article
by Woldendorp about ‘Monocytes as therapeutic
targets and biomarkers in heart failure’. Furthermore, three new content formats have been included in this edition. Firstly, in the item ´News´, we
present four recaps of recently published articles
that will potentially change clinical practice. Secondly, in the item ´Research abroad´, Daan Lemmers tells you more about his research internship
at Harvard University in Boston. The third new
item is ‘Spotlight’, in which Hamza Yousuf tells
about his journey towards a PhD project. Besides
these new items, you will also find the ‘good old’
items ‘Radiology image’, ‘Interview’, ‘Trial & error’, and ‘Solving statistics’.
We hope you enjoy reading this 15th edition of
AMSj.
Rens Kempeneers
Student Editor-in-Chief (AMC)
1.

Amrhein et al, “Scientists rise up against statistical
significance”, Nature, 20 march 2019
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Insulin use is not correlated
with aggressive breast
cancer in type 2 diabetes
patients

Future perspective: an early
end of intravenous
antibiotics in patients with
orthopedic infections?

E. Neefjes and H. Wilmink

R.W.A. Spek

It is known that women with diabetes mellitus
type 2 (DM2) have an increased risk of developing
breast cancer and have a higher mortality. It has
been suggested that insulin can stimulate the insulin growth factor and can alter endogenous sex hormones. The question posed in the described article
is whether the use of insulin in women with DM2
is correlated with an advanced stage of breast cancer or with specific breast cancer characteristics.1

Use of intravenously (IV) administered antibiotics
did not result in significantly less treatment failure
compared to oral antibiotics amongst patients with
serious bone and joint infections. This was concluded in a recently published blinded randomized
controlled trial (RCT) conducted by Li et al.1 Adult
patients sustaining orthopedic infections such as
osteomyelitis or prosthetic joint infections which
required intravenous antibiotic treatment were included. The intervention group received intravenous treatment while the control group received
oral antibiotics. Both were treated for six weeks,
and the majority of the patients had undergone prior surgical debridement. The efficacy in terms of
treatment failure after one year was used as main
outcome. An intention-to-treat analysis was performed showing 14.6 % treatment failure in the
IV-group compared to 13.2% in the control group.
A non-significant difference was found between
the groups based on a 95% confidence interval of
-5.6 to 2.9. In addition, baseline characteristics and
the occurrence of adverse events were comparable
between the groups. In conclusion, a first step towards a more prominent role for oral antibiotics in
patients sustaining orthopedic infections has been
made. This is important as IV therapy is associated
with a prolonged hospital stay, higher healthcare
costs and catheter related complications.

To answer this question the authors used data from
the Netherlands Cancer Registry and the PHARMO Database Network. They looked at the tumor
characteristics of 6267 women without DM2 and
1567 women with DM2. Patients with DM2 had a
larger tumor size, higher lymph node status, higher tumor status and a higher differentiation grade.
Patients with DM2 had fewer progesterone-receptor-negative tumors. The authors also compared
non-insulin users (n=1179) with insulin users
(n=338). Between these groups no difference in
tumor characteristics was seen. A limitation of the
study is that no information was available about
the mammography, BMI or menopausal status.
The authors conclude that there is no reason to restrict insulin use in women with type 2 diabetes.
Overbeek JA, van Herk-Sukel MPP et al. Type 2 Diabetes, but
Not Insulin (Analog) Treatment, Is Associated With More Advanced Stages of Breast Cancer: A National Linkage of Cancer
and Pharmacy Registries. Diabetes Care. 2019 Mar;42(3):434442.

Li HK, Rombach I, Zambellas R et al. Oral versus Intravenous
Antibiotics for bone and joint infection. New England Journal
of Medicine. 2019 Jan 31; 380: 425-436.
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Switching to oral antibiotics
to treat endocarditis
M. van Haeren and G. de Waard

Imagine you are a medical intern on the cardiology
ward. Your patient has endocarditis. You walk over
to tell him that he will need intravenous antibiotic
treatment. The patient asks you: “When can I go
home?” To this you have to answer that he will
have to stay for at least 6 weeks.
This could change, however. Iversen et al.1 published an article on the treatment of endocarditis
this January.
The question they posed was: is switching to oral
antibiotics after at least 10 days of intravenous
treatment non-inferior compared to 6 weeks of
intravenous antibiotics? A randomized controlled
trial was executed in multiple medical centers in
Denmark. 400 patients with endocarditis on the
left side of the heart, caused by Streptococcus,
Enterococcus faecalis, Staphylococcus aureus, or
coagulase-negative Staphylococci, were included
in the study. Participants had to be stable, meaning patients responded well clinically to the first

Healthy life, healthy colon?
M.R. Michael and K. de Wit

A healthy lifestyle may prevent up to 45% of cases
of colorectal cancer (CRC), regardless of genetic
risk profile. This has been confirmed by an ongoing
population-based case control study by Prudence
Carr et al. 1 4092 patients with histologically confirmed CRC and 3032 controls were included, and
a healthy lifestyle score (ranging 0-5) was created. Patients were scored by assigning one point
for low-risk lifestyle behaviors (i.e. non-smoking,
moderate alcohol consumption, meeting WHO
recommendations for physical activity, healthy
BMI and high diet quality). Each lifestyle factor
was investigated for association with CRC risk.
A genetic risk score was derived from previously
conducted GWAS to assess for differences in the
effect according to genetic profile.

10 days of IV treatment. The primary outcome was
defined as a composite of all-cause mortality, unplanned cardiac surgery, embolic events, or relapse
of bacteremia with the primary pathogen within 6
months after starting the initial treatment. The follow-up for all patients was 6 months. The orally
treated group had to come back to the hospital 3
times a week. The composite primary outcome occurred for 24 patients in the IV group (12.1%) and
for 18 (9.0%) for the oral group. This is non-significant and met the criteria for non-inferior the researchers determined before the research.
The diagnosis, treatment and follow-up of endocarditis in this article were according to European
Society of Cardiology guidelines, which we also
use in the Netherlands.
In conclusion, if the patient has left sided endocarditis caused by one of aforementioned pathogens
and is stable, it is safe to send him home after 10
days of IV antibiotics, with oral treatment. However, it is important to keep in mind that this patient
would need intensive follow-up.
Iversen K, Ihlemann N, Gill SU et al. Partial Oral versus Intravenous Antibiotic Treatment of Endocarditis. N Engl J Med.
2019; 380: 415-424

Each low-risk behavior was associated with a
reduced CRC risk. A combination of multiple
healthy lifestyle factors was protective, with each
additional factor contributing a 23% lower CRC
risk. Overall, 45% of CRC cases were estimated
to be attributable to complete non-adherence to the
five healthy lifestyle factors. No differences were
observed according to genetic risk score, history
of colonoscopy and family history of CRC. These
results underscore the immense importance of primary prevention and what can be gained by adhering to a healthy lifestyle.
Carr PR, Weigl K, Jansen L et al. Healthy Lifestyle Factors
Associated With Lower Risk of Colorectal Cancer Irrespective
of Genetic Risk. Gastroenterology. 2018;155(6):1805-1815.e5.
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Dr. K.K. Yeung
Interviewed by J. Puik and J. Stiekema

Area of expertise:
Vascular surgery

CURRICULUM VITAE

Current position:
Vascular Surgeon (Amsterdam UMC, location
VUmc and AMC, and Zaans Medisch Centrum)
How did you become involved in vascular surgery
research?
In my first year of medical school, professor Wisselink gave a very inspiring lecture on aneurysms
and robotic surgery. Afterwards, I walked up to
him. From then on, I started to assist him with research projects. I helped him in the operation room
by video recording robotic surgery procedures
as well as assisting his PhD students with surgical techniques on animals. One day, he gave me
the opportunity to write a case-report, which was
quickly published. They then realized I had a talent
for writing and decided to offer me a retrospective
study on aneurysms, which was also immediately published. To really understand the underlying
mechanism of aortic aneurysms, I had to perform
animal studies and study the pathophysiology.

‘‘Everyone needs to learn
science.’’
There was no time to teach me any surgical techniques so I followed many courses. By following
a microsurgical course for plastic surgeons, for
example, I learned to perform juxtarenal aortic
aneurysm repair on rats. My supervisors gave me
the freedom to create my own research profile with
my own study ideas. I encountered and tackled numerous problems. For example, I discovered that
some rat species have an anatomical variation of
the abdominal vasculature with the mesenteric artery below the renals. Ultimately, it all worked out
very well and I really enjoyed it.

1984		
Born
2002-2010
Medical education VUmc
2004-2009
Research Student Vascular
		
Surgery and Physiology
2009-2013
PhD Candidate (VUmc, thesis:
		
Juxtarenal aortic aneurysms: 		
		
aspects of treatment and
		
reduction of postoperative
		complications)
2010-2015
Resident Surgery
2015-2017
Senior Resident Vascular
		
Surgery
Sept-Dec 2017
Fellow Vascular Surgery (Chang
		
Gung Memorial Hospital)
2012- currently
Research Coordinator and
		
Principal Investigator Vascular
		
Surgery (VUmc)
2016- currently
Council member European
		
Society for Vascular Surgery 		
		
EVST
2018- currently
Vascular Surgeon (Amsterdam
		
UMC, location VUmc and 		
		
AMC, and Zaans Medisch
		Centrum)

scientific background is important, since it helps
you to read and interpret guidelines and scientific
articles. A good doctor is aware of all the treatment
options, their up- and downsides, and is able to fully inform a patient. I do not think, however, that
doctors need to do a PhD or have to be innovative.
It is more about scientific understanding.
You were recently at the annual VEITH
symposium to talk about the MUST-trial. Can you
explain what it is about?
The MUST-trial aims for more effective treatment
of acute peripheral arterial occlusions. We treat patients with standard thrombolytic therapy in combination with microbubbles and ultrasound for the
first hour. It is a very delicate and novel therapy.
These microbubbles can carry medicine to endothelial cells that are targeted by ultrasound. In the
MUST-trial we use their mechanical effect: if you
let the bubble burst, it damages the thrombus and
makes the thrombus more susceptible to thrombolytic treatment. We have included 16 patients so
far and from our data we can already tell that time
to reperfusion is shorter. We are expecting more
promising results soon.

What is your advice to students reading this
article?
Orientate at a young age and explore what you
want to do. Try to find out what your strengths are.
You do not have to be outstanding in research, if
you are great at teaching. Try to figure out what
kind of person you are. Are you more communicative, more scientific or are you a manager? Choose
the field that you think you are outstanding in and
then aim for things in your CV that show that passion. For example, participate in a commission to
show that you are organizational. There are only a
few things that you have to show on your CV that
you are good at; it does not have to be research.
Yet, research does often naturally follow passion.
If you are passionate about organization, you will
be more inclined to do research in that field. Sometimes people forget that research can be done in
many fields. The most important thing is that you
have to be passionate about what you do.

‘‘I like vascular surgery
because it is like dancing’’

Why where your interests rooted in (vascular)
surgery?
I have always been interested in surgery. In secondary school, I liked the biology classes where
we had to resect and study anatomy. In my first
year of university, I became a student anatomy
teacher. As soon as I saw the lectures on cardiovascular surgery, I was interested. I like vascular
surgery because it is like dancing: it is very fine
and very technical. I also like it because it is allround: vascular operations can be performed anywhere where there are vessels and different operation techniques can be used.
Do you think that performing medical research is a
requisite to become a good doctor?
Everyone needs to learn science. I think that a
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Monocytes as therapeutic targets and biomarkers in heart
failure
J. M. Woldendorp1
Acknowledgement: Diederik W. Kuster, PhD2
1 VU University Medical Center, Amsterdam, Netherlands
2 Department of Physiology, VU University Medical Center, Amsterdam, Netherlands

ABSTRACT

B A C KG R O U N D Heart failure (HF) is one of the leading causes of mortality in chronic cardiovascular
diseases. Inflammation and monocytes play a major role in the pathogenesis of heart failure, but clinical trials
attempting to target these factors have been mostly disappointing.
A I M This comprehensive review aims to summarize current understanding between therapeutic targeting of
monocytes and heart failure. Immunomodulating therapies and monocyte-related biomarkers of HF and the possible benefits that these may have for treatment will be reviewed.
M E T H O D S Different databases were searched using the keywords ‘Heart Failure’, ‘Monocytes’ and ‘Therapy’ in search queries, with ‘Therapy’ being an in-text word.
R E S U LT S Although the overall response rate (ORR) is comparable (P=0.087), the complete response (CR)
rate is significant. Twenty-three relevant articles were included and categorized in ‘Immunomodulating therapy’
and ‘Biomarkers’.
C O N C L U S I O N Selective serotonin reuptake inhibitors and statins (3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors) may have a beneficial role in HF treatment. Additionally, the monocyte-to-lymphocyte ratio,
monocyte-platelet aggregate count, monocyte chemoattractant protein-1, and growth differentiation factor-15 in
combination with N-terminal pro B-type natriuretic peptide may be used as novel biomarkers in HF.

INTRODUCTION

There are about 130.000 heart failure (HF) patients
in the Netherlands and this amount will increase
due to the ageing population.1 HF may result from
conditions such as coronary heart disease, hypertension or cardiac injury.2, 3 Evidence suggests
that inflammation plays a fundamental role in the
underlying pathophysiology of HF. Therefore,
markers of inflammation have prognostic value
in HF, as increased inflammation is correlated
with a poor prognosis in HF.4 Additionally, there
is evidence for monocyte involvement in a variety
of cardiovascular diseases associated with HF.3,5
Monocytes play a role in the development of HF.
They are components of the immune system and
are involved in inflammation, immune defense
and tissue remodeling. Evidence has shown that
monocytes in different anatomical locations exhibit a diverse range of phenotypes and capabilities,
indicating that they form a heterogeneous multifunctional cellular group. Their function is partly
dependent on the chemokines they receive from

the immediate environment, which suggests that
monocyte heterogeneity may arise from particular
conditions within specific tissues.3
Additionally, there is convincing evidence of
monocyte involvement in a variety of cardiovascular diseases associated with HF. Ischemia-induced
cardiac damage followed by remodeling and HF
is correlated with intense inflammation and monocyte infiltration in the injured tissue.3,5 However,
despite the major role of inflammation and monocytes in HF, clinical trials attempting to target these
factors do not show convincing results.5
In this article, immunomodulating therapies for
HF will be investigated. Specifically, selective
serotonin reuptake inhibitors (SSRIs) and statins
(HMG-CoA reductase inhibitors) will be reviewed.
SSRIs have been shown to have cardioprotective
effects in addition to their effect in the treatment of
depression.6 Statins may have effects independent
from cholesterol such as cardiac hypertrophy atten-
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uation and remodeling. These pleiotropic effects
could be favorable in patients with HF.8 Furthermore, the following monocyte-related biomarkers
of HF will be reviewed: monocyte-to-lymphocyte
ratio (MLR), monocyte-platelet aggregate (MPA)
count, monocyte chemoattractant protein-1 (MCP1) and growth differentiation factor-15 (GDF-15).
These molecules have been shown to be elevated
in HF.14, 15, 17-22
The aim of this literature review is to summarize
current understanding about therapeutic targeting
of monocytes and HF. The research question is
‘Can monocytes be used as therapeutic target or
biomarker in HF?’.

METHODS

The search was performed in PubMed and EMBASE on 12-01-2019. Keywords for the search
query were ‘Heart failure’ and ‘Monocytes’, with
‘Therapy’ being an in-text word. The search queries are presented in the online supplement. The
inclusion criteria were heart failure patients > 50
years, articles in English and publishing dates between 2009 and 2019. Both clinical trials and reviews were included. Studies not including heart
failure immunomodulating therapies and heart
failure biomarkers, as well as non-human studies
were excluded. Furthermore, articles advised by
the supervisor (D.W. Kuster) and articles found by
searching in the references of articles were included.

RESULTS

STUDY SELECTION

A total of 23 articles were selected which consisted of 17 clinical trials and six systematic reviews.
The number of inclusions and exclusions at each
stage can be found in the PRISMA flowchart, see
FIGURE 1.
MAIN STUDY CHARACTERISTICS

The study characteristics of the clinical trials
differed per study, as eight trials were about immunomodulating therapies and nine about biomarkers. The immunomodulating studies concern
(TABLE 1): SSRIs, statins, bone marrow mononuclear cell (BMMC) transplantation and erythropoietin (EPO). The biomarker studies concern
(TABLE 2): MLR, monocyte count and transcrip-

tomes, MPAs, MCP-1 and GDF-15.
STUDY OUTCOMES

Four out of eight immunomodulating studies
showed a significant reduction in HF progression
with SSRIs and statins. Eight out of nine biomarker studies showed prognostic value for MLR,
MPAs, MCP-1 and GDF-15. The residual studies
showed contradictory results or no significant value in HF treatment. These included BMMC, EPO,
monocyte count and transcriptomes.

DISCUSSION

In this review, immunomodulating therapies and
monocyte-related biomarkers of HF were investigated for the possible benefits that they may have
for treatment and diagnosis. The therapies with
the most beneficial outcome for HF are SSRIs (2)
and statins (2) and the biomarkers with prognostic value are MLR (2), MPAs (2), MCP-1 (1) and
GDF-15 (3). A short overview of these therapies
and biomarkers will be given below.
IMMUNOMODULATING THERAPIES

Clinical depression often manifests in patients
with coronary artery disease (CAD). Therefore
studies have investigated the cardioprotective role
of SSRIs. It was observed that SSRIs (citalopram,
fluvoxamine and fluoxetine) diminish inflammation, the release of adhesion molecules and their
adhesion to monocytes. The reduction of these
processes may be beneficial in HF therapy.6,7
Statins are commonly used to reduce serum cholesterol. Recent studies indicate that statins could
also have pleiotropic effects that could be favorable in patients with HF. These showed that statin
therapy attenuated the production of monocyte-derived cytokines, improved cardiac function, and
might improve long-term outcome in HF with dyslipidemia.8,9
BIOMARKERS

Evidence of inflammatory cells as a powerful predictor in HF is missing. Currently, MLR is a strong
predictor of mortality in patients getting a coronary
angiography. Two studies found that MLR is significantly associated with HF biomarkers in CAD
patients. Some of these associations stayed significant after adjustment for HF biomarkers such as
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Identification

ARTICLE

ARTICLE
Records identified in
PubMed (n = 39)

Records identified in
Embase (n = 16)

Author, year

Study Population(s)

Methods

Main results

Lekakis et al., 2010

Patients (n=25): chronic HF and
depression: sertraline treatment
(n=13).
Human cells: aorta endothelial
cells.

SSRI effect on TNFα-stimulated production of VCAM-1
and ICAM-1 in endothelial
cells and adhesion to U937
monocytes analyzed;
Assessment of TNFα -induced
adhesiveness to U937 monocytes.

SSRIs decreased the expression
of VCAM-1. TNFα –induced
adhesiveness to U937 cells.
There was a larger decrease in
ICAM-1 and VCAM-1 levels
after sertraline therapy than
after placebo.

Parissis et al., 2004

Patients (n=35): stable chronic
HF: with depressive symptoms
(n=15), without depressive
symptoms (n=20).

Compare the expression of
TNFα, IL6, IL10 and FAS/
FASL between patients with
depressive symptoms and those
without these symptoms.

Those with symptoms had
significant elevated levels of
TNFα and FASL and reduced
levels of IL10.

Nakagomi et al., 2012

Patients (n=146): chronic HF:
with dyslipidemia (n=63), without dyslipidemia (n=83).

Dyslipidemia patients received
statins. Peripheral blood mononuclear cells were analyzed,
and the generation of monocyte
TNFα and IL6 were measured.

The LVEF in the dyslipidemia
group improved, monocyte
TNFα and IL6 production
decreased.

Node et al., 2003

Patients (n=63): symptomatic,
nonischemic, dilated cardiomyopathy: with treatment (n=24),
with placebo (n=27).

One group received simvastatin, and the other group
received placebo. The initial
dose of simvastatin was 5mg/d,
which was raised to 10mg/d
after four weeks.

Simvastatin group had a modest
reduction in cholesterol level
and improved left ventricular
ejection fraction. Plasma levels
of proinflammatory cytokines
were lower in simvastatin
group.

Pätilä et al., 2014

Patients (n=104): ischemic HF
undergoing coronary artery
bypass surgery (CABG):
LVEF ≤45% (n=39) received
treatment.

After 4- to 12-week pharmacotherapy optimization, patients
go injections of bone marrow
mononuclear cell (BMMC) or
vehicle intra-operatively into
the infarction area of the heart
in a randomized, double-blind
manner.

BMMC therapy as next to
CABG had no influence on
LVEF, or on LV wall width
at the injected segments. The
amount of local scar did decrease significantly.

Yoo et al., 2008

Patients (n=5): myocardial
infarction lasting for more than
one month with nongraftable
myocardium.

Bone marrow mononuclear
cells (BMMNCs) were injected
into the nongraftable ischemic
myocardium.

Ejection fraction had increased,
compared with that before cell
transplantation and off-pump
coronary artery bypass grafting.

Jie et al., 2012

Patients (n=18): cardiorenal
syndrome (CRS) and anemia.
Healthy controls (HCs) (n = 12).

Patients receive fifty IU/kg/
week EPO or not in a randomized manner.
Transcriptomes from CRS were
compared to HCs and effect of
EPO therapy was analyzed.

Expression of 471 genes was
different in CRS compared to
HCs. EPO therapy affected
expression profiles slightly.

Putten et al., 2014

Patients (n=33): renal failure,
HF, and anemia: with treatment
(n=20), without treatment
(n=13).

Treatment group received 50
IU/kg/week EPO. Hepcidin-25
was measured

Baseline hepcidin levels were
increased compared with a
healthy population and were
inversely correlated with Hb.

Remaining papers after duplicates removed (n = 55)

Screening

Additional records identified through review
of reference lists (n = 7)
Total papers before screening (n = 62)

Included

Eligibility

Remaining papers after screening by title and abstract (n = 27)

Remaining papers after full-text screening (n = 23)

Excluded (n = 35)
•
24, not a clinical trial or review
•
7, not published between 2009 and 2019
•
4, non-human study
Excluded (n = 4)
•
3, not an immunomodulating or
biomarker clinical trial
•
1, not a heart failure therapy

Studies included (n = 23)

FIGURE 1 Prisma flowchart.

high sensitive C-reactive-protein levels, indicating
an independent relation. Furthermore, MLR had a
significant and independent association with HF
hospitalizations and coronary lesion severity. All
in all, MLR may be used as novel biomarker for
HF.14,15
Total MPA was higher in HF patients compared to
controls. In acute HF, increased MPAs were related
to monocytes from Mon1 subset (which is pro-inflammatory and very phagocytic) and Mon2 subset
(which is pro-reparative). Furthermore, the studies
concluded that MPAs are associated with ischemic
events as MPAs are increased in myocardial infarction and acute coronary syndrome, which makes
it reasonable to suggest that increased MPAs are
associated with the prognosis of HF. Considering
these results, MPAs may be predictors of HF prognosis, in particular for acute HF.17,18
MCP-1 is produced under different inflammato-

ry conditions and it is an important indication of
accumulation of monocytes in various cardiovascular diseases such as HF. This study yielded two
main findings. First, MCP-1 levels were elevated
in plasma and myocardial tissues of hypertrophic
cardiomyopathy (HCM) patients with left ventricular dysfunction. Second, MCP-1 levels were associated with left ventricular systolic dysfunction
in patients with HCM. This study also highlights
that increased levels of MCP-1 increased spontaneous reactive oxygen species (ROS) production
in monocytes. ROS can cause damage, hypertrophy, and myocyte death. This suggests that MCP-1
levels may be used as a biomarker for HF in HCM
patients.19
GDF-15 is expressed in cardiac tissue during periods of ‘stress’ (e.g. ischemia). The outcomes of the
studies revealed that GDF-15 levels were elevated significantly in HF patients and demonstrated
a graded relationship with all-cause mortality, and
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ARTICLE

ARTICLE

Author, year

Study Population(s)

Methods

Main results

Gijsberts et al., 2017

Patients (n=1754):
undergoing coronary angiography with 1315 low/normal
monocyte-to-lymphocyte ratio
(MLR), 439 high MLR.

MLR correlation with HF
biomarkers and severity of
coronary artery disease; Future
HF hospitalizations after
undergoing coronary
angiography investigated.

MLR is significantly
associated to HF biomarkers
and has predictive value with
HF hospitalizations in coronary
artery disease patients.

Ji et al., 2017

Patients (n=543):
coronary artery disease undergoing coronary angiography.

Explore whether MLR provides
predictive value of the lesion
severity in patients with CAD.

MLR is a significant risk factor
of HF and has predictive value
in CAD lesion severity.

Greene et al., 2012

Patients(n=3717):
hospitalized for acute decompensated HF:with increased
monocyte count (n=265).

Evaluate all-cause mortality
and cardiovascular death or HF
hospitalization in patients with
increased monocyte count.

Increased monocyte count is
associated with poor
post-discharge prognosis.

Wrigley et al., 2012

Patients (n=137):
acute HF (n=51), stable HF
(n=42), stable coronary artery
disease (n=44).HCs (n=40).

Monocyte-platelet-aggregates
were assessed by flow
cytometry for the three
monocyte subpopulations.

MPA generation in patients
with acute and stable HF is
elevated. MPAs correlated with
Mon2 seem to have predictive
value of good prognosis.

Patients (n=52):
acute coronary syndrome:
unstable angina (n=12), acute
myocardialinfarction (n=13),
noncardiac chest pain(n=27).

Platelet-monocyte interactions
were examined in patients with
acute coronary syndromes and
compared with patients with
noncardiac chest pain.

Significantly elevated levels
of platelet-monocyte binding
were found in patients with
acute myocardial infarction and
unstable angina.

Patients (n=26):
hypertrophy cardiomyopathy
HCs (n=20).

MCP-1 was analyzed by an
enzyme immunoassay in HCM
and HCs. Heart function was
assessed by 2D
echocardiography and
catheterization.

MCP-1 is correlated with LV
systolic dysfunction in HCM
patients.

Khan et al., 2009

Patients (n=1112):
post-acute MI.

Long-term prognostic value of
growth differentiation factor-15
(GDF-15) wasassessed in
patients post-acute myocardial
infarction (AMI).

GDF-15 is a novel biomarker
for HF with predictive value
of death post-AMI. Combined
with NTproBNP it can diagnose
high-risk patients.

Kempf et al., 2007

Patients (n=455):
chronic HF.

Explore the prognostic value
of GDF-15 in patients with
chronic HF.

GDF-15 is a novel biomarker
for HF with predictive value of
death in CHF patients.

Bonaca et al., 2010

Patients (n=3501):
acute coronary syndrome with
moderate or intensive statin
therapy.

GDF-15 was measured in
patients after ACS, treated with
moderate or intensive statin
therapy.

GDF-15 is correlated with
recurrent events after ACS,
independent of known clinical
predictors.

Sarma et al., 2002

Iwasaki et al., 2009

and CORONA) indicated that statin therapy did not
have any beneficial influence on the prognosis of
HF patients. Most of the patients in these trials had
normolipidemia, while the patients in the studies
discussed above had dyslipidemia, suggesting that
there is no effect from statins in patients with no
dyslipidemia. This makes it questionable whether
statins can be used in overall treatment of HF.8,9
In addition, it appears that GDF-15 may be influenced by other factors than HF as it is not a cardiac-specific cytokine. Various cells, other than cardiomyocytes, can secrete GDF-15 in response to
stress and this may play a role in the raised GDF15 levels in HF patients. This indicates that GDF15 may not be as much of a strong independent
biomarker as NTproBNP.20-22

showed that GDF-15 has independent prognostic
value beyond current clinical and biochemical
markers. In addition, combining GDF-15 with
N-terminal pro B-type natriuretic peptide (NTproBNP) is a strong multi-marker strategy. Given
the results from these trials, it may be concluded
that GDF-15 is a strong predictor of mortality and
HF in patients with cardiovascular disease.20,21,22

QUALITY OF FOUND EVIDENCE

Before SSRIs can be implemented in treatment of
HF, further research with a bigger cohort is necessary for substantial evidence of beneficial and
long-term effects. As SSRIs have been around
for a while the adverse effects are known, but the
adverse effects in HF patients specifically are unknown.6,7
Two large randomized controlled trials (GISSI-HF
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2.

3.

4.
5.
6.

LIMITATIONS

All the articles were screened by one author (J.M.
Woldendorp), which made the selection process
for discriminating between relevant and irrelevant
articles subjective. Furthermore, no studies were
excluded for their objective, which made it difficult to compare the studies because of their heterogeneity.

7.

8.

FUTURE DIRECTIONS

Therapies targeting monocytes have been mostly
unsuccessful. Therefore, the notion of a universal
(monocyte) inflammatory pathway that determines
all various forms of HF seems implausible. It appears that targeting comorbidities such as depression and dyslipidemia, and other aspects of HF
gives better results in reducing progression than
broadly targeting monocytes. It is more reasonable
to create distinct anti-inflammatory treatments for
specific types and/or stages of HF.3,6-9

CONCLUSION

TABLE 2 Biomarkers
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We are humans too

A painful foot

P. Molenaar and S.M. Bossers

S. van Beem and M. Maas

When I started my internships in the hospital,
probably like most of you, I was determined to
make the absolute most of it. Hard work and no
distractions, all to become the best doctor I could
be. Full focus, to absorb as much knowledge as
possible and to stand out and to develop myself.
I was doing a very good job until my father became
ill. Although I was devastated by this, I decided
that this would not affect my devotion and commitment to the hospital. Crying was something I
would do in the car back home. Moreover I chose
not to inform the hospital I was working at, because I did not want to receive different treatment.
I suppressed my feelings and worked just as hard
as usual. For a while I managed to succeed, but as
could be expected this did not last long and I was
forced to take some days off during my internship.
In retrospect my behavior may have been some
form of denial. I pretended nothing was wrong, but
in the end this had an adverse effect on me.

CASE

QUESTION 1

A 26-year-old man with no medical history presented at the ER complaining of a painful right
foot after getting his foot stuck under a scooter.
He is unable to stand on the foot. During physical examination a slight swelling of the foot was
observed, as well a small bruise on the sole of
the foot. An X-ray of the foot was made.

What is the diagnosis of the patient?
A.
Plantar fasciitis
B.
Navicular fracture
C.
Lisfranc fracture
D.
Proximal phalanx dislocation

QUESTION 2

How can the sensitivity of the X-ray be enhanced
when diagnosing this type of injury?
A.
By taking the X-ray when the foot is
bearing weight.
B.
By taking the X-ray when the foot is not
bearing weight.

QUESTION 3

What is not a mechanism for this type of injury?
A.
Neuropathy
B.
Arthrosis
C.
Direct crush injury
D.
Indirect load on plantar flexed foot

In an ideal world you would have the possibility
to always be able to focus on the things you desire
most. Unfortunately, the real world is different.
This is not a bad thing, as long as you stay honest
towards yourself. The message I would like to convey to you is that if something is happening in your
private life, please do not be too hard on yourself.
Maybe it is not part of our medical culture to show
our pain or feelings, but do not forget that we are
humans too. Communicate with your internship
location and student counsellor. You do not have
to do it alone and you will be surprised by all the
support you will receive. Keep in mind, becoming
a good doctor begins with caring for yourself.

FIGURE 1 X-ray right foot.
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CHANGING PERSPECTIVES

Environmental Sustainability in Healthcare

Assumptions

N. Chekrouni and N. Sperna Weiland

S.W. de Jonge, MD, Clinical epidemiologist and PhD candidate, Department of Surgery, Amsterdam UMC

The effects of climate change pose the biggest
threat for human health in the 21st century.1 It
has been estimated that health care delivery is
responsible for 5-10% of worldwide greenhouse
gas (GHG) emissions. Hospitals produce large
amounts of waste each year, with Dutch hospitals
accounting for around 0.6 kg/patient/day.2 There
has been an increasing interest among medical organizations to reduce healthcare waste, in order to
reduce their carbon footprint.3
The Intensive Care Unit (ICU) is a resource-intensive environment, and is responsible for almost
10% of total hospital waste.5 Studies suggest that
a significant amount (>30%) of ICU waste is recyclable.5,6 Waste management in general follows the
hierarchy “Reduce, Reuse, Recycle” as guidance
to set priorities. According to this principle Huffling & Schenk formulated steps to increase environmental sustainability in the ICU.7 They propose
turning off lights and computer monitors when not
in use, reducing waste by switching from disposable to reusable equipment, and encouraging hospitals to procure green energy products.7
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a significant base of shared assumptions”- Noam
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we state that the model we derived gives us the
best estimate of X for any value of Y, this is only
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linearity, normality, independence, and constant
variance. Below I will try to give a brief overview
of what they mean and how to test them.
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As a society we are required to reduce our carbon
footprint by 49% in 2030 (and 95% in 2050) and
this goal does not exclude health care facilities.4
Within these facilities, only doctors can decide
which actions are feasible and medically acceptable. A first step towards making these decisions
would be to join organizations such as ‘CleanMed
Europe’ or ‘Healthcare Without Harm’ to stay informed. As doctors, we took the Hippocratic Oath,
which includes the phrase “do no further harm”.
Therefore, we should aim to deliver health care
with the smallest environmental footprint possible.
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LINEARITY

Read
a paper, but
question the
statistical analyses?
Let us know via
AMSj.nl or our
Facebook page!

As we have learned from the previous blog, linear
regression is all about fitting the best line to represent the data. In the simplest regression F(X) =
AX+ B, we assume a linear relationship between
F and X, or a straight line. A good way to assess
if this assumption holds, is by making a scatter
plot of the data. By eyeballing you can easily tell
if some linear relation is present. But what if your
data does not fit a straight line? Not all relationships in biology are representable with a straight
line. High blood pressure, for example, is bad
for survival, but low blood pressure is too, while
a physiological optimum lays somewhere in the
middle. The relation between blood pressure and
survival is curvilinear rather than linear. There are
many more examples similar to blood pressure and
luckily for most of these a fitting tool exists in linear regression, like splines or quadratic term.

INDEPENDENCE AND NORMALITY

The assumptions of independence and normality
do not apply to the data itself, but to the errors. We

rely on these assumptions because we make an appeal to the central limit theorem. This theory states
that the sum or average of a sufficiently large number of independent random variables approaches a
normal distribution regardless of their individual
distribution. In other words, if we have enough independent measurements, the variation in totals or
average of the errors will be normally distributed.
This provides a range of mathematical advantages.
One is that the coefficient estimate of our model
minimizes the mean squared error, but it also justifies a range of statistical tests based on the normal
distribution. We can check independence by plotting the residuals against the predicted values. No
pattern should exist in the data. If the errors are not
independent, for instance if your data comes from
five different hospitals and the errors are clustered,
you can control for the hospital to make your errors independent in the model. Normality can be
tested with the Shapiro Wilk test. If the errors are
not normal, you could try to transform your data.

CONSTANT VARIANCE

The assumption of constant variance also applies
to the errors rather than the data itself. Like independence and normality, constant variance comes
with mathematical advantages. The most intuitive
reason refers back to our concept of fitting the line
with the least squared errors. If the variation you
see in errors is not constant, fitting a line that minimizes the squared errors gets a lot harder. A typical test is to plot residuals against predicted value
or exposure and eyeball your data. If the constant
variance assumption does not hold, least squares is
still unbiased, but a lot less efficient.
This is a lot to take in, but the main point here is
that statistics rarely come without assumptions. If
they hold true, they come with huge advantages. If
they do not, some adjustments may be necessary.
Inspecting your data is always a good start. Rest
assured though, least squares regression is robust
and comes with an incredible toolkit to cope with
these challenges.
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APPLICATION PROCEDURE

Orthopedic surgery in Boston

Thanks to my bachelor thesis supervisor, Stijn de
Jonge (MD, PhD candidate Department of Surgery, Amsterdam UMC location AMC) I was able
to apply for this research internship. He helped me
get in touch with two PhD research fellows at the
Orthopedic Department of the AMC, who were
searching for medical students to help them with
their PhD projects in the Massachusetts General
Hospital in Boston (USA). Luckily, there was little to no competition for this internship since there
were relatively few research fellows at the Foot
and Ankle Department of the MGH. Additionally,
I was awarded with two grants for this internship,
including the Anna-NOREF Orthopedic Research
Grant and the Amsterdam University Foundation.

D.H.L. Lemmers

Massachusetts General Hospital,
Harvard Medical School,
55 Fruit Street, Boston,
Massachusetts, 02114, U.S.A.

INTRODUCTION

It is my honor to present the first edition of the
Research Abroad column for the Amsterdam Medical Student Journal to you. My name is Daniel
HL Lemmers, I am 26 years old and currently in
my final year of medical school at the Amsterdam
University Medical Center, location AMC. At this
moment, I am finishing my senior medical internship at the Department of Surgery at the Tergooi
Hospital in Hilversum.

information from various hospital systems. Thanks
to the easy access to large datasets, it is easy to perform efficient research in the MGH and to create
large data cohorts.

LEARNING POINTS

During this internship I learned that it is better and
more efficient to focus on only one project during
your short-term research period. It is very difficult
to work on research projects during your clinical
rotations, so try to finish these within the period of
your stay. This internship has contributed greatly
to both my career and my personal life and I would
recommend anyone to consider going abroad for a
period of time!

DIFFERENCE IN RESEARCH

derwent unplanned reoperation. Factors associated
with infectious complications included increased
duration of hospital admission, use of an external
fixator device before Open Reduction and Internal
Fixation (ORIF), peripheral vascular disease, and
osteoporosis. Additionally, for unplanned hardware removal specifically, patients’ BMI below 30
was an associated risk factor.

Performing research in Boston is very efficient due
to a number of factors. Firstly, my supervisor had
written an overarching protocol for all foot and ankle related research. Therefore, it was possible to
collect all the necessary data to perform multiple
research projects while only once writing a protocol for the medical ethical board. Secondly, there
is a large amount of data, collected from the MGH
and two large outpatient clinics through the Research Patient Data Registry (RPDR) data system.
The RPDR is a centralized clinical data registry, or
data warehouse, that gathers clinical

During the waiting period between the bachelor
and master program in 2016, I travelled to Boston,
USA, for a seven-month short-term research fellowship. During this period, I performed research
regarding the ankle syndesmosis joint, with a focus on complications after surgical stabilization
of the ankle syndesmosis after an ankle fracture
and associated syndesmotic injury. Within this
retrospective study, I was able to include approximately 800 patients in my scientific paper. With
multivariable logistic regression analysis, I was
able to see which variables were independently
associated with increase of complications after
surgery for an unstable syndesmosis. Postoperatively, 10.7% (91 cases) of patients suffered an
infectious complication and 22.0% (187 cases) unAMSj Vol. 15 | May 2019
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The potential of eHealth solutions to reduce the
cardiovascular disease risk
H. Yousuf 1,2
1. Department of Cardiology, Amsterdam UMC
location VUmc, VU University medical center
2. Center for Advanced Hindsight, Duke University, Durham, NC, USA
Contact: h.yousuf@vumc.nl

In the column ‘Spotlight’ we shine a light on students who already published
their research in other journals or started their PhD course before graduation.
For this edition we invited Hamza Yousuf, who published his research in the
Netherlands Heart Journal.

through the eHealth solution. In addition, improvement in all lifestyle factors was observed.
This indicates that eHealth solutions have the potential to reduce the CVD risk and improve an
unhealthy lifestyle, in both healthy individuals
and patients who are at risk of developing CVD.

CONCLUSION

Lifestyle medicine is becoming an indisputable
part of modern-day medicine, as many see the
benefits of preventing disease rather than treating
it. Wide-spread adoption of lifestyle interventions could have great socio-economic impact, as
it has great potential to reduce the prevalence of
cardiovascular disease, and other non-communicable diseases. It has been projected by the Dutch
Heart Foundation that the burden of CVD in the
Netherlands will increase by 50% within a 25year period, due to ageing and unhealthy lifestyle
behavior.
We should arm ourselves against the approaching
CVD epidemic and encourage the exploration of
novel strategies in the field of lifestyle improvement and cardiovascular risk management.

REFERENCE TO THE ORIGINAL ARTICLE
Yousuf H, Reintjens R, Slipszenko E et al. Neth Heart J. 2019;27:24. https://doi.org/10.1007/
s12471-018-1200-7

BACKGROUND AND AIM

Cardiovascular disease (CVD) is the leading cause
of death worldwide. Up to 80% of CVDs are preventable with a healthy lifestyle, even when risk
factors such as hypercholesterolemia, high blood
pressure, and overweight are evident. The world’s
population is generally unaware of their risk of developing CVD, and the ability they have to prevent
CVD and other non-communicable diseases. General Practitioners (GPs) have stated they have low
confidence in their ability to improve the lifestyle
of their patients, as well as a lack of time to perform such interventions. In this study we aimed to
investigate the effectiveness of lifestyle coaching
with an eHealth solution, called
MyCLIC (www.mijnclic.nl), in reducing the 10year CVD risk and improving relevant lifestyle
factors.

METHODS

We conducted three trials, of which two were prospective cohort studies performed with healthy
participants in the Netherlands. The third trial, a
randomized controlled trial, was performed in high
risk CVD patients, in London, the United Kingdom. In all three trials, we investigated the potential effect of lifestyle coaching with MyCLIC to
reduce the 10-year CVD risk, and to improve lifestyle factors (e.g. exercise; fruit consumption) that
influence CVD risk.

MAIN RESULTS

Lifestyle coaching with MyCLIC was shown to
be successful in reducing the 10-year CVD risk,
as it caused a relative risk reduction of 20-25%.
Improvements in blood pressure, lipid profile, and
reduction in the 10-year CVD risk were seen in
all participants that received lifestyle coaching

AMSj Vol. 15 | May 2019

FIGURE 1 MyCLIC native app
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Fever and headache after nasal surgery

Inspire other students!
Many students had very great experiences during their research internship abroad. AMSj
would like to ask these students to share their experiences in this column. How was it to
perform research in a totally different country? What where the benefits and what did you
learn? Let us know!
Maximum word count: 450
For guidelines and to submit, go to www.amsj.nl!

K. van Dam and M. Brouwer

QUESTION 1

CASE

A 54-year-old male with no relevant medical
history presented with fever and a headache five
days after nasal surgery. Physical examination
showed a lowered level of consciousness and
agitation. Neck stiffness was present and plantar reflexes showed a Babinski sign. Cerebrospinal fluid was cloudy, with a leukocyte count
of 18000/mm3 (normal: <5) and total protein of
4.27 g/L (normal: < 0.6).

What is the most likely diagnosis based on the
clinical presentation?
A.
Viral meningitis
B.
Bacterial meningitis
C.
Viral encephalitis
D.
Delirium
Hint: In which disease would you expect a leukocyte count of 18000?

QUESTION 2

CHECKLIST CT BRAIN

•
•
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Hint: what is black on CT?

DO

QUESTION 3

UR
YO

What is the phenomenon in the radiology image
called?
A.
Hyperdense MCA sign
B.
Over the hill sign
C.
Mount Fuji sign
D.
Empty delta sign
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•

Technical: window settings; brain or bone.
Normal anatomy: ventricles, grey/white matter
differentiation, gyri/sulci pattern
Brain pathology: hemorrhage or hematoma,
infarction, space occupying lesions, mass effect
(midline-shift), signs of hydrocephalus (compressed
ventricles),
Osseous pathology: sinuses and skull intact?

What can be seen in the CT image? (multiple
answers possible)
A.
Compressed ventricles
B.
Pneumocephalus
C.
Subdural empyema
D.
Midline-shift

Hint: does the CT-image look like a volcano?

H
C
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FIGURE 1 CT Brain
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Answers ‘A painful foot’
S. van Beem and M. Maas

Correct answers: 1C, 2A, 3B
The X-ray shows a wider MT-1-2 space which
contains small bone fragments (encircled), which
in combination with the clinical signs is typical for
a Lisfranc fracture. This type of fracture is named
after Jacques Lisfranc de st. Martin, a French surgeon who described this type of fracture in 1815
based on his observations of a forefoot amputation
through the tarsometatarsal joints during one of
the Napoleonic wars.1 Lisfranc fracture refers to
all fractures of the tarsometatarsal joints but occurs
mostly at the base of the second metatarsal.2

YOUR
RESEARCH.
Have you done an interesting research internship
and do you want to show your results?
Publish your original article, systematic review
or case report in AMSj. See guidelines
for submitting an article on www.amsj.nl
AMSj Vol. 15 | May 2019

Lisfranc injuries are not always detected on an
X-ray. The sensitivity of an X-ray when the foot is
not bearing weight is around 50%, where an X-ray
of a weight-bearing foot has a sensitivity of around
85%.3 This means that 15% of the Lisfranc fractures are not detected using an X-ray. Therefore a
CT should be performed when a Lisfranc fracture
is suspected.
The incidence of a Lisfranc fracture is relatively
low: approximately 1 per 55000/year. A Lisfranc
fracture is commonly caused by high velocity trauma (58%). Motorcycle accidents account for 2/3
of these Lisfranc fractures. However, a Lisfranc
fracture can also occur after a more minor trauma.
For example, when a hyperplantar flexed foot is
subjected to axial loading during sports the dor-

sal and Lisfranc ligaments will tear and eventually
bony injury will occur. Examples of axial loading
are, amongst others, the bindings of a kite surfer, falling from a horse when the feet are still in
the stirrups or being hit by a football player when
standing on the toes.4 A Lisfranc fracture can also
be the result of diabetic neuropathy. Diabetic patients often present without a specific trauma that
could have caused the fracture. This is mainly the
result of dense peripheral neuropathy, arterial disease and comorbidities.5
A Lisfranc fracture should be suspected when a
patient is not able to put weight on the affected
foot, when the midfoot is swollen, when forefoot
deformity is present and when the type of injury
is associated with Lisfranc fractures (described
above). Plantar arc ecchymosis is considered to
be pathognomonic for a Lisfranc fracture but may
be absent.6 The treatment of a Lisfranc fracture
depends on the severity. In stable non-displaced
fractures, a cast for 4-6 weeks is usually sufficient.
If the fracture is unstable, displaced or extensive,
surgical treatment is indicated.7 The dorsal artery
of the foot should be checked as it might be impinged.8
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RADIOLOGY IMAGE

ARTICLE

Answers ‘Fever and headache after nasal surgery’

Colophon

K. van Dam and M. Brouwer
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academic skills for medical students. The entire journal
is created and published by staff members and students
from medical faculties.

Correct answer: 1B, 2B, 3C.

EXPLANATION

1. What is the most likely diagnosis based on the
clinical presentation?
A. (Viral meningitis) Incorrect; unlikely due to the
cloudy cerebrospinal fluid, indicating a highly elevated leukocyte count.
B. (Bacterial meningitis) Correct; fever, neck stiffness and cloudy cerebrospinal fluid with an elevated protein content are highly suggestive of a bacterial meningitis.
C. (Viral encephalitis) Incorrect; compatible w i t h
headache, lowered consciousness and agitation,
though unlikely to present with a cloudy cerebrospinal fluid.
D. (Delirium) Incorrect; compatible with lowered
consciousness and agitation, but less likely due to
the combination of fever and neck stiffness.
2.What can be seen in the CT image? (multiple
answers possible)
A. (Compressed ventricles) Correct; as a result of
the pneumocephalus, the lateral and third ventricles, as well as the basal cistern, are compressed.
B. (Pneumocephalus) Correct; a large collection
of air is seen to be compressing the frontal lobes,
suggesting a defect somewhere in the neurocranium.
C. (Subdural empyema) Incorrect; as a purulent
collection in the subdural space, this would largely
resemble the appearance of a subdural hematoma.
D. (Midline-shift) Incorrect; there is no deviation
of the midline, which is a finding that is compatible
with any kind of mass effect (e.g. hematoma, malignant middle cerebral artery infarction, tumor).
3.What is the phenomenon in the radiology image
called?
A. (Hyperdense MCA sign) Incorrect; a hyperdense middle cerebral artery (MCA) would indicate a thrombo-embolic occlusion of this artery.
B. (Over the hill sign) Incorrect; this sign 		
does not exist.
C. (Mount Fuji sign) Correct; the frontal 		

lobes are compressed by intracranial air in the subdural space, leading to a volcano silhouette. This
can be indicative of a tension pneumocephalus,
which is a neurosurgical emergency. The Mount
Fuji sign can be seen after skull defects from trauma as well as iatrogenic, or from infection.
D. (Empty delta sign) Incorrect; this refers 		
to a hyperdense aspect of the dura adjacent to the
hypodense thrombus in the dural venous sinus,
which is a sign of dural venous sinus thrombosis.
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