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Dear readership, 

On behalf of the editorial board, I would like to 
welcome you to the last, but not least, AMSj 
edition of 2022! To all reviewers, authors and 
editors thank you for your hard work. 
 
We are very pleased that once again we were able 
to publish many different rubrics in this edition. 
First of all, I would like to introduce you to a 
brand-new Spotlight section, named Spotlight - 
Research. In this section, we invite a researcher 
to take us along the road of being a researcher. 
Besides this Research section, in this edition, 
you can also read about four other sections in the 
column Spotlight, namely Grants, (MD)PhD, 
Publication, and Talent. Second of all, in this 29th 
edition two of our reviewers tell us about their 
experiences within AMSj, fi nd out on page 41. We 
are also very glad to announce that Marcel Levi 
has again written a column for AMSj. This time 
about how even though common ailments may 
not be “sexy”, they should be prioritized in public 
health research. Curious? Continue reading…
 
In this 29th edition, we are pleased to announce 
the winning author receiving the honorable title: 
‘Best manuscript of 2022, AMSj edition 25-28’. 
Next to honor and fame, the winner received an 
amazing prize from our partner Compendium 
Geneeskunde! Curious about what she won? 
Read all about it on page 8. We look forward to 
expanding our collaboration with Compendium 
Geneeskunde in the future and thank them for the 
beautiful cooperation so far! Is your manuscript 
next? Submit your manuscript (or questions about 
publication) to AMSj via www.amsj.nl or email us 
at chief-editor@amsj.nl. 

 

Unfortunately, I have to say that it is almost time 
for me to pass on my position as Editor-in-Chief. 
I have been honored to be part of the editorial 
board since March 2021. During these past years, 
I have seen the expansion and improvement of the 
journal. I am proud of our team, including the 
editorial board and our highly valued reviewers, 
that we have achieved this together. AMSj edition 
30 will be my last. Then, I am handing over my 
position as Editor-in-Chief to Bobby Lam, the 
newly incoming Editor-in-Chief AMC! I believe in 
his capabilities to bring new perspectives to AMSj, 
allowing AMSj to continue to grow. I am proud to 
have been part of AMSj and thankful for all the 
collaborations.
 
I am wishing you a joyous Holiday season and a 
most prosperous and healthy new year. Please en-
joy the 29th edition of AMSj

Yours sincerely,

Gabriëlle Pallada
Editor-in-Chief 
Amsterdam UMC, location AMC

Editorial

The Amsterdam Medical Student journal (AMSj) is a scientifi c journal created and 
published by Amsterdam UMC staff  members and students to promote research and to 
encourage other medical students to publish their clinical observations, research articles 
and case reports. Go to www.amsj.nl for publication options and to fi nd out how you can 
contribute to AMSj as reviewer or member of the editorial board.
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FDA approves Ruxolitinib (Opzelu-
ra) for Vitiligo Therapy: A break-
through in the fi eld of  dermatology

Vitiligo is a commonly acquired auto-immune dis-
order characterized by depigmentation of the skin. 
It signifi cantly impacts the quality of life and is 
one of the most challenging dermatological prob-
lems to treat. There are two subtypes: segmental 
and non-segmental vitiligo. So far, therapeutic op-
tions have been limited to topical corticosteroids 
or immunomodulators, phototherapy, and surgical 
treatment for stable vitiligo. These treatments have 
relatively low success rates. Additional treatment 
options can therefore make a difference in disease 
management. 
 On July 18th the US Food and Drug 
Administration (FDA) approved the use of topical 
ruxolitinib 1.5% twice daily, a topical janus kinase 1 

and 2 inhibitors, in the treatment of non-segmental 
vitiligo in patients 12 years or older. The approval 
was based on two Phase 3 clinical trials. In the tri-
als, ruxolitinib was proven to be effective and had a 
good safety profi le in treating facial non-segmental 
vitiligo; 30% of patients (N=344) had a 75% im-
provement in the Facial Vitiligo Area Scoring Index 
after a 24-week treatment and continued improve-
ment through week 52. The drug was generally well 
tolerated, but adverse reactions were reported. The 
responses include application-site acne, infl amma-
tion of the throat and nasal passages, redness and 
itching, urinary tract infections, fever, and head-
aches.  
 The approval of ruxolitinib offers patients 
with non-segmental facial vitiligo a new treatment 
option. Nevertheless, more research is required to 
assess the safety and effectiveness in the long term; 
further head-to-head trials comparing this new op-
tion with established treatments is needed.

1. Sheikh A, Rafi que W. et al. approves Ruxolitinib (Opzelura) 
for Vitiligo Th erapy: A breakthrough in the fi eld of derma-
tology. Annals of Medicine and Surgery. 2022; 81:104499.
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morAn eschel1  And louise A.A. gerBens2

1. fAculty of medicine VriJe uniVersiteit AmsterdAm, AmsterdAm 
umc locAtion Vumc
2. depArtment of dermAtology, AmsterdAm umc locAtion Amc

Platelet-Inspired Intravenous 
Nanomedicine in Trauma-Induced 
Coagulopathy

Trauma remains a leading cause of death world-
wide, with hemorrhage and consequently acute 
coagulopathy of trauma shock (ACoTS) being the 
main cause. In ACoTS, the coagulation system 
fails to sustain adequate hemostasis following 
severe trauma, aggravating blood loss. ACoTS re-
quires fast hemostatic management and the current 
gold standard in traumatic hemorrhagic shock pa-
tients is based on replenishing lost volume, e.g. 
massive transfusion, instead of targeting coagulop-
athy directly. Currently, no effective treatment tar-
geting coagulopathy is available.
 Girish et al1 recently published a preclin-
ical in vitro and in vivo animal study researching 
thrombin-loaded injury-site-targeted lipid nano-
particles (t-TLNPs) and secreted phospholipase A2 
(sPLA2) for treating (trauma-induced) platelet and 

coagulation dysfunctions. In vitro, when t-TLNPs 
and sPLA2 are simultaneously added to platelet-
derived plasma the clotting potential is signifi cantly 
closer to that of normal plasma (p≤0.0001), and 
when added to thrombocytopenic whole-blood 
there was a signifi cant improvement in clot forma-
tion time compared to the control group (p≤0.01). 
In vivo, t-TLNPs administered preinjury and post-
injury both signifi cantly lowered bleeding in coagu-
lo-pathic mice in a tail-clip injury model (p≤0.05) 
and liver-laceration acute hemorrhagic injury mod-
el (p≤0.05). 
 Concluding, even if natural hemostatic 
abilities are inhibited, t-TLNPs can localize injury 
sites where they mimic platelet functions and 
amplifi cation of thrombin-generating fi brinogen, 
eventually resulting in increased hemostasis in co-
agulopathy. This promising data should be further 
elucidated to improve and develop new treatment 
options for ACoTS patients.

1. Girish A, Jolly K, Alsaadi N, et al. Platelet-Inspired Intra-
venous Nanomedicine for Injury-Targeted Direct Delivery 
of Th rombin to Augment Hemostasis in Coagulopathies. 
ACS Nano. 2022 Aug 2.

elise BeiJer1  And fAy r.k. sAnders2

1. fAculty of medicine, AmsterdAm umc, locAtion Vumc, 
AmsterdAm
2. depArtment of surgery, spAArne gAsthuis, hAArlem

Additional clinical value of  routine 
CT imaging in fragility fractures of  
the pelvis

Concomitant posterior ring fractures (cPRFs) in 
fragility fractures, a fracture caused by a fall from 
a standing height, of the pelvis (FFP) are often 
missed on a conventional pelvic radiograph. Con-
sequently, FFPs are underdiagnosed and potentially 
untreated. Since the most important goal in the 
treatment of FFP is to restore mobility and inde-
pendence for activities of daily life and to prevent 
complications associated with immobility, adequate 
detection is needed.
 A recent prospective cohort study1 was 
conducted to determine the additional clinical value 
of routine CT imaging by changes in treatment pol-
icy ((possible) surgery, restrictive weight-bearing, 
hospital admission, and outpatient follow-up) and 

to establish the predictive value of pain localized 
around the sacroiliac joint (SIJ) for cPRFs. A total of 
fi fty-one patients ≥ 65 years old with a (suspected) 
FFP on pelvic radiograph were included and these 
patients underwent additional CT imaging. cPRF 
were found in an additional 27 patients. In 29 pa-
tients, the fi ndings on the CT imaging of either 
a fracture of the posterior or anterior ring changed 
the treatment. Seven of the cPRFs were managed 
either surgical or with restrictive weight-bearing. 
The presence of pain around the SIJ to detect a 
cPRF had a sensitivity of 89% and a specifi city 
of 61%. This study shows that routine CT imaging 
has few direct therapeutic consequences with 
regard to surgical management or restrictive 
weight-bearing, though these fi ndings may alter if 
a lower threshold for surgical intervention would 
be applied. Additionally, pain around the SIJ was 
highly predictive for a clinically relevant cPRF.

1. Beelen GWCM, Loggers SAI, de Wit BWK et al. Additional 
clinical value of routine CT imaging in fragility fractures of 
the pelvis: a prospective cohort study (ARTIFACT). Eur J 
Trauma Emerg Surg. 2022 May 20. 

Jesse lAmmerts1 And ditmAr schAkenrAAd2

1. fAculty of medicine, AmsterdAm umc, locAtion Amc.
2. depArtment of emergency medicine, noordwest zieken-
huisgroep, AlkmAAr, noord-hollAnd, the netherlAnds
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Novel treatment with vilobelimab 
improves survival in COVID-19 
patients receiving invasive mecha-
nical ventilation

Mortality is high in patients with severe COVID-19 
who need mechanical ventilation in the ICU. Poor 
outcome is mostly related to the severity of the 
infl ammatory response which is mediated by the 
anaphylatoxin complement factor C5a, which 
activates neutrophils and monocytes. The PANA-
MO phase II trial showed the anti-C5a antibody 
vilobelimab was safe and of potential benefi t for 
COVID-19 patients.
 The Lancet Respiratory Medicine pub-
lished a phase-III randomized, double-blind, 
placebo-controlled trial, analyzing the effect of 
vilobelimab (N=177) versus placebo (N=191) 
on mortality, in addition to standard care. This 

PANAMO III RCT took place on four continents, in 
46 hospitals and reported a reduction of mortality at 
28 days including an age-adjusted risk difference of 
11% (95% CI –21 to –1; p=0.029), corresponding 
to a number needed to treat of 9. Limitations, such 
as various variants of SARS-CoV-2 and adjusting 
for small sites and few participants, were reported 
as minor and do not refute the results.
 Concluding, Vlaar et al. showed that vilo-
belimab, in addition to standard of care is benefi cial 
for mechanically ventilated COVID-19 patients 
with severe lung infl ammation. This principle that 
inhibition of complement in infectious diseases can 
be benefi cial opens up new horizons for other infec-
tions in which hyperinfl ammation plays an import-
ant role such as sepsis and bacterial meningitis.

1. Vlaar APJ, Witzenrath M, van Paassen P, et al.; PANAMO 
study group. Anti-C5a antibody (vilobelimab) therapy for 
critically ill, invasively mechanically ventilated patients 
with COVID-19 (PANAMO): a multicentre, double-blind, 
randomised, placebo-controlled, phase 3 trial. Lancet Re-
spir Med. 2022 Sep 7:S2213-2600(22)00297-1.

kishAn r.d. lutchmAn1 And prof. dr. mAtthiJs c. Brouwer2

1. fAculty of medicine, AmsterdAm umc, locAtion Amc
2. depArtment of neurology, AmsterdAm umc, AmsterdAm 
neuroscience, AmsterdAm, the netherlAnds

Will sotatercept live up to its early 
success in treating pulmonary 
arterial hypertension? 

Pulmonary arterial hypertension (PAH) is a pro-
gressive condition causing increased pulmonary 
artery pressure, leading to right-sided heart failure 
as pulmonary vascular resistance (PVR) becomes 
too high. Around 40% of patients die within 5 years 
after being diagnosed. Current treatment of PAH 
involves endothelin, nitric oxide, or prostacyclin 
pathways to dilate blood vessels and reduce pres-
sure. However, the bleak 5-year survival rate urges 
the pursuit of new therapies.
 Sotatercept is a novel fusion protein that is 
fi rst-in-class, meaning it utilizes a new mechanism 
to treat. Sotatercept is designed to restore bone 
morphogenetic protein receptor type II (BMPR-II) 

mediated signaling, a disturbed pathway in PAH 
leading to vascular remodeling. Humbert et al.1 
have conducted a phase 2-trial, testing the effi cacy 
of sotatercept in 106 PAH patients. Sotatercept was 
shown to improve PAH signifi cantly. PVR was the 
primary endpoint and was reduced from baseline 
by a least-square mean of -162.2 dyn·sec·cm−5 and 
-255.9 at a dosage of 0.3 mg/kg and 0.7 mg/kg re-
spectively - compared to just -16.4 dyn·sec·cm−5 
on placebo. Secondary endpoints, like NT-proBNP 
levels and 6-minute walk distance, saw improve-
ment across the board.
 Although the long-term safety of sotater-
cept still has to be assessed before ever hitting the 
guidelines, it shows promise as an effective treat-
ment for PAH. It provides insight into BMR-II-me-
diated signaling and its clinical importance.

1. Humbert M, McLaughlin V, Gibbs JSR, et al. Sotatercept 
for the Treatment of Pulmonary Arterial Hypertension: 
PULSAR open-label extension. Eur Respi J. 2022;60(4)

michAel JiAng1 And JurJAn AmAn2

1. fAculty of medicine, AmsterdAm umc, locAtion Vumc
2. depArtment of pulmonology, AmsterdAm umc, locAtion 
Vumc

CHIP and its potential role in the 
prevention and treatment of  (non-)
hematologic diseases 

Hematological malignancies are characterized by 
chromosomal and molecular aberrancies that are 
relevant for risk classifi cation and monitoring of 
disease. Recently it has been shown that some so-
matic mutations are present in normal hematologic 
precursor cells of both patients and healthy persons 
due to aging. These so-called Clonal Hematopoi-
esis of Indeterminate Potential (CHIP) mutations 
are associated with (non)-hematologic diseases, 
such as leukemia and atherosclerosis. Therefore, 
research has been conducted on CHIP and its po-
tential to predict disease. In this review1, the author 
summarizes the evidence on the impact of CHIP 
and its potential role in the prevention and manage-
ment of certain diseases. 

Individuals with CHIP clones have a 10 times high-
er risk of developing a hematologic neoplasm than 
the general population. This risk increases sub-
stantially in patients with unexplained blood count 
abnormalities and specifi c mutational patterns. 
Secondly, in patients receiving chemotherapy and/
or radiation for solid cancers, CHIP clones are as-
sociated with treatment-related myeloid neoplasms. 
Lastly, CHIP seems to be a key risk factor for car-
diovascular diseases and strokes, alongside smok-
ing and hyperlipidemia. 
 Although these results show that CHIP 
can be of clinical relevance, it is not yet recom-
mended to screen for CHIP in the general popula-
tion. The author calls for more research to deliver 
robust evidence that shows if and especially how 
data on CHIP should be used in the prevention and 
management of (non-)hematologic diseases.

1. Hoermann G. Clinical Signifi cance of Clonal Hematopoi-
esis of Indeterminate Potential in Hematology and Car-
diovascular Disease. Diagnostics (Basel). 2022;12(7):1613. 
Published 2022 Jul 2. doi:10.3390/diagnostics12071613

fArtuun Ali1 And JAcQueline cloos2

1.fAculty of medicine, AmsterdAm umc, locAtion Vumc
2.depArtment of hemAtology, AmsterdAm umc, locAtion 
Vumc

The impact of  climate change on 
pregnant women and newborns.

Climate change is a major public health threat, also 
for expectant mothers and newborns. An article, 
recently published in The New England Journal of 
Medicine, discussed the impact of climate change 
on pregnant women and newborns1.
 Due to climate change, the intensity and 
frequency of wildfi res have increased. Strong 
winds, a severe drought, and rising temperatures 
all contribute to wildfi res spreading more quickly 
and intensely. Exposure to dangerous gases and 
fi ne particles from wildfi re smoke can affect both 
mother and child. For pregnant women, there can 
be more risk of developing gestational hyperten-
sion and gestational diabetes. Preterm delivery and 

low birth weight can cause long-term health effects 
for newborns. Additional negative effects include 
displaced communities, reduced access to medical 
care, especially prenatal and neonatal care, as well 
as social support and other services. These impacts 
could be experienced disproportionately by vulner-
able people. It could have long-term intergenera-
tional consequences if neonates and their parents 
are affected by wildfi res. 
 The impact of climate change on public 
health is noteworthy. Human health is already be-
ing threatened by the effects of climate change, and 
expectant mothers and new mothers are particularly 
prone to the consequences. Further research on cli-
mate change and health is needed to fi nd strategies 
for reducing the impact of climate change on both 
pregnant women and newborns.

1. Rasmussen SA, Jamieson DJ. Protecting pregnant people 
and babies from the health eff ects of climate change. New 
England Journal of Medicine. 2022;387(11):957–9. 

nAdA Ben mohAmmed1 And Berniek hesselink2

1. fAculty of medicine, AmsterdAm umc, locAtion Vumc
2. depArtment of generAl prActice, AmsterdAm umc, locAtion 
Vumc



The newest product of Compendium Geneeskunde 
is the perfect fi t for all students, doctors, and sup-
porting personnel in Pulmonary care. The most 
frequent complaints are schematically discussed 
with differential diagnoses, red fl ags to look out 
for, and treatment options, as well as a more in-
depth explanation of the most common diseases. 
Furthermore, there are chapters on Physiology, 
Pharmacotherapy, Chronic care, and Palliative care. 
The pocket Longgeneeskunde of Compendium 
Geneeskunde will be your support in Pulmonary 
care.

REFERENCES
1. Veldman C., Snijders R., Smit V. (2022). Pocket 

Longgeneeskunde (1e druk). Rotterdam, Neder-
land: Synopsis B.V.

2. Edmonds PJ, Copeland C, Conger A, et al. Vap-
ing-induced diffuse alveolar hemorrhage. Respir 
Med Case Rep. 2020 Jan 7;29:100996. PMID: 
31956478; PMCID: PMC6957782.

3. Layden JE, Ghinai I, Pray I, et al. Pulmonary Ill-
ness Related to E-Cigarette Use in Illinois and 
Wisconsin - Final Report. N Engl J Med. 2020 
Mar 5;382(10):903-916. Epub 2019 Sep 6. PMID: 
31491072.

I am honored to receive the Compendium 
Geneeskunde Prize for Best Manuscript for my 
study which looked at Dutch UMC's clinical trial 
reporting performance on two international trial 
registries. According to the World Health Organi-
zation's latest guidance, trial sponsors and funders 
should work towards a timeline of posting trial 
results on registries within 12 months of primary 
study completion. However, I found that as of June 
2021 >1000 due trials sponsored by Dutch UMCs 
are still missing summary results. It is our responsi-
bility as the next generation of medical researchers 
to address this issue. 

It was a great experience to publish in the Amster-
dam Medical Student journal as it directly reached 
the audience that has the opportunity to bring 
about change: you as a student will perhaps be a 
future researcher on clinical trials sponsored by 
Dutch UMCs. I hope that the article explained not 
only the rules around the registration and timely 
reporting of clinical trials but also provided some 
practical advice on how all of us can help prevent 
research waste. Part of the solution however lies 
not in changing individual practices but in institu-
tional policies.

Following the publication of the article, I had the 
opportunity to present my fi ndings to the Medical 
Ethics Review Board of the VUmc. Not only 
did this lead to an interesting discussion around 
clinical trial transparency as an important ethics 
requirement, but I also consequently developed 
a research proposal that will specifi cally look at 
the unreported trials sponsored by the Amsterdam 
UMC. This can help update guidance for research-
ers conducting trials at our hospital. However, we 
need your help to make this project reality. Are 
you a student interested in doing relevant research 
that can directly improve clinical trial transparency 
at your own university? Please email me then 
at s.m.keestra@amsterdamumc.nl, no previous 
research experience is required.
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They come in all colors of the rainbow, in (almost) 
every fl avor you can think of, and we use them 
intensively: vapes. It is a true trend, and the number 
of complaints due to vaping is increasing. A fre-
quent complaint patients have in pulmonary care 
is induced by smoking. Patients can for instance 
suffer from cough, dyspnoea, and hemoptysis. 
It is important to signal the ‘red fl ags’ for smok-
ers such as chest pain, persistent new cough, and 
hemoptysis. It is possible that these symptoms are 
due to vaping use. The long-term effect of vaping 
is still unknown. E-cigarette smokers inhale 
vapors released by heating an 'e-liquid'. These liq-
uid substances include active substances, fl avors, 
and other additives, such as propylene glycol, 
glycerol, aldehydes, nitrosamines, and metals.
 
Vaping can induce hemoptysis, causing airway ob-
struction and shock. As professionals, we must be 
alert to new patterns of inhaled drug use. It is there-
fore important to actively ask patients with com-
plaints of cough, dyspnoea, and hemoptysis about 
vape use. Early diagnosis can prevent irreversible 
damage or worse.

COMPENDIUM GENEESKUNDE

Happy vaping!

VAPE IS AN E-CIGARETTE THAT IS USED MORE FREQUENTLY AS A RECREATIVE 
INHALED DRUG. E-CIGARETTE SMOKERS INHALE VAPORS THAT ARE RELEASED BY 
HEATING A SO-CALLED 'E-LIQUID'. THESE LIQUIDS CONTAIN SOLVENTS, ACTIVE 
SUBSTANCES, FLAVORS, AND OTHER ADDITIVES. SIDE EFFECTS OF VAPING ARE 
PULMONARY SYMPTOMS, SUCH AS COUGHING, DYSPNOEA, AND HEMOPTYSIS. 
ALWAYS ACTIVELY ASK PATIENTS WITH UNEXPLAINED AND/OR UNSPECIFIC 
PULMONARY COMPLAINTS ABOUT VAPING USE.

BEST MANUSCRIPT 2022

ALARMSYMPTOMS 
PULMONARY SMOKING 

- CHEST PAIN
- LEG SWELLING
- HAEMOPTYSIS
- NIGHT SWEATS AND WEIGHT LOSS
- PERSISTENT NEW COUGH

Sarai Keestra1, winner of  ‘Best manuscript 
of  2022, AMSj edition 25-28’

1. depArtment for epidemiology And dAtA science; AmsterdAm reproduction & 
deVelopment

Best mAnuscript of edition 29!
The winner of "Best manuscript 2022 - AMSj edition 25-
28" and the corresponding Compendium Geneeskunde 
prize has been selected! We, AMSj and Compendium 
Geneeskunde, would like to congratulate ... *drumroll*, 
Sarai Keestra! Thank you very much for submitting your 
fascinating manuscript to AMSj!

In order from left to right: Gabriëlle Pallada, Editor-in-Chief 
AMC; Sarai Keestra
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and stressful in Japan.  I know that some doctors 
work 36 hours in a row. Sometimes, the hospital 
will call you for advice, even if you’re not on call. 
My longest workday was 28 hours. Here, in Nor-
way, I work 9 hours a day.

The easy access to hospitals in Japan also has 
benefi ts. I heard that in Norway there is a long 
waiting list if you have mental health problems. 
In Japan, mental healthcare is relatively well 
arranged and you can immediately receive help. 

What do you like most about your current job?
My project is a great challenge. I just started work-
ing here and I’m currently reading a lot of papers to 
catch up with the background information on this 
topic. It’s fun and exciting to fi nally fully focus on 

epidemiology and research. I’m really grateful to 
work on this project and to have this marvelous 
cohort, the HUNT study. The work environment 
here is also more balanced and relaxed. My friends 
even told me that I look happier now.

Do you already have plans for after your PhD?
Honestly, I don’t think I will go back to Japan to 
work, but I do miss the clinical teamwork with 
nurses and physicians to solve diffi cult cases. I 
would like to master the Norwegian language, so I 
can work as a physician here to know the medical 
system better. I really like research as well, so I 
would love to become an epidemiologist at some 
point. But, I will see what the future holds for me.

Do you have advice for future medical profession-
als?
I did not really enjoy medical school. The work 
pressure was extremely high and we had unhealthy 
long days. I think that there are other medical stu-
dents who are also not enjoying it. And that’s ok 
and normal to some extent. Keep going and you 
will be rewarded eventually. However, in some 
cases, you have to quit, because there is something 
else out there that suits you better. And that is also 
ok. And, if you have questions about Japan, feel 
free to contact me! If you’re interested in visiting a 
hospital in Japan, I may be able to help you.

Hikaru Morooka is a former clinical physician 
that worked at the Nagoya University Hospital 
in Japan. He recently started his PhD on 
women’s reproductive health and risk of atrial 
fi brillation (AF) at the Norwegian University of 
Science and Technology in Trondheim.

What was it like to work as a physician in Japan?
To be honest, I did not really enjoy being a 
physician back in Japan. I worked at the ICU and 
the hospital I worked for had one of the largest 
wards for Covid patients in the prefectures. Even-
tually, the ward was full. There was for example a 
patient with saturation below 80% that we could 
not accept anymore. I don’t know what happened 
to that patient… The Japanese government has 
not shown clear guidelines on whom to admit, so 
physicians had to make the decision ourselves. 
That was terrible.

Why did you move to Norway? 
I was thinking about moving from Japan for a long 
time and I really wanted to do research in epide-

miology. Then, I found this vacancy and I was 
immediately enthusiastic. I saw lots of patients with 
atrial fi brillation (AF), but have never thought once 
that reproductive health would be a risk factor for 
AF. So the project sounded innovative to me. 

What are the biggest differences between the 
Japanese and the Norwegian healthcare system?
I’ve only been here since August, but I have 
already noticed that the physicians in Norway 
defi nitely look more relaxed. In Japan, we don’t 
have GPs like in Norway, but the government is 
trying to set up a GP system in Japan. The thresh-
old to visit the hospital is very low. I remembered 
that one time a patient visited the ER to ask for a 
new pill prescription. This is probably one of the 
reasons the workdays for physicians are so long 
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development has been accompanied by a critical 
unwanted consequence in terms of accelerating 
health inequity. 
 Over the course of the past decade, it has 
become increasingly clear to me that there is a siz-
able group of patients who, for various reasons, 
are unable to complete PROMs. As a consequence, 
these patients are underrepresented in studies and, 
in clinical practice, do not benefi t from the afore-
mentioned health improvements. This vital com-
plication of current PROM implementation in 
hospital care considerably widens the gap between 
highly educated patients with adequate (health) lit-
eracy and more vulnerable patients.  

Could you tell us something about the grant that 
you received? 
The overall aim of my project rewarded with a 
Vidi grant is to explore methods to make exist-
ing PROM use available to all patients by using 
the contemporary measurement technique of Item 
Response Theory (IRT). IRT is a psychometric 
method where differences in item content can be 
taken into account when calculating sum scores, 
by applying item-specifi c diffi culty and discrimi-
nation parameters. By applying IRT modeling, the 
items are ordered by their diffi culty and discrimi-
native ability, and this information is used to apply 
computerized adaptive testing (CATs). With CAT, 
items are selected from an item bank (i.e., a large 
set of items that all measure the same construct) 
based on responses to previous items. As relatively 
new developed Patient Reported Outcomes Mea-
surement Information System (PROMIS) item 
banks are based on IRT, it is hypothesized that it 
is possible to adapt them by adding or replacing 
items, for example, items with different compre-
hensibility levels, with cultural infl uence or with 
different administration modes. I will adapt and 
implement extensive PROM development meth-
odology to ensure that these PROMIS item banks 
meet the needs of specifi c vulnerable patient 
groups; patients with (1a) low literacy and/or (1b) 
insuffi cient knowledge of the Dutch language and 
(2) patients with speech and motor impairments 
due to their medical condition.

Can you tell us something about your role and ac-
tivities in the research that you perform? 
Since 2018, I am the head of the research group 

‘Pediatric Psychology and PROMs’ of the newly 
founded department of Child and Adolescent Psy-
chiatry & Psychosocial Care. So, I am supervising 
master students and PhD students (psychology, 
health sciences, and medicine) and will be heavily 
involved in this Vidi project. 
 Besides my research on implementing 
PROMs, I am also focusing on psychometrics4 (is 
a PROM reliable and valid to measure outcomes), 
the psychological impact of a (chronic) condition 
on children or their parents5, the effect of COVID 
on the mental health of children in the Nether-
lands6 and intervention development7. 

Students reading this column may get excited 
about performing research, setting up a research 
line, and maybe even applying for grants someday! 
What can you advise them? 
I’ll hope you do get excited! I would advise you 
to be involved in projects or to start projects, that 
you get really excited about. And to be collabora-
tive, honest, and open. I think we need to create a 
more trustful research environment to collaborate 
on different levels, with different stakeholders, and 
with patients to create the best and most relevant 
research projects.
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Can you tell us about yourself? 
I am a child psychologist by training, I started 
working as a research assistant at a multicenter on-
cology research project (Emma Children's Hospi-
tal, Amsterdam UMC). Worldwide, this was one of 
the fi rst research projects focusing on implement-
ing electronic Patient Reported Outcome Measures 
(PROMs - questionnaires) in daily clinical care. 
My main assignment was to travel by train from 
site to site, carrying a laptop and portable printer in 
my backpack for patients to complete PROMs and 
present the printed results to the clinicians. This 
initial experience and spending hours with patients 
in the waiting room made me realize that PROMs 
signifi cantly contribute to clinical care by empha-
sizing the importance of the patient’s perspective. 
At the same time, it became increasingly clear to 
me that there was a need for an effective strategy to 
implement PROMs in daily clinical practice, and 
that completing PROMs is challenging for a group 
of patients.  

Can you tell us about your research? 
I focus on the use of electronic PROMs in daily 
clinical care.1 PROMs (for example measuring 
anxiety, depression, pain, or physical functioning) 

are completed by patients prior to the consultation 
to support person-centered care. Results are sub-
sequently converted and presented in a dashboard 
for physicians to discuss with their patients (see 
FIGURE 1).
 This application of PROMs has shown 
promising results in terms of reduced pain and 
symptom severity, higher Health-Related Quality 
of Life (HRQOL), increased discussion of psycho-
social issues, better patient-clinician communica-
tion, higher patient satisfaction2, and even increased 
survival. I, with a team of experts, developed the 
KLIK PROM portal to capture the PROMs with 
individual dashboards for patients and healthcare 
professionals. The KLIK PROM portal is presently 
implemented in over 30 hospitals in the Nether-
lands and used in over 35 studies. To integrate 
implementation science in clinical care, I initi-
ated the KLIK PROM institute for PROMs and 
PREMs (Patient Reported Experience Measures) 
in 2011. We developed an implementation guide 
and provided training as well as advice and sup-
port for clinicians and researchers interested 
in using PROMs.3 The growing use of Patient 
Reported Outcomes Measures (PROMs) signifi es 
momentous progress in hospital care. This positive 
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Could you describe your job and tell us about your 
activities?
I am a psychologist in training and I currently work 
as an intern in pediatric psychology at the pediatric 
department of the OLVG in Amsterdam. I accom-
pany the pediatric psychologists to their intakes, 
treatments, follow-ups, and diagnostic surveys, 
which I in some time will also be doing myself. 
I am also responsible for the documentation and 
reports of these consultations. 

With what kind of people do you work closely in 
the hospital?
The whole pediatric department, especially the pe-
diatricians as they refer children to us the most. 
This happens when for example a doctor cannot 
fi nd any medical explanation for a child’s symp-
toms like stomach pain, headaches, and fatigue. 
We will then, among other things, investigate 
whether the child suffers from an overactive pain-
alert system. We do this by making a layout of all 
the possible contributing factors to that child’s 
symptoms to see if there are cycles present that we 
can help change. Aside from treating the cause we 
also focus on treating the possible negative side 
effects on their mental and psychical well-being. 
Cognitive behavioral therapy is one of the methods 
we use most for this. But we do all this as a team 
with the other disciplines. Every week we have a 
multi-disciplinary meeting with the pediatricians, 
pediatric nurses, pediatric physiotherapists, peda-
gogues, pediatric speech therapists, dietitians, and 
an offi cer of child safety during which we discuss 
all the children that are admitted to the pediatric 
ward. 
 

What does a typical day look like?
I work in both the Oost and West part of the 
OLVG. On Mondays in Oost, I join the ‘eat-team’ 
where we treat children aged 0-4 years for differ-
ent eating- and growth disorders. In one morning, 
a child is seen by a psychologist, speech therapist,, 
and dietitian. Most times there is a lot of tension 
within the family and tension surrounding food 
that has been built up over months or even years 
which we then help alleviate. On Fridays, I join 
the ‘Diaboss team’ in West where children with 
diabetes are being treated, as that can be a very 
burdensome disease psychologists support these 
children who may also face trauma and a fear of 
needles. Furthermore, we have our outpatient clinic 
and do consultations in the pediatric department. 
Some of the topics we address are traumas, fears 
(needles), and medically unexplained symptoms. 
For treatments we for example offer EMDR, ex-
posure therapy, and cognitive behavioral therapy. 
We also help/treat some parents of babies in the 
neonatal intensive care unit as this can come with 
trauma, high stress, and uncertainty. We always try 
to focus on more than just the child as their whole 
system like their parents are very important con-
tributing factors. 
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What do you like most about your job?
I just really love working with children. The fact 
that it’s not just individualistic care but that the 
whole department and different disciplines work 
together as a team to help a child is also a thing 
I enjoy at this current internship. Lastly, I fi nd it 
special that a psychologist can be one of the pos-
itive experiences a child has in the hospital. Most 
of the time children are sent to us when all else has 
failed. When such a child then improves after re-
ceiving our care is an amazing thing to be a part of. 

What is your background and what kind of study 
did you attend?
I did a bachelor’s in psychology with electives in 
pediatric psychology and a specialization in clinical 
psychology. After that, I went on to my current 
master of clinical developmental psychology for 
which I am now doing this internship. 

When did you decide to become your job?
This was my fi rst choice for an internship because 
I wanted to do my internship at a hospital as it is 
different from the work that pediatric psycholo-
gists outside the hospital do. In the hospital, there 
is more focus on diagnosing and treatments. As I 
always had studying medicine as an option in my 
mind I fi nd this the perfect combination of my 
interests. 
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Sophie Mattens, pediatric psychology intern

‘‘We always try to focus on 
more than just the child’’

Inspire other students! What 
did you learn? Let us know! 
For guidelines and to submit, 
go to www.amsj.nl 
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CASE
An 88-year-old female with a history of diabetes mellitus 
type 2, chronic kidney disease, and heart failure com-
plained about a painful swelling in her finger. The node 
occurred 1 week after her furosemide dose was increased 
to 40 mg/d. At physical examination, a red node with  
yellow crystallization was found.

QUESTION  1
What is the most likely diagnosis?
A. Osteosarcoma
B.  Gout
C.  Osteoarthritis
D. Rheumatoid arthritis

QUESTION  2
What is the best initial treatment during this acute phase?
A. Benzbromarone
B.  Conservative treatment with paracetamol
C.  Allopurinol
D.  Prednisone

QUESTION  3
Which tubular transporter is inhibited by furosemide? 
A. Na/K-ATPase pump
B. Na/K/2Cl co-transporter
C. Na/2Cl co-transporter
D.  Aquaporins

An unusual swelling

Armel Boes1 And liffert Vogt2
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To deliver public services including healthcare, 
governments, companies, and health institutions 
increasingly rely on digital tools and on citizens’  
digital access. However, digitalization is not simple  
and straightforward.1 Recently in the Netherlands, 
the tax system’s use of algorithms ‘identifying’ peo-
ple with double nationalities and non-Dutch sound-
ing names as committing tax fraud. Assumptions 
behind this algorithm were exposed as explicitly  
racist, and this was a scandal that has longstanding  
consequences for victims’ health. Other equity 
aspects, such as security risks for undocumented 
people or victims of domestic violence, the lack of  
inclusive apps for women’s health, or a lack of  
access and skills to use smartphones are other 
major issues that threaten digital health’s poten-
tial to close health gaps.1,2 Biases may occur from 
the lack of diversity among actors in AI who may 
hold stere otypes and prejudices; young White and 
Asian men are overrepresented while older people,  
women, and people of color are underrepresented 
in the digital health workforce. In discourses on 
AI and equity, old age, but also young age may be  
invisible because they focus mostly on race, 
gender, and class.1-3 Different discriminatory  
effects may occur for different user groups, with 
some groups being more at risk for exclusion, for  
instance when they lack finances or social sup-
port. The concept of intersectionality, which goes  
beyond single categories of difference such as 
age or gender by assuming that not single cat-
egories but rather different social identities  
simultaneously and in interaction with each other 
play a role in complex processes such as poverty, 
health, or digital exclusion, is a relevant frame-
work for designers, digital health researchers  
and health providers as it answers questions 
about distributive justice, power, and policy that 

are related to social identities such as gender,  
ethnic background or age, and their intersections.1-3 
Health services will improve when researchers, 
developers, and healthcare providers have a better 
understanding of equality (equal access) and equity  
(equal health outcomes) in a digitalizing world.2 
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“I will try to continue my 
research on knee 

osteoarthritis in younger, 
active patients”

main objective of my PhD thesis was to facilitate 
the process of shared-decision making to choose 
the best surgical treatment strategy for relatively 
young and active knee OA patients, based on their 
individual expectations and activity goals.1

WHAT DID I FIND? 
The studies in both the fi rst and second part of my 
thesis revealed that joint preserving alternatives 
to knee arthroplasty show good results regarding 
the resumption of sport and work activities. These 
fi ndings support the concept of joint preservation 
when selecting the appropriate surgical treatment 
in younger knee osteoarthritis patients, by the 
time non-operative treatment options do not suf-
fi ce anymore. The third part focused on optimizing 
rehabilitation after knee arthroplasty in younger, 
active patients. Goal Attainment Scaling as an 
intervention showed promise as a rehabilitation 
method that takes individual activity goals and 
expectations into account. Thus, joint preserving 
alternatives to knee arthroplasty should be offered 
more often to younger patients with knee osteo-
arthritis, especially for patients who wish to return 
to work and sports. When patients eventually go

on to receive a knee arthroplasty, goal-specifi c 
and personalized rehabilitation are important for 
optimal goal attainment and improved physical 
activity in relatively young knee OA patients.

PHD THESIS AWARD
On the fi rst of October 2021, I successfully 
defended my PhD thesis at the Agnietenkapel in 
Amsterdam. It was a very interesting and fun 
discussion with the commission. Luckily, Covid 
restrictions had been eased at that time and I could 
host a party that Friday night. On the 23rd of 
December, just before I started my evening shift, 
the Annafonds informed me that I was the winner 
of their annual PhD thesis award for the best 
orthopedic PhD thesis of 2021. The jury found our 
comprehensive approach of an increasingly ob-
served and very bothersome problem for younger 
patients laudable. Also, our focus on rehabili-
tation, our clear recommendations for clinical 
practice, and our collaboration with both academic 
and non-academic hospitals were praised. At 
the annual conference of the Dutch Orthopaedic 
Society (NOV) in Utrecht last May, I received the 
award from the chairman of the Annafonds (see 
photo). I presented the most important results of my 
thesis to a large audience of orthopedic surgeons 
and hopefully, this contributed to a broader im-
plementation of my results. During my residency, 
I will try to continue my research on knee osteo-
arthritis in younger, active patients.

REFERENCES
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osteoarthritis patients [dissertation]; University of Am-
sterdam; 2021

WHO AM I? 
My name is Sander Hoorntje, I was a medical 
student at the UvA from 2010 to 2019, I recently 
moved to Utrecht with my girlfriend, after spending 
11 years in various neighborhoods of Amsterdam. 
Also, I am a resident of Orthopedic Surgery at the 
Amsterdam UMC, currently in my second year of 
residency.  

WHY RESEARCH? 
During my General Surgery internship at the 
BovenIJ Hospital in Amsterdam-Noord, I got the 
chance to assist the orthopedic surgeons with sev-
eral operations. One surgeon really inspired me, he 
allowed me to drill, hammer and staple during his 
total knee replacements. I always had an interest in 
sports medicine because sports, especially tennis, 
are my passion. But there and then I decided I 

wanted to become an orthopedic surgeon. So, the 
next question is how to get accepted as a resident. 
I sent an e-mail to Professor Gino Kerkhoffs, 
orthopedic surgeon and head of staff at the AMC. 
He set up a coffee date for me with Suzanne Witjes. 
She was an orthopedic resident at the time and had 
just received a major ZonMw grant for a project on 
the treatment of younger, active knee osteoarthritis 
patients. Long story short, she offered me a job as 
a researcher, and even though I was in the middle 
of my rotations, I accepted her offer. This meant 
traveling to the Amphia hospital in Breda four 
times per week to start my own road to a PhD.
 
WHAT DID I INVESTIGATE? 
The rising number of relatively young patients 
with invalidating knee osteoarthritis poses a chal-
lenge to orthopedic surgeons. This patient popula-
tion is characterized by high functional demands 
and diverse expectations. To optimize patient-
relevant outcomes, selecting the right treatment for 
the right patient at the right time is crucial. Options 
include non-operative management, a knee osteo-
tomy where the weight-bearing axis of the leg is 
altered to unload the affected knee compartment, 
knee distraction where the knee joint is tempo-
rarily unloaded with an external distractor, or a 
unicompartmental or total knee arthroplasty. The 
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has fallen dramatically with the advent of prena-
tal testing and the usage of folic acid as a supple-
ment throughout pregnancy.4,5 Failure in fusing the 
most cranial region of the neural tube can lead to 
anencephaly, a rare NTD in which most of the 
brain fails to form. Affected fetuses are stillborn 
or die shortly after birth, with some rare excep-
tions; try googling Jaxon Buell. Spina bifi da is 
more common and includes three different types: 
myelomeningocele, meningocele, and spina 
bifi da occulta.6

In myelomeningocele the vertebral arches fail 
to fuse, resulting in the spinal cord protruding 
through these defects. The spinal cord is still 
surrounded by meninges, but overlying skin can 
be absent. Interestingly, both the vertebral arches 
and meninges are derived from mesoderm instead 
of ectoderm. It is still unclear how these two germ 
layers interact and lead to NTD.7

A less severe condition is meningocele, where 
only a sac formed of the meninges fi lled with 
cerebrospinal fl uid protrudes between the vertebral 
defects. While also leading to a typical hump on the 
lower back, the myelum is not exposed. Affected 
infants usually undergo surgical correction soon 
after birth. 

Spina bifi da occulta is the most common yet the 
least severe form of NTD. Here too, the vertebral 
arches fail to fuse, but no protrusion of the spinal 

cord is seen, and the overlying meninges and 
skin remain intact. As an excess tuft of hair or 
birthmark might be the only symptom, caution is 
advised during the postnatal examination.
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Spina bifi da is a congenital anomaly, resulting 
from a defect in the embryonic development of 
the neural system and associated structures. Such 
defects can result in a wide variety of clinical con-
ditions, ranging from subtle tufts of hair on the 
lower back to fetal death caused by a failure in 
forming most of the brain.1 In order to understand 
these defects, we will focus on the early develop-
ment of the fetus. 

In the fi rst week of pregnancy, fertilization oc-
curs after which the zygote (from ancient Greek 
“joined”) undergoes mitosis and travels to the uter-
ine cavity. At the end of the fi rst week, the lump 
of cells begins implantation in the uterine mucosa 
while developing an inner cell mass and an out-
er cell mass. In the second week, the inner cell 
mass differentiates into two layers: the hypoblast 
and the epiblast. Together, these layers form the 
bilaminar disc, which will later develop into a disc 
comprised of all three germ layers.2,3

This process, referred to as gastrulation, takes 
center stage in the third week of development. 
Some of the epiblast cells migrate and displace 
the hypoblast, creating the endoderm. Other cells 
come to lie in between the epiblast and the new-
ly formed endoderm to form mesoderm. The re-
maining cells in the epiblast form the ectoderm 
and behold: the trilaminar disc has arisen! 

In the last days of the third week, the neural plate 
has developed as a thickening of the ectoderm. 
During the process of neurulation in the fourth 
week, the neural plate will stretch and fold its lat-
eral regions to become the neural tube. As the 
neural tube undergoes fusion, it will develop into 
critical structures such as the brain, spinal cord, 
and meninges. 

A failure of normal fusion can result in a variety 
of clinical conditions, collectively referred to as 
neural tube defects (NTD).  The incidence of NTD 
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Some super-smart researchers have been analyzing 
this gigantic mountain of scientifi c publications in 
recent years. They show time and again that there 
is an impressive mismatch between the worldwide 
burden of disease of certain diseases and the vol-
ume of scientifi c publications about those diseases, 
refl ecting the amount of research that is done 
on these diseases. For example, relatively little 
research is done on very common conditions, such 
as lower back pain, chronic bronchitis, or depres-
sion. Apparently, those diseases are often not sexy 
enough to devote a scientifi c career to or to provide 
research grants for. Their relevance, however, is 
huge. By contrast, relatively massive research is 
being done on diseases that are fairly rare, including 
certain erratic cancers or exotic forms of meta-
bolic diseases. Not surprisingly, the pharmaceutical 
industry has a striking infl uence: as soon as an 
effective pill might be developed for something, 
the number of publications skyrockets.

If publicly funded research is intended to make 
the world's population healthier, then research 
into common ailments should be prioritized more 
prominently. Sounds like an interesting challenge 
for researchers, universities, and research funders.

Nowadays we increasingly know how frequently 
different diseases occur worldwide and how 
they affect survival and quality of life. With this 
knowledge, the global burden of disease can be 
determined for each condition, determined by how 
often it occurs multiplied by the severity of that 
ailment. That provides interesting information. For 
example, many people still believe that the top 3 
most important diseases in Africa are AIDS, mala-
ria, and tuberculosis, but that is no longer true: On 
the African continent cardiovascular diseases, such 
as heart attacks and strokes, now have the most 
impact on health. The reason is that infectious dis-
eases in developing countries are currently being 
prevented and combated more and more effectively 
so that people become old enough to have their 
blood vessels clogging up due to imported Western 
embodied by brands like Kentucky Fried Chicken 
and Pepsi Cola. In Western countries, cardiovas-
cular diseases are pushed out of their fi rst place as 
the leading cause of death by cancer as the most 
important disease. That is not because cancer 
occurs so much more often, but mainly because 
cardiovascular diseases can be treated so much 
more effectively.

Advances in medical knowledge through scientifi c 
research lead to better management of diseases. 
A good example is the spectacular improvement 

in the treatment of HIV infection that was the 
direct result of a massive investment in research 
and as we speak numerous scientists are still work-
ing hard on promising strategies to fi nally get rid of 
this disease. Or the fantastic contribution medical 
research has made to come up with effective 
solutions for Covid-19. 

The most important way to share new scientifi c 
knowledge worldwide is through publications in 
international journals. The database of medical 
scientifi c articles now contains 30 million publi-
cations. Moreover, 3000 articles are added every 
day. Although obviously not all those articles are 
equally important or relevant, this publication 
volume is an expression of the gigantic worldwide 
investment in medical research. 
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The American Gastroenterological Association 
Guideline has updated the guideline in 2022 for 
practitioners in primary care and gastroenterology  
health care professionals with regard to the phar-
macological management of irritable bowel syn-
drome (IBS) in patients with predominant diarrhea 
(IBS-D).1 The guideline had not been updated 
since the first IBS technical review had been pub-
lished in 2014. New pharmacological treatments 
have been developed since and evaluated which 
led to the recommendation by the technical review 
panel to update the evidence-based treatments 
for IBS-D patients in the guideline.1 These new  
recommendations will be discussed in this Guide-
line Update section.

The technical review panel of the American Gas-
troenterological Association guideline has recom-
mended 8 medications for the pharmacological 
management of IBS-D. The following drugs are 
recommended under certain conditions: eluxad-
oline, rifaximin, alosetron, loperamide, tricyclic 
antidepressants, and antispasmodics.1 The panel 
also made a recommendation against the use of  
selective serotonin reuptake inhibitors.1 The phar-
macological agents were compared to no drug 
treatments in patients with IBS-D.

To assess the evidence and make the recommen-
dations, the Grading of Recommendations Assess-
ment, Development, and Evaluation framework 
was used. The clinical questions and outcomes 
were prioritized according to their importance 
for practitioners in primary care and gastroenter-
ology health care professionals and an evidence  
review was conducted of the previously mentioned 
medications.1 Following this, the guideline panel  
reviewed the evidence and made recommendations 
for the pharmacological agents.

REFERENCES
1. Lembo A, Sultan S, Chang L, et al. AGA Clinical Practice 

Guideline on the Pharmacological Management of Irrita-
ble Bowel Syndrome With Diarrhea. Gastroenterology. 
2022;163(1):137-151.
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Imagine you are currently in your bachelor's  
second year and have a position as an intern at a 
GP’s practice. You are excited to see the accumu-
lated theory of the last few years come to life in 
practice. Your first couple of patient encounters go 
surprisingly well. You show empathy while asking 
the right questions to get a better understanding. 
However, then comes one patient who shakes you 
up and makes you realize something really import-
ant, which is what happened to me. 

Mrs. N. is a young woman with a dark skin tone 
that presented at the GP’s practice for knee pain. 
She is having trouble walking, alongside several 
other complaints, making me suspect an inflamma-
tory cause. Therefore, I ask her if she exhibits the 
5 typical signs: rubor (redness), calor (warmth), 
tumor (swelling), dolor (pain), and function laesa  
(loss of function). At first glance, you will prob-
ably think there is nothing wrong with this  
conversation. However, what I did not keep in 
mind was that she has a dark skin tone. That means 
a standard visual assessment would be impossible. 
I felt ashamed at having made such a simple mis-
take since it was obvious that her skin tone could 
not show the typical redness. Instead, you can look 
for purplish or blue skin and check all the other 
typical signs of inflammation.1 

This patient has changed my attitude toward using 
literature. Most subjects in these books are histori-
cally based on studies conducted in lighter-skinned 
populations. For instance, there are many more 
images with lighter skin tones compared to darker  
ones. Additionally, the books only mention the  
origin of the patients when they are from non- 
western countries. This way we are bound to  
believe that the western origin is the obvious back-

ground when nothing is mentioned, an easily made 
assumption due to our geographical location and the 
population’s composition.2 However, without those 
medical rotations we would barely think outside 
the curriculum even when these are unintentional  
mistakes. The good news is that VU is actively 
making improvements by collaborating with stu-
dent organizations to, for example, change First 
Aid lessons by inserting multiple different aspects. 
That means there is light at the end of the tunnel. 

The main message I want to give everyone is: to be 
more curious about everything, ask yourself end-
less questions, and be aware of different possible 
scenarios when you are reading a case. In essence, 
think more outside of the box and do not be afraid 
of it.

REFERENCES
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ing/herkomst
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You have been involved in research for quite some 
time now. What is the publication that you are 
most proud of?
My most cited articles (articles with the highest 
H-index) are two papers that were included in 
my PhD thesis. The fi rst is on optic nerve sheath 
meningiomas and was published in the Journal of 
Ophthalmology in 2003.1 We described the slow 
growth of calcifi ed meningiomas that occurred in 
the orbit. This fi nding was later proven to also be 
accurate for meningiomas that occur in the brain. 
The other article focused on diagnosing menin-
giomas using functional imaging of the cranium 
via somatostatin receptors. They were called 
octreotide scans. This was an innovative way of 
non-invasive diagnostics, whereas it used to be 
required to perform a biopsy on the brain tissue, 
which poses a great risk of infection. Nowadays, 
we mostly use PET scans for this type of imaging.

What would you recommend to students who con-
sider getting into research?
Start early! I worked on my fi rst research project 
at the Netherlands Institute for Neuroscience [NL: 
Herseninstituut] when I was in my second year 
of medical school at the university. We studied 
the transplantation of brain tissue in patients with 
Parkinson’s disease. So, I started getting involved 
in research alongside my studies, which was not 
common back then. Fortunately, nowadays, the 
curriculum involves students in research at an ear-
lier stage. Back then, I regarded studying medicine 
to be a long, and sometimes boring, process. When 
you fi nd a research project that has sparked your 
interest, this will give you a lot of energy. You can 
consider this to be your own personal creation and 
something that you can put a lot of effort into.

REFERENCES
1.  Saeed P, Rootman J, Nugent RA, et al. Optic nerve sheath 

meningiomas. Ophthalmology. 2003 Oct;110(10):2019-
30.

Could you introduce yourself, please?
My name is Peerooz Saeed, I’m an orbital and 
oculoplastic surgeon, an ophthalmologist who spe-
cializes in the orbit. A part of our work is plastic 
surgery of the upper part of the face, for example, 
eyelid corrections, or surgery of the lacrimal sys-
tem or tumors in the eye socket. I am a professor 
in orbital surgery at the University of Amsterdam, 
which makes research and education other key 
aspects of my work. I have three lines of research: 
one on eye problems in Graves’ disease, one on 
tumors of the orbit, and one on anatomy and 
reconstruction.

We understand that your work is very interna-
tionally oriented and that you sometimes perform 
surgery abroad as well. Can you tell us more about 
this?
My international projects have mainly been 
focused on education. I have had my fellowship 
training for orbital surgery both in Amsterdam 
and Vancouver, Canada. After my own training, I 
wanted to share this knowledge with others. That’s 
why, each year, I train two fellows in orbital sur-
gery. These fellows come from all over the world 
(for instance Switzerland or Singapore), mostly 
from developed countries. For developing coun-
tries, it is more diffi cult to do this sort of training, 
particularly because they don’t have the facilities 
to perform the same treatments as we do. That’s 
why, at the beginning of the year 2000, I started to 
go on trips to these countries to offer them surgical 
training in the centers they were working at; a 
so-called “fellowship onsite”. Together with psy-
chiatrist Chris Schubart, still a medical intern back 
then, we founded the foundation World Access to 
Medical Advances (WAMA), and have since then 
started projects in Vietnam, Surinam, Mozambique, 
Indonesia, Egypt, and other countries. Our vision 
was that you can travel somewhere to perform 
specialized surgery yourself, but that would only 
solve the problem temporarily. If you train local 
physicians to provide this care, this is a more dura-
ble solution for the local population.

With this in mind, we have started a center for 
Graves’ disease in Belgrade, Serbia. Nowadays, 
this center provides ophthalmological care to pa-
tients from the entire Balkan region suffering from 
this disease.
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I RAN INTO...

Do you miss patient contact?
I liked working in the outpatient clinic, so on the 
one hand I miss it. However, I don’t miss all the 
administrative work and all the organization I 
needed to do to get a patient out of the hospital. 
As a medical microbiologist, you are spending 
more time doing actual medical work. I think it is 
very valuable to have ANIOS experience before 
this job, to gain people skills and understand how 
a hospital ward/output patient clinics work. Fur-
thermore, you need to be able to adapt your advice 
to the situation of the ward and/or the patient (for 
example isolation or iv antibiotics). 

How is the Medical Microbiology residency built 
up?
The total program takes fi ve years, starting with six 
months in the bacteriology laboratory to gain the 
basic knowledge and a feeling of what is clinically 
relevant and what isn’t. Afterward, your role will 
be outside the laboratory, supervising and autho-
rizing results. So if practical laboratory work isn’t 
your thing, this specialism may still be for you. 
You will have several internships in virology, bac-
teriology, parasitology, infection prevention and 
infectious diseases consults and outpatient clinic. 
There are nine months reserved for research. 
The last internship is usually a senior internship 
in bacteriology because this is the core business, 
especially in non-academic hospitals. I still have a 
lot of affi nity with oncologic and immunocompro-
mised patients, so in the future, I think I will stay in 
an academic hospital with a focus on bacteriology 
and mycology. 

Do you combine your work with research?
I do, even though offi cially there is no time 
reserved for research in my current phase of the 
residency. I supervise students who perform the 

actual lab work for the research projects. Currently, 
we are investigating the diagnostic process of 
acutely ill patients (e.g. immunocompromised). 
It currently takes up to 3 days before we have all 
the results, however, with a more rapid test on the 
blood culture we hope that in the future we can get 
the results the same day. 

Do you have any advice for medical students who 
want to learn more about this specialism?
They are welcome to spend a day at our depart-
ment to come to see what we do or do an entire 
elective internship here. No matter what specialist 
you want to be, infections will be a part of it, so 
basic knowledge of antibiotics and diagnostics is 
important. Keep broadening your view and inves-
tigate many possible future careers. Our specialism 
will remain a black box for many unless you come 
and see what it encompasses.

28

  December 2022  |  AMSj Vol. 29

In Amsterdam UMC, location AMC I met with Iedan Verly, to learn more about the hidden gem of 
medicine: Medical Microbiology.

Can you describe what your day looks like?
The day starts with examining the new blood 
cultures that have turned positive and new PCR 
results. I try to estimate what species of bacterium 
is growing. I check if the started empirical anti-
biotic is correct and if the bacterium matches the 
clinical story. I order extra tests if necessary, con-
sult the infection prevention department in case a 
multiresistant bacterium is found, and in the mean-
while, I am available for consults. We are on call in 
the evening and the night, but we can stay at home 
and log in remotely during these shifts. Further-
more, interdisciplinary meetings are an important 
part of our work, we have daily meetings with the 
intensive care and the department of infectious 
diseases. 

Your career started with internal medicine and 
pediatrics. Why did you switch to this job?
I started as a biomedical researcher and subse-
quently studied medicine with the idea of becoming 

a pediatric oncologist. After a while, I realized that 
combining clinical work and research would re-
quire sacrifi cing almost all of my private life, so I 
switched to adult oncology and internal medicine. 
After one year of working as a resident-not-in-train-
ing (ANIOS), I noticed I miss the connection with 
the laboratory, but still wanted to remain clinically 
involved. In medical microbiology, I can combine 
research, clinical care, and education of medical/
biomedical students. Now, in my second year of 
the residency program, I can look back and say it 
was defi nitely the right choice.
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intravascular coagulation (DIC). Most commonly, 
the D-dimer test is used as a dichotomous test, 
e.g. to exclude DVT or PE, in which case a val-
ue < 500 µg/L effectively rules out the diagnosis 
when a-priori suspicion is low. This cut-off point 
is chosen for its high sensitivity (even a tiny bit of 
fi brinolysis will raise D-dimers above this value), 
but, of course, is not very specifi c for the cause of 
this fi brinolysis (e.g., many diseases come with a 
D-dimer above this cutoff point). Conversely, the 
higher the D-dimer, the more specifi c its cause, for 
example, a D-dimer > 5000 µg/L indicates serious 
pathology like DVT, PE, cancer, sepsis, aortic dis-
section, and stroke2,4.

PRECAUTIONS AND PITFALLS
Consider active use of anticoagulants, as this can 
lead to false negative results. Hemolysis and high 
concentrations of bilirubin and reumafactor may 
lead to false positive results. Abnormal concen-
trations of immunoglobulins can interfere with the 
conversion of fi brinogen into fi brin, and therefore 
lead to clot-forming without D-dimer formation, in 
which case a lower D-dimer can incorrectly sug-
gest the absence of a thrombus. Patients with fac-
tor XIII defi ciency cannot crosslink D-fragments, 
so the D-dimer test will remain negative, even in 
the presence of increased coagulation. Timing of 
the test is also important, as the test correlates best 
with pathology when performed at presentation 
and prior to (anticoagulant) therapy.  The relatively 
short half-life time of D-dimer also hampers in-
terpretation in chronic, transient clot formation, 
as the D-dimer concentration can be normalized 
at the time of testing. This explains why the D-di-
mer test is not suffi cient in screening for chronic 
thromboembolic pulmonary hypertension2-5.

BACK TO THE PATIENT
Knowing this, the strongly elevated D-dimer value 
hints at the presence of serious pathology. Initial 
CT scanning with pulmonary arterial contrast 
didn’t show a pulmonary embolism, but the very 
high level of D-dimers, combined with the pain in 
the back, could fi t a diagnosis of aortic dissection, 
which was, indeed, seen on the scan. In summary, 
the D-dimer test is most commonly used as a di-
chotomous test to rule out DVT or PE, using its 
high sensitivity at a cutoff point < 500 µg /Ll, but 
keep in mind it’s a continuous variable and in case 
of a strongly elevated value, serious pathology 
must be considered. In other words, a low cutoff 
value increases sensitivity, lacking specifi city, 
whereas very high values are increasingly specifi c.
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BACKGROUND
During the coagulation cascade, multiple enzymes 
are involved in the formation and breakdown of 
blood clots; (1) thrombin, which converts fi brin-
ogen into fi brin fi brils, (2) activated Factor XIII, 
which crosslinks these fi brin monomers using co-
valent bonds between two so-called D-fragment 
sites, and (3) activated plasminogen (plasmin), 
which breaks down the fi brin network1. During 
that breakdown, a multitude of fi brinogen and fi -
brin degradation products are produced. One of 
these fragments consists of two D fragments and is 
therefore called D-dimer, which is most commonly 
found and characteristic of fi brinolysis. D-dimers 
have a half-life of 4-8 hours, although remaining 
elevated for at least 1 week following lysis of a 
thrombus since fi brinolysis is not a process that 
suddenly ceases2. Elevated D-dimer levels indi-
rectly indicate (recent) activation of coagulation 

somewhere in the body; a fi brin clot has formed 
and clot degradation by plasmin has occurred. Ex-
amples of pathologies and processes which can 
cause a rise in D-dimer concentration are infl am-
mation (sepsis, COVID-19), thromboembolism 
(pulmonary embolism (PE), myocardial infarction 
(MI), deep venous thrombosis (DVT)), trauma, 
pregnancy, and malignancy3. The D-dimer concen-
tration can be evaluated from a blood sample, and 
depending on the type of test, either a venipuncture 
or fi nger prick suffi ces. The rapid ELISA tests are 
most commonly used in clinical practice and re-
port often in either µg/L or ng/mL2.

CLINICAL RELEVANCE 
When suspecting coagulation pathology, D-dimer 
is one of the most used laboratory value tests, for 
example in case of a suspected DVT, PE, or diffuse 
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CASE
A 68-year-old woman is presented in the emergency 
room with rapidly progressive dyspnea. She had a SpO2 
of 87%, a blood pressure of 98/61 mmHg, a heart rate of 
135 bpm, and a pulse defi cit. Hetero-anamnesis reveals 
she was sitting on the couch, when suddenly complaining 
of an acute, severe pain just below her neck, followed by 
nausea, diffi  culty with breathing, and lightheadedness, 
upon which she briefl y collapsed. Her medical record 
shows she has Ehlers-Danlos syndrome, and hyperten-
sion, has been curatively treated for breast cancer 8 years 
ago and is an ex-smoker (34 pack years, stopped 8 years 
ago). At arrival, blood samples were taken and now the 
fi rst results are rolling in, one of which is a D-dimer value 
of 22034 µg/L. How does this D-dimer guide you in your 
diff erential diagnosis?

“When suspecting 
coagulation pathology, 
D-dimer is one of  the 
most used laboratory 

value tests”

“Consider active use of  
anticoagulants, as this can 

lead to false negative results”



The primary aim of this systematic literature  
review was to investigate dance therapy as an  
alternative intervention to physical therapy for 
yielding better executive function domains of  
cognition in PD patients.

METHODS
PubMed, Science Direct, and Web of Science were 
used for the literature search (see APPENDIX 1) in 
November 2021. Inclusion criteria required study 
designs to be English prospective trials or RCTs. 
All the patients in the literature had PD diagnoses 
and received physical or dance therapy interven-
tion for at least 8 weeks (TABLE 1). The exclusion 
criteria were the absence of psychological condi-
tions in PD patients. The specific dance style, age, 
gender, and ethnicity were not defined during the 
literature search. Montreal Cognitive Assessment 
(MoCA), National Institute of Health (NIH) Tool-
box test, and Trail Making Test (TMT) A and B 
significant score improvements determined the ef-
fectiveness of dance therapy intervention.

Quality Assessment and Article Characteristics
Literature assessment ensured appropriate study 
design, research questions, and results were rel-
evant. Selected papers focused on improving  
executive function in PD patients through physical 
therapy or dance therapy. Randomized controlled 
trials (RCT),6,9,10,11,12 non-randomized clinical  

trials,1,6,13,14 and quasi-clinical trials1,13 had 10 to 
76 participants (TABLE 2). Dance interventions 
included Tango,8,14 Foxtrot, ballroom, and other 
styles.1,11,14 Physical therapy included aerobic ex-
ercises,6,10,12 stationary biking, and Progressive 
Resistance Exercise Training (PRET), which  
involved weight lifting.9 One to three weekly 
dance classes for eight weeks to 24 months and 
45-to-60-minutes exercises with increasing inten-
sity were included.

RESULTS
The initial search had a total of 881 clinical tri-
als published after 2011. Systematic reviews and 
meta-analyses were excluded, and 121 papers 
were eligible based on the abstract. Nine studies 
selected focused on dance or physical therapy in 
improving cognitive symptoms in PD patients. 
Three papers had blinded participant allocation 
to interventions,6,9,11 and one paper excluded data 
researchers from group assignment.9 RCT with or 
without computerization11 prevents selection bias. 
Excluded studies are listed in FIGURE 1.

Cognitive Effects of Physical Therapy
There were significant improvements in cogni-
tion for exercise groups compared to non-exercise 
groups on the Stroop Test (p=0.07).10 Specifically 
Progressive Resistance Exercise Training (PRET) 
for 24 months showed significant improvements in 
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INTRODUCTION
Parkinson’s disease (PD) is a neurodegenerative 
disease with motor and non-motor symptoms  
including resting tremor, gait dysfunction, and 
postural instability,1 cognitive impairment, psychi-
atric symptoms, and autonomic dysfunction. PD 
involves dopaminergic neuronal decline,2,3  aggre-
gations of α-synuclein that accumulate into Lewy 
neurites and Lewy bodies responsible for neurode-
generation.4

Cognitive impairment specifically executive func-
tion negatively impacts the quality of life (QOL) 
in PD. Symptoms include poor decision-making 
skills,6 and motivational-directed behaviors,1,5 
deficits in attention, working memory, and visuo-
spatial processing.1

  
Interventions to slow PD progression are needed  
since the current medication is solely utilized 
for symptom management. Multiple research  
papers6,9,10,12 supports physical therapy as a benefi-
cial intervention for preventing cognitive decline  
in PD because it improves mobility and QOL.6,9,10 
Cognitive decline may be delayed through exer-
cise.5  However, exercise classes are repetitive and 
lack coordination.7  Dance therapy stimulates the 
basal ganglia loop and frontal lobe responsible for 
working memory through complex movements. 
16 Research suggests that dance therapy is more 
effective than physical therapy for improving mo-
tor symptoms, yet unclear if it applies to cognitive 
symptoms.8 

Dance therapy as an alternative to physical 
therapy to improve executive functions in 
Parkinson’s disease: a systematic review of  
Parkinson’s disease patients

BrittAny lAu1, lAurA JonkmAn1

1.   depArtment of AnAtomy And neurosciences, AmsterdAm Vumc, VriJe uniVersity

ABSTRACT
O B J E C T I V E  A N D  B A C KG R O U N D    The purpose of this study was to investigate if dance therapy yield-
ed better cognitive outcomes compared to physical therapy, specifically executive function for Parkinson’s dis-
ease (PD) patients. Current therapeutic treatments target motor symptoms but effective treatments for cognitive  
improvements are needed.
M E T H O D S    A systematic review included a literature search in November 2021: PubMed, Science Direct, 
and Web of Science. English studies published after 2011 were included in the search. The inclusion criteria were 
prospective and randomized clinical trials for dance or physical therapy in improving cognition for Parkinson’s 
patients. Articles with PD patients and other psychological conditions were excluded.
R E S U LT S     Nine studies were selected and both physical and dance therapy improved cognition when com-
pared to patients without intervention. Physical therapy improved Mental Rotation Task (MRT) while dance 
therapy improved the Frontal Assessment Battery at bedside (FAB), a more specific tool used to detect executive 
dysfunction. There is evidence that dance therapy is more beneficial in improving executive function domains, 
attention span, and working memory based on higher FAB scores.
C O N C LU S I O N     Despite the various non-randomized studies, this review shows that dance therapy is a 
safe, accessible, and effective intervention. We, therefore, advise careful consideration of long-term outcomes 
when incorporating dance therapy to improve mild cognitive impairments in PD patients. This systematic review 
highlights that dance therapy overcomes the repetitiveness that physical therapy imposes.

INCLUSION CRITERIA
Study design • Study designs in the literature had to be a controlled clinical trial orrandomized controlled trial that had 

relevant outcomes
• The full text in the paper had to be accessible in English
• All systematic reviews, meta-analyses, feasibility studies, protocols and abstracts were excluded from 

the literature search

Participants • All included patients were diagnosed with Parkinson's disease
• Patients with any stage of PD with varying severity were included
• No exclusion of patients based on age, gender or ethnicity

Intervention Type • Dance had to be the intervention treatment or if the paper was on physical therapy, it included consistent 
physical activity

• No exclusion of dance forms
• Varying dance genres were eligible including tango, salsa, ballroom, and mixed genre
• Included dance classes were scheduled weekly for at least 8 weeks
• All classes were in-person with a dance instructor

TABLE 1  Inclusion criteria for study design, participants, and intervention type

APPENDIX 1 PubMed search query
SEARCH ACTIONS DETAILS QUERY RESULTS TIME

#2 ... > Search: (((((((dance therapy) AND (dance)) AND (parkinson's)) 
AND (parkinson's disease) AND (cognition)) OR (physical therapy)) 
AND (parkinson's)) AND (parkinson's disease)) AND (cognition)

881 10:57:36



dance therapy had more signifi cant improvement 
in Frontal Assessment Battery at bedside (FAB) 
(p=0.001).13 Current literature shows FAB to be 
a more effective tool for detecting executive dys-
function.15

One study did not have any signifi cant differences 
in MoCA after patients completed either Argentine 
Tango dance therapy or physical therapy as an 
intervention.8

DISCUSSION
In this literature review, nine papers on phys-
ical therapy and dance therapy were reviewed 
(TABLE 2). Score improvement in MoCA, 
NIH, and TMT confi rmed that dance thera-
py (especially Tango and Progressive dance) 
are benefi cial interventions for improving non-
motor symptoms, specifi cally attention span and 
working memory in PD patients compared to con-
ventional physical therapy.1,6,9,10,11

PD patients that participate in dance therapy co-
ordinate various dance sequences, unlike PRET. 
Furthermore, research focusing on in-person dance 
instruction demonstrated a low participant dropout 
rate. Dance classes create a more engaging and 
motivating environment since partnered dance 
involves social interaction making it more effec-
tive than physical therapy1. This literature review 
supports previous theories that PD individuals 
have improved symptoms after enrolling in weekly 
dance interventions.17 

Limitations
Heterogeneity of dance styles in the literature make it 
diffi cult to translate the therapeutic outcomes to other 
dance forms. Long-term effects were not observed 
for trials between eight to twelve weeks, and only 
one physical therapy trial was 24 months long.9 
None of the dance therapy interventions had treat-
ment beyond 12 weeks. Post-intervention assess-
ments are needed but found in only one trial testing 
10 to 12 weeks after dance intervention,14 which 
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the Stroop Test (p=0.048), Brief Test of Attention 
(BTA) (p=0.048), and Digit Span Forward and 
Backward Test (p<0.01), which were used to assess 
working memory.9 Specifi cally, participants in aer-
obic exercise demonstrated faster Stroop interfer-
ence scores6. 

Cognitive Effects of Dance Therapy
Overall, there were moderate to large benefi ts in 
executive function after PD patients participated 
in short-term dance interventions. The effects of 
dance therapy were measured through MoCA to 
observe executive function improvements. Tango 
dance participants improved in MoCA scores 
(p=0.012) one week after intervention and at 
10–12-week follow-up.14 When comparing binary 
dance forms (forro, merengue, foxtrot, and bolero) 

to quaternary dance forms (samba, zouk, tango, 
waltz, salsa), binary dance signifi cantly improved 
MoCA scores (p<0.001) compared to baseline 
scores, meanwhile quaternary dance forms did not. 
There was also a strong association between cogni-
tion and QOL and daily activities.11 When looking 
at the NIH Toolbox test, and TMT A and B scores 
for cognition, there were improvements in audito-
ry and verbal learning after progressive dance ther-
apy compared to physical therapy. Adapted Tango, 
Progressive dance, and Mixed dance showed an 
improvement in cognitive outcomes.1  

Comparison between Physical Therapy and Dance 
Therapy
Physical exercise showed greater improvement in 
decreasing Mental Rotation Task (MRT), whereas 

FIRST 
AUTHOR, 
YEAR

STUDY 
DESIGN

STUDY 
POPULATION 
(CONTROLS AND 
INTERVENTION)

INTERVENTION SESSION LENGTH, 
FREQUENCY, 
INTERVENTION 
DURATION

MAIN RESULTS

Rios Romenets 
et al., 2015

RCT Dance: n = 18
Control: n = 15

Argentine Tango 1 hr class, 2/week, 12 
weeks

There was no signifi canct difference 
in improvements between the Tango 
dance group and control group

Hashimoto 
et al., 2015

Non-
randomized 
QCT

Dance: n = 9
Exercise: n = 21
Control: n = 9

Mixed dance 1 hr class, 1/week, 12 
weeks

Dance therapy showed improvement 
in cognition on Frontal Assessment 
Battery at bedside (FAB) (p = 0.001) 
compared to exercise and control 
group

Kalyani et al., 
2019

Non-
randomized 
QCT

Dance: n = 17
Control: n = 16

Progressive dance 1 hr class, 2/week, 12 
weeks

Executive function and episodic 
memory improved after dance therapy

Moratelli et 
al., 2021

RCT Binary dance: n = 18
Quarternary dance: 
n = 13

Mixed dance 45 mins class, 2/
week, 12 weeks

Binary dance improved cognition 
in Montreal Cognitive Assessment 
(MoCA) compared to baseline for 
patients (p < 0.001)

McKee and 
Hackney, 2014

Non-
randomized 
CT

Dance: n = 23
Control: n = 8

Adapted Tango 90 mins class, 2/
week, 12 weeks

Tango dance improved on executive 
function after intervention and at 
follow-up (p = 0.012)

Altmann 
et al., 2016

Non-
randomized 
CT

Aerobics: n = 11
Balance exercises: 
n = 9
Control: n = 10

Aerobic exercise 45 mins class, 3/
week, 16 weeks

Aerobic patient groups improved 
for all three cognitive domains, dual 
task, and stretch balance

David 
et al., 2015

RCT Exercise: n = 23
PRET: n = 23

Progressive 
Resistance 
Exercise Training 
(PRET)

1 hr class, 2/week, 24 
months

Patient improved on Stroop Test (p = 
0.048), Brief Test of Attention (BTA) 
(p = 0.048), and Digit Span Forward 
and Backward Test (p < 0.01) for pa-
tients in PRET group

Silveira 
et al., 2015

RCT Aerobic: n = 29
Exercise: n = 28
Control: n = 19

Aerobic exercise 1 hr class, 3/week, 12 
weeks

Aerobic patient improved on the 
Stroop Test compared to goal based 
exercise and control group

Marusiak
et al., 2019

RCT Aerobic: n = 10
Control: n = 10

Aerobic Interval 
Training

1 hr class, 3/week, 8 
weeks

Aerobic patients also improved on 
the Stroop Test (p = 0.07) but not 
on the Trail Making test compared 
to control

TABLE 2  Characteristics of the clinical trials and intervention outcomes for the studies

FIGURE 1  Flow diagram of study selection

Records retrieved 
through online database 

searching 
(n = 881)

Records screened 
(n = 881)

Full-text articles assessed 
for eligibility

(n = 121)

Studies included in the 
peer-review

(n = 9)

Records excluded:
Not in English (n = 29)
Not clinical trials (n = 556)
Published before 2011 (n = 175)

Full-text articles excluded 
Unrelated to cognition, dance therapy or 
physical therapy (n = 106)
Feasability study (n = 6)
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makes it diffi cult to interpret long-term dance ther-
apy outcomes when improving cognitive symp-
toms in PD patients. Furthermore, the clinical trials 
for dance therapy had approximate sample sizes of 
30 participants. Only one physical therapy trial in-
cluded more than 70 participants in their study.12 
Besides the lack of diversity within the populations 
in the clinical trials as a limitation, the patients 
were also highly educated based on their status of 
completing post-secondary education. This limits 
the generalizability of the results to patients with 
lower education since cognitive outcomes may 
not be consistent amongst this group.1,12  The main 
limitation of one study was the lack of a control 
group. Without a control group, the results could 
not be used effectively to determine improve-
ment, so these results should be interpreted with 
caution.2 Future RCTs should study the cognitive 
outcomes between dance therapy, physical thera-
py, and a control group for PD patients. The use 
of different cognitive tests to evaluate cognitive 
functions also makes it diffi cult to draw consistent 
conclusions. When looking at the male-to-female 
participant ratio in the clinical trials, three studies 
had drastically different numbers for each group 
leading to variable results.1,11,13

Future Implications
Future clinical trials conducted in the future should 
be randomized and ensure the researcher is blinded 
when assigning participants to the intervention 
groups to reduce bias, which was not the case in 
several current studies.1,8,14 A study period beyond 
three to six months would help confi rm the potential 
long-term benefi ts of dance therapy. Researchers 
should gather a larger sample size and select pa-
tients with varying socioeconomic statuses and 
education levels to generalize the results for a 
greater population. Since PD affects males and 
females differently, an equal number of partic-
ipants in both groups would allow more reliable 
results. As neuroimaging improves, future trials 
can implement brain imaging alongside cognitive 
tests to identify cognitive improvements with brain 
region activation. Studies show that fMRI can be 
used to identify activation in specifi c brain regions 
when patients perform cognitive tasks, allowing a 
researcher to identify behavior changes after inter-
vention.

CONCLUSION
To conclude, dance therapy, specifi cally Tango 
and Progressive styles are a better alternative 
compared to physical therapy for the treatment 
of cognitive symptoms in PD. Dance therapy is a 
safe and feasible intervention for PD patients with 
mild to moderate disease stages. There are positive 
results from dance therapy for various cognitive 
domains including auditory and verbal learning. 
PD patients can incorporate dance therapy into 
their routine since patients report that it is enjoy-
able and improves QOL. Conventional exercises 
cannot activate the basal ganglia loop and frontal 
loop to improve executive function, since it lacks 
memorization and participant engagement. Dance 
allows a fl uid form of social physical activity for 
PD patients susceptible to executive dysfunction 
and therefore it is a promising intervention com-
pared to physical therapy.
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and/or cognitive decline. Together with Leiden 
University Medical Center, we are developing a 
box, which is called a ‘Lower body negative pres-
sure box’’. It can mimic orthostatic hypotension 
when lying down so that we can measure the effect 
of blood pressure lowering on cerebral perfusion 
measured with an MRI of the brain in patients with 
cerebral small vessel disease. This is the first step 
to investigate whether persons with vascular brain 
damage have indeed a vulnerable brain perfusion 
and whether you have to be more careful when 
treating hypertension. 

All summarized you lead a busy life. How do you 
keep the balance between work and private life? 
Indeed, I am very busy, but I work relatively little 
on weekends. I try to plan everything during the 
week and in the evening. It involves a lot of plan-
ning, but this also provides some peace of mind. 
In order to keep a healthy work-life balance, it is 
important to know what is giving you energy and 
what is draining your energy. Get your energy 
from somewhere else. 

At last, what would you like to say to future doc-
tors? 
I think it is a privilege that we are able to ask so 
many questions to patients and be curious when 
talking to a patient. But medicine is a profession 
that can be a bit challenging and overwhelming. 
So, take good care of yourself.

Who is Majon Muller?
I am an internist specialized in internal medicine 
and geriatrics and a professor of internal medicine 
focused on cardiovascular aging. But you probably 
want to know more about me as a person. I am a 
mother of two children, married to a woman, and 
have a busy social life outside of work. That’s very 
important to me. 

Take us through your academic journey.  
It has been a long journey. After secondary school, 
I studied health sciences. I found out, however, 
that to do clinically relevant science it is important 
to talk to patients and to have clinical knowledge. 
That was when my interest to become a doctor was 
awakened. So, I studied medicine and after gradu-
ation, I started my PhD program. During this time 
I learned more about geriatrics. What I really like 
about geriatric medicine is having a holistic ap-
proach and, at the same time, being able to go into 
depth. After my PhD and during my training to  

become a specialist, I continued to do research. I 
was always interested in combining clinical work 
with research. In 2018 I became a professor in in-
ternal medicine and geriatrics.      

What makes geriatric and elderly medicine the 
professions of the future? 
Since the population is aging and all doctors will 
see more and more older patients with more com-
plex problems, it is important that every doctor 
feels responsible for older patients. Having said 
that, geriatrics should be integrated into every 
specialization. The education of medical students 
should focus not only on how to treat the sick  
organ. but on how to treat older patients with com-
plex problems. 

You are currently involved in multiple research 
projects. What question would you like to find an 
answer to? 
Besides the initiation and evaluation of the first 
Dutch heart brain clinic, one of the questions I am 
still puzzled by is what the optimal blood pressure 
targets are for frail older patients with vascular 
brain damage. For some patients, low blood pres-
sure could be harmful because it could possibly 
lead to cerebral hypoperfusion and risk of falling  
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39
CHANGING PERSPECTIVES

Three-dimensional (3D) printing, or additive manu-
facturing, is an exciting form of technology that 
has revolutionized the way we can treat numerous 
diseases. 3D printing fuses materials layer-by-layer 
to construct a 3D product. This emerging inter-
disciplinary technology amalgamates materials 
science and clinical medicine to prioritize precision 
medicine. Particularly, in the fi eld of orthopedic 
surgery, 3D printed instrumentation has signifi -
cantly impacted bone and cartilage restoration and 
holds the potential to treat debilitating musculo-
skeletal injuries.1

 To fully appreciate the present and future 
of 3D printing in orthopedics, it is crucial to un-
derstand the technologies’ history and rapid pro-
gression since its conception in the 1980s. This 
will enable the reader to acknowledge the fi eld's 
advancement and where it might be 10 or 15 years 
from now. Historically, the concept of recon-
structing models utilizing computed tomography 
data from 3D imaging was originally proposed in 
1979.2 The fi rst pelvic model was constructed that 
same year.3 Bioprinting made headlines in 1999 
with the world’s fi rst 3D-printed collagen scaffold. 
Stereolithography, invented by Charles Hull, was 
the fi rst 3D printing technique available in the bio-
medical fi eld in 1994.4 Since the fi rst printers could 
only print hard materials, they were primarily 
adopted in maxillofacial and orthopedic surgery.

Today, 3D printing is gaining popularity in pre-
operative planning.  In a fracture study with or-
thopedic surgeons, >70% changed their initial 
plan after viewing a 3D model.5 Customizable 
instrumentation, the most favorable feature of 3D 
printing, is readily incorporated in arthroplasty. 
The use of such implants was recently seen in 
hip arthroplasty with acetabular bone loss.6 3D 
cartilage bioprinting is another restorative break-
through. In orthopedic oncology, these tools could 
enhance surgical resection of bone tumors while 
improving oncologic outcomes. 4D printing, in-
cluding photothermal scaffolds for new bone 
formation, differs from 3D printing by creating 
self-reconfi gurable organs.7 4D utilizes dynamic 
smart materials to fulfi ll the long-term requirement 
of implants in children.8 
  Although 3D printing has substantially 
transformed orthopedic surgery, its limitations 
should be noted. The concerns include high costs 
in a litigious fi eld, manufacturing time to meet 
surgical deadlines, lack of intraoperative fl exi-
bility, and pertaining regulatory considerations.9 
Advances in biomimetic materials will be one 
major future direction in this fi eld alongside inte-
grated platforms and liquid printing.9,10 With fur-
ther advancement of 3D printing technology and 
the reduction of costs and processing time, it will 
inevitably be implemented in routine diagnosis in 
the near future.

A leap into the future; three-dimensional printing in 
orthopedic surgery

hAfsAh mAlik1, mAnAhil BAhrAwAr2 And mAhA fArghAm3 
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During my bachelor's, I saw an advertisement 
on social media about a vacancy at AMSj for a  
‘Student Reviewer’. At that time, I was also work-
ing on some other projects, so it took a while for 
me to apply. Eventually, a friend of mine convinced 
me to do it, and ever since then, I’ve been working  
on pieces for AMSj. At first, I was placed in  
nephrology, but after one or two years I switched 
to psychiatry to keep in touch with the latest news 
in research. Due to this experience, I’ve realized 
that I would like to go into research, but more from 
a neurological point of view.

As a student reviewer, you’ll receive a new topic 
every three months or so. This makes it easy to 
combine it with study, work, or other responsibil-
ities. You’ll either review content that has been 
sent in or write a piece yourself, which can vary 
from recent news to interviews. I really enjoyed 
reviewing articles and writing about recent news. 
I learned a lot about the process of writing and re-
viewing scientific articles, which will be of use in 
the future. 

I believe that through this student journal, students 
get the opportunity to get an easy introduction 
to science, write articles, and the whole process  
behind making a journal. Personally, I’ve learned 
a lot about academic writing during my time here. 
Therefore, writing for this paper is something 
I’d recommend other students to do so as well,  
especially if you’re interested in research.
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I’m a professor of neurology at Amsterdam UMC 
with a research and clinical focus on patients 
with infections and auto-immune disorders of the  
nervous system. I spend about 40% of my time on 
research and the other 60% on patient care, educa-
tion, and management. My research includes clinical  
studies in patients with suspected meningitis with 
the aim to improve diagnostic methods for the early  
detection of encephalitis and meningitis. 

In my research, I often work with bachelor and 
master students who write their thesis on a sub-
ject within one of our research topics. I really 
enjoy showing students how research works and 
how they can do research themselves. About five 
years ago I was asked by Ivo van Schaik, who was 
the head of the department at the time, whether I 
would be willing to take over his role in AMSj as a 
neurology expert, to which I agreed. During these 
years I have coached several students in describing 
extraordinary cases, radiological imaging, teach-
able moments, and reviewing scientific articles 
published in the literature or submitted by other 
students. 

In my opinion, AMSj contributes to medical ed-
ucation by showing that both clinical and basic  
scientific research is for everyone and participation 
does not require a unique set of skills. In the fu-
ture AMSj should keep its focus on the academic 
qualities of medical professionals and medical edu- 
cation, to prevent the university to become a ‘doctor  
school’ and keep scientific thinking as a main goal 
of the curriculum.
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patient representatives. The program thereby of-
fers a multidisciplinary setting in which cardiovas-
cular challenges are discussed by individuals that 
unite their diverse views and expertise, and jointly 
formulate solutions. Nowadays, the DCVA Talent 
pillar offers a wonderful setting for training and 
networking in a stimulating environment. 

In honor of Prof. Durrer, cardiologist and professor 
at the University of Amsterdam and internationally 
recognized for his ground-breaking work in car-
diac electrophysiology, the ‘Professor dr. Durrer 
Penning’ was introduced and given to persons who 
played a central role in NL-HI. In 2022, this award 
was given to Prof. Jolanda van der Velden, who 
initiated the Talent program.

REFERENCES
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ership-program

Every individual has his/her individual talents, but 
how can we optimally use these talents in a team, 
and how can an individual strengthen and expand 
his/her skills and expertise? This was the starting 
point for initiating Young ICIN (Interuniversity 
Cardiology Institute of the Netherlands) in 2014.1 
In 1972 ICIN was established as an alliance of 
the eight university cardiology departments in the 
Netherlands to stimulate, coordinate and execute 
scientifi c research in the fi eld of cardiovascular 
diseases. Prof. dr. Durrer was co-founder of ICIN 
and the fi rst director of ICIN in the period 1971-
1983. ICIN laid the foundation for multicenter 
clinical trials, and by establishing ICIN profes-
sorships in the fi eld of cardiac imaging, molecular 
cardiology, stem cell biology, genetics, and phys-
iology, stimulated translational multidisciplinary 
research. ICIN also invested in young talents by 
funding fellowships, and by introducing Young 
ICIN, a group of cardiovascular scientists, work-
ing in a basic science or preclinical laboratory or 
a clinical department, that teamed up to discuss 
the challenges in building an academic career. In 
2016, ICIN changed its name to the Netherlands 
Heart Institute (NL-HI), and Young ICIN became 
Young@heart,2 which is nowadays an active team 

of mid-career scientists who organize bi-annual 
meetings for PhD students and post-docs to share 
their enthusiasm for cardiovascular research, but 
also to strengthening soft skills and explore op-
portunities outside academia. In 2018 the Dutch 
Heart Foundation and NL-HI joined forces and 
established the Dutch Cardiovascular Alliance 
(DCVA). Currently, more than 20 organizations 
that represent patients, academia, healthcare pro-
fessionals, industry, and government are DCVA 
partners with the aim to lower the burden of car-
diovascular disease. The Talent Pillar is one of the 
fi ve DCVA priorities, aimed to support the career 
development of individuals that are active in the 
cardiovascular fi eld. In addition to Young@heart, 
the DCVA Leadership program3 was established to 
identify and train future leaders in the cardiovas-
cular arena. Within the Leadership program, every 
two years, 15 individuals are selected to follow 
a 2-year training program, in which they jointly 
formulate strategic plans to solve the challenges 
in cardiovascular research and patient care. The 
groups refl ect the diversity seen within the cardio-
vascular arena, as participants of the Leadership 
program have different backgrounds, and come 
from the clinic or industry, are basic scientists or 
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research in other journals and (future) doctors who received something 
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pendicitis.4 As the likelihood ratios indicate, in 
patients with appendicitis, isolated fi ndings on 
physical examination generally contribute to an 
insubstantial extent to the diagnosis. It is therefore 
recommended to combine several tests to increase 
the certainty of appendicitis. When declaring the 
history and fi ndings on physical examination as 
being consistent with the diagnosis of appendicitis, 
patients are referred to the Emergency Department 
for further evaluation and treatment.

REFERENCES
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Acute appendicitis is the most frequent acute 
abdominal emergency, with a lifetime risk of 8.6% 
in males and 6.7% in females.1 In 1880, Robert 
Lawson Tait made the fi rst diagnosis of appendicitis 
and surgically removed the appendix.2 Appendicitis 
is thought to be caused by luminal obstruction, lead-
ing to increased mucus production and bacterial 
overgrowth, resulting in wall tension and, eventu-
ally, necrosis and potential perforation.1. In general 
practice, fi ndings from history taking and physi-
cal examination can be of help in diagnosing and 
adequately managing acute appendicitis. This can 
reduce mortality from perforation and other com-
plications as the risk of rupture increases by 2% at 
36 hours and around 5% every 12 hours after that.4

The most useful signs and symptoms for rul-
ing in acute appendicitis in adults is right lower 
quadrant pain (RLQ) (positive likelihood ratio 
[LR+] = 7.3 to 8.5). While RLQ tenderness to 

palpation is the most important physical exam-
ination fi nding, other signs may help confi rm the 
diagnosis such as défense musculaire (LR+= 3.2) 
and radiation of periumbilical pain to the right 
lower quadrant (LR+ = 3.2). Défense musculaire 
involves most often local, refl exive movements 
of the abdominal muscles as a reaction to applied 
pressure onto the infl amed organs within the ab-
domen.5   

Another fi nding at physical examination support-
ing acute appendicitis includes the positive sign of 
McBurney (LR+= 3.4). McBurney's point is about 
two-thirds the distance between the umbilicus 
and anterior superior iliac spine and is positive 
when the patient reports pain in this area after ap-
plying pressure. Both the McBurney test as well 
as défense musculaire have a relatively low LR+ 
compared to RLQ pain, which makes the predictive 
value limited. In contrast, the absence of right lower 
abdominal pain (LR-: 0.2; 95% CI: 0.1-0.3) has a 
somewhat better predictive value, though the ab-
sence of the McBurney test (LR-: 0.4; 95% CI: 0. 
2-0.7) does not add much diagnostic value.3

On physical examination our patient is afebrile, 
she has tenderness on deep palpation in the 
right lower quadrant, and a positive McBurney's 
sign. Laboratory testing for elevated leukocyte 
count is optional but has poor specifi city for ap-
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CASE
An otherwise healthy, 25-year-old woman comes to the 
aft er-hours clinic with acute abdominal pain of 16 hours 
duration in the right lower quadrant. How should this 
patient, when exploring the possibility of acute appendi-
citis, be evaluated at this point?
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An overall signifi cant benefi cial effect of DBS on 
Body Mass Index (BMI) was found using random 
effects meta-analysis showing a large effect size 
(Hedges’s g = 1∙13; 95%CI = 0∙80 to 1∙46; Z-
value = 6∙75; P<0∙001). DBS also had a benefi cial 
effect on psychiatric symptom severity at the last 
observation (Hedges’s g = 0∙89; 95%CI = 0∙57 
to 1∙21; Z-value = 5∙47; P<0∙001) and quality of 
life (Hedges’s g = 0∙86; 95%CI = 0∙44 to 1∙28; Z-
value = 4∙01; P = 0∙00). We found no statistical ev-
idence for publication bias and heterogeneity. The 
quality of evidence for the more objective outcome 
BMI is considered moderate, while for the more 
subjective outcomes (psychiatric symptom sever-
ity and quality of life), the quality of the evidence 
is assessed as low.

Results from this meta-analysis show promising 
effects of DBS in AN. The benefi cial effect is seen 
in weight restoration, psychiatric symptoms, and 
quality of life. Taking into account the complexity 
of AN, this meta-analysis offers grounds for more 
extensive naturalistic studies using larger sample 
sizes to investigate the clinical relevance of the 
effects of DBS. 5

After publishing my fi rst article in 2021 under the 
supervision of dr. Roel Mocking, he offered me a 
chance to follow a pre-PhD program on neuromod-
ulation therapies in psychiatric disorders. Up till 
now, as a PhD student, I gained a lot of experience 
in the psychiatric research fi eld, scientifi c writ-
ing, data collection, and analysis. I published my 
second article in the Journal Translational Psychi-
atry. I hope this meta-analysis will offer research-
ers and clinicians a step toward investigating and 
implementing more effective therapies in complex 
psychiatric disorders.
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15.Anorexia Nervosa (AN) is a complex psychiatric 

disorder with an alarming mortality rate. About 
20% of patients suffering from AN remain treat-
ment-resistant to psychotherapy and medical 
treatment.1 Deep brain stimulation (DBS) is a 
promising treatment aimed at weight restoration, 
ameliorating psychiatric symptoms, and increas-
ing quality of life.2 DBS is already found to be 
effective in obsessive-compulsive disorder.3

Individual studies investigating DBS as a last resort 
treatment in AN are small. Furthermore, an over-
all estimation of effects is lacking. The aim of this 
study was to perform a meta-analysis, combining 
all available evidence from clinical trials in order 
to obtain estimates of the effi cacy and safety of 
deep brain stimulation in Anorexia Nervosa. 

A literature search was performed in EMBASE, 
PsycINFO, and MEDLINE, by means of terms 
associated with deep brain stimulation and 
anorexia nervosa. Clinical studies were included 
that measured the effects of DBS in AN patients. 
We used GRADE (Grades of Recommendation, 
Assessment, Development, and Evaluation) to as-
sess the overall quality of evidence.4 Four studies 
were included investigating the effects of DBS in 
56 patients. 
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What is the biggest highlight of your career so far? 
After researching thioguanine for several years, 
we still saw great potential in this drug but also 
realized that there was bias in our enthusiasm. 
Moreover, we believed that thioguanine deserved 
a place in the treatment armamentarium of IBD, so 
we asked the CBG (College ter Beoordeling van 
Geneesmiddelen) to formally weigh the existing 
evidence. At fi rst, they were not as excited about 
the drug as I was, so we had to perform two addi-
tional prospective (registry) studies. Together with 
Teva pharmaceuticals, we pushed forward in an 
attempt to get the drug approved. This was a very 
long process lasting many years. 

Just recently, 20 years after starting my PhD, 
thioguanine was approved in 2022 by the CBG for 
patients with IBD. The process of proving the po-
tential of this drug was one of my career’s biggest 
highlights, especially since everyone thought that 
the drug was dangerous and I was able to prove 
them wrong. 

How did you stay motivated throughout the years?  
I enjoyed investigating such a controversial topic. 
At conferences, other researchers were extremely 
critical of thioguanine and thought it would only 
do harm. But by working hard for what we be-
lieved in, we could prove that thioguanine is safe 
and effective.  

What do you want to achieve in the future? 
Currently, there are three thiopurines on the market: 
azathioprine, mercaptopurine, and thioguanine. I 
want to investigate which one is the most effective 
in IBD patients, the thiopurine of choice. 

In addition, we recently discovered that thiogua-
nine also works locally (via an enema or suppos-
itory) as opposed to azathioprine and mercapto-
purine. I want to investigate if we can measure 
thioguanine and its metabolites in stool and devel-
op this as a new local treatment. 

What do you like most about research? 
Working with young researchers gives me a lot of 
energy and motivation. They join the team with 
a fresh outlook on certain things, are enthusias-
tic, and can think out of the box. For this reason, 
I encourage students to choose a research subject 
they are passionate about and want to dive into. In 
this current work environment, many people feel 
like they have to do research to be considered for 
certain jobs. I want to encourage students to only 
go into the fi eld of research if they want to, not 
because they feel like they have to. Do it because 
it gives you energy.

Do you have any advice for medical students that 
aspire to enter the research fi eld?  
Sometimes you have to work hard to meet certain 
deadlines, but you also have to enjoy this time in 
your life. Choose a research team that feels good 
and that will support you by allowing you to be 
creative and innovative. This will lead to the best 
ideas.

“I want to encourage 
students to only go into the 

fi eld of  research if  
they want to, not because 
they feel like they have to”
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Who is Dr. Nanne de Boer?
My name is Nanne de Boer and I am 43 years old. 
I grew up in Brabant. I started my medical studies 
in Maastricht. Eventually, I moved to Amsterdam 
for my PhD in Gastroenterology. I currently work 
as a gastroenterologist at the Amsterdam UMC, 
where I focus on treating patients with infl amma-
tory bowel disease (IBD). Also, I conduct research 
on IBD. 

Why did you choose Gastroenterology and IBD? 
My fi rst experience with IBD was a coincidence. I 
was too late with registering for a medical intern-
ship. For this reason, I was placed in the pathology 
department where I had to count granulomas un-
der a microscope. After this internship, I did my 
internal medicine rotation at the gastroenterology 
department. Here, I could also do my research in-
ternship about IBD. My mentor Maurice Russel 
encouraged me to go to Amsterdam. In 2003, I 
found a PhD position at the VUmc. 

Can you tell us more about your time as a PhD 
candidate? 
My research focused on the immunosuppressant 
thioguanine. This drug is a thiopurine and greatly 
resembled two other drugs already in use for treat-
ing IBD. We thought thioguanine had great poten-
tial because it was a one-step-metabolism drug in 
contrast to the drugs already in use. I started my 
PhD with great enthusiasm, but after one month a 
pivotal article was published that reported danger-
ous liver damage in thioguanine users. I tried not 
to let this discourage me and I decided to move on 
with my own research. Eventually, we discovered 
that the liver damage was a result of dosing issues.
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These recommendations might change due to 
the interesting results of the recently published 
trial Revascularisation for Ischaemic Ventricular 
Dysfunction (REVIVED)4. This trial consisted of 
700 patients with LV dysfunction (ejection fraction 
<35%) and multi-vessel coronary artery disease 
who were randomized to the PCI plus optimal med-
ical therapy (PCI group) or to the optimal medical 
therapy alone. Among patients in the PCI group, 
revascularization by PCI did not result in a lower 
incidence of death from any cause or hospitaliza-
tion for heart failure (primary outcomes). Further 
fi ndings showed that the LV ejection fraction was 
similar in the two groups at both 6 months and 12 
months. Researchers also found that quality-of-life 
scores at 6 and 12 months appeared to favor the 
PCI group, however, the difference had subsided 
at 24 months.

The results could have a major impact on clinical 
decision-making in patients with diminished LV 
function and coronary artery disease and could 
in the near future induce a revision of the current 
ESC/EACTS revascularization guidelines.

Has this article piqued your interest? Be sure 
to read the complete published article of the 
REVIVED trial.
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CHANGING PERSPECTIVES

The most common cause of heart failure world-
wide is coronary artery disease. An estimated 64.3 
million people worldwide are living with heart 
failure.1

Between July 2002 and May 2007, the randomized 
trial Surgical Treatment for Ischemic Heart Fail-
ure (STICH)2 was carried out consisting of a total 
of 1212 patients with left ventricular dysfunction 
(ejection fraction <35%) and multi-vessel coronary 
artery disease. Patients were randomized to re-
ceive medical therapy only or to undergo coronary 
artery bypass grafting (CABG) on top of medical 
therapy. The primary outcome, all-cause mortal-
ity, did not differ between the groups. As com-
pared to patients randomized to medical therapy 
only, patients who underwent CABG had lower 
rates of death from cardiovascular causes and of 
death from any cause or hospitalization for cardio-
vascular causes.

Given these results, the current 2018 ESC/EACTS 
Guidelines on myocardial revascularization3 rec-
ommend myocardial revascularization in patients 
with severe left ventricular (LV) systolic dysfunc-
tion and coronary artery disease (CAD) suitable 
for intervention. As the fi rst strategy choice in 
patients with multivessel disease, CABG is re-
commended. Percutaneous coronary intervention 
(PCI) is considered an alternative strategy to 
CABG when complete revascularization can be 
achieved in patients with one- or two-vessel disease 
and in patients with three-vessel disease. See 
TABLE 1. 
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When a patient arrives in the emergency department 
with complaints of chest pain, it is current practice 
to exclude a heart attack. The broad differential 
diagnosis of chest pain must be narrowed down 
quickly and accurately to provide the patient with 
life-saving treatment if required.1 Two essential  
tools at your disposal are the 12-lead electrocar-
diogram (ECG) and troponin blood level measure-
ment. If the ECG is normal and the patient has no 
longer any chest pain, negative Troponin blood 
levels are used to rule out myocardial infarction. 
What exactly are troponins and what do they tell 
you in cases like this? Moreover, what is the con-
nection between troponins and the 12-lead ECG?
 
THE BASICS 
Troponin is a calcium-regulatory protein found 
in the cytoplasm of skeletal and cardiac muscle 
cells.1 Its main function is the regulation of the 
contractile function of muscle cells.2 Troponin is 
found on the thin filaments, bound to tropomyosin 
and actin. Once the Ca2+ concentration increases,  
however, troponin releases from tropomyosin 
which then exposes the myosin-binding sites and 
a contraction follows.3 
 The troponin complex is made up of 3 
subunits called Troponin C (TnC), Troponin I 
(TnI), and Troponin T (TnT). Subunit C is the part 
that binds the Ca2+ subunit and inhibits the actomy-
osin interaction and subunit T binds to tropomyo-
sin.3 Subunits I and T are identified in laboratory 

testing after cardiac muscle injury. While TnI is 
exclusive to cardiac muscle, TnT is also found in 
skeletal muscle, however in much smaller quan-
tities.1 Furthermore, TnC has different subtypes: 
cardiac, fast-twitch skeletal, and slow-twitch skel-
etal. The slow-twitch TnC is also found in the 
brain and liver.4 

PATHOPHYSIOLOGY
Myocardial infarction usually occurs as a result of 
a blood clot in one of the coronary arteries. This 
leads to a mismatch between the oxygen supply 
and demand of the myocardium after the occlud-
ed artery. When the occlusion remains for a longer 
period, necrosis and cell death will occur within 
the ischemic myocardium. During this process, 
the cell membranes rupture, and intracellular Tro-
ponins are released into the extracellular space. 
Subsequently, the extracellular Troponin diffuses 
into the bloodstream leading to elevated levels in 
the blood.1  

CLINICAL PRACTICE
Cardiac TnI and TnT for biomarkers for cardiac 
injury and are detected by the use of monoclonal 
antibodies, highly specific for cardiac Troponins, 
and with negligible cross-reactivity with skeletal 
muscle Troponins.2  In 2021 the American Heart 
Association recommended the use of high-sensi-
tivity cardiac Troponin (hs-cTnT) as the preferred 
biomarker.7 Hs-cTnT forms a biomarker with a 

Troponin and Myocardial Infarction: 
how does it work?
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sensitivity of up to 86% at the expense of lower 
specificity.8 Thus, with the use of hs-cTnT in pa-
tients with an episode of acute chest pain, which 
started at least three hours before arrival at the 
emergency department, a normal ECG and hs-cT-
NT concentrations below the limit of detection on 
initial measurement, are utilized to exclude acute 
myocardial injury.8 
 On the contrary, increased cardiac Tropo-
nin levels in combination with ECG abnormalities 
and an episode of chest pain may be due to myo-
cardial infarction. An increase in Troponin levels, 
however, is not specific for coronary occlusion or 
plaque rupture.2 Elevation of Troponin levels in 
the blood is also seen secondary to strenuous exer-
cise, cardiac arrhythmias, large pulmonary emboli, 
heart failure, chemotherapy, infection, and more.6,7

 Nonetheless, negative Troponins in pa-
tients that experience transient chest pain largely 
exclude a myocardial infarction. The absence of 
Troponin in the blood three hours after the onset 
of chest pain is associated with a low risk of an 
adverse outcome.6,8

TREATMENT 
In patients with chest pain the ECG is used to di-
agnose an acute myocardial infarction, such as 
an ST elevated myocardial infarction (STEMI), 
which requires immediate invasive treatment.5 
When acute myocardial infarction is ruled out, 
the combination of Troponin detection and ECG 
is used to determine the course of action in pa-
tients with a transient episode of chest pain. 
When Troponins levels are elevated the patient is 
usually admitted to the cardiac care unit (CCU) 
for rhythm observation and medical treatment.  
Patients with a normal ECG and low Troponin lev-
els in the blood at least three hours after the onset 
of initial symptoms can be discharged and may  
require outpatient clinical follow-up.

CONCLUSION 
In summary, Troponin is a complex consisting of 
three subunits located on the thin filaments of sar-
comeres and regulated (cardiac) muscle contrac-
tion. In the case of acute cell injury, most often 
caused by myocardial infarction, Troponins are 
released into the patient’s blood and are detectable 
within 3 hours. The combination of ECG, Tropo-
nin levels, and clinical evaluation form the tools to 
diagnose a myocardial injury or safely discharge 
the patient.
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Together with Dr. Tom Gevers, a gastroenterologist 
at Maastricht UMC+ who is also my co-promotor, 
I set up a cross-sectional study on quality of life in 
patients with autoimmune hepatitis. Last summer, 
we also successfully organized the fourth edition 
of the autoimmune hepatitis research workshop in 
Maastricht with more than 50 international partici-
pants. Another highlight was the clinical exchange 
from the ERN and my visit to the Medical Univer-
sity of Warsaw. Although this is only a small part 
of the side tasks that I am working on in addition 
to my PhD and my work as editor-in-chief within 
‘Compendium Medicine’, I am aware that I will 
have to start making diffi cult choices at some point 
on what I can and cannot do. However, this choice 
is not imminent, and I am very grateful for how 
much the 'yes mode' has so far been rewarding.

FELLOWSHIP AWARD 2022
Entirely unexpectedly, I was called to the front 
during dinner at the annual members' meeting in 
Hamburg at the end of September. It was the fi rst 
time that this award had been presented. The award 
states: “Fellowship Award 2022 - for her excellent 
work to improve care for patients with rare liver 
diseases and for developing the ERN RARE-LIV-
ER”, awarded in support of young researchers and 
their future clinical-scientifi c careers. In addition, I 
also received a full scholarship to the European As-
sociation for the Study of the Liver (EASL) Con-
gress in Vienna in 2023. The award is an amazing 
honor. The network has been incredibly inspiring 
whilst also encouraging me to explore and consid-
er new and different opportunities.

Three years ago, I completed my master’s degree 
in medicine. My enthusiasm for Gastroenterology 
and Hepatology increased tremendously in the last 
year of my studies. Although I actually wanted to 
start working at the hospital right away, I was told 
by colleagues and friends that a PhD might be a 
better choice to boost my academic career. 

PHD
Through my experience as the originator, editor, 
and publisher of the medical books ‘Compendium 
Geneeskunde’ (Compendium Medicine) I already 
had extensive experience in writing and publishing 

books. How would a PhD add value? This is some-
thing I reconsidered soon enough. In 2020, I chose 
a PhD track on the topic of autoimmune hepatitis 
at the Department of Gastroenterology and Hepa-
tology at the Radboudumc in Nijmegen.
 
EUROPEAN REFERENCE NETWORK
Through my (encouraging) supervisor, Professor 
Joost P.H. Drenth, I was introduced to the Euro-
pean Reference Network (ERN) RARE-LIVER. 
ERN RARE-LIVER is a Europe-wide network for 
centers of excellence in the clinical management 
of rare liver diseases. 

YES-MODE
Over the years, I have been convinced that saying 
‘yes’, aka ‘yes-mode’, offers you new challenges 
and opportunities. In addition, you can work on 
your networking. From the beginning, I was in-
volved in the Clinical Patient Management Sys-
tem, known as CPMS. Health professionals around 
Europe can use the CPMS to collaborate actively 
and share information on patients with rare liver 
diseases to improve the diagnosis and treatment 
of rare complex diseases across national borders. 
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Prospective MD/PhD students often wonder how 
to combine PhD research with clinical internships. 
Ideally, you will have a time schedule for your 
PhD projects considering the periods in which 
you are “unavailable” due to clinical internships. 
Unavailable within parentheses, as some tasks – 
inevitably – go on. The question that remains is 
how to combine that little extra work with clini-
cal internships. I often chose one activity for the 
evenings (e.g. research, spending time with 
friends, or sporting), after coming home from the 
clinic. This way you don’t overwork yourself and 
can still keep up to date with some (light) work. 
Finally, before embarking on the MD/PhD jour-
ney, I would thoroughly advise students to ask 
themselves why they want to follow this path. Be 
sure that your PhD topic lies close to your heart, as 
you will commit to it for the coming years.
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My name is Enes Kaçmaz, and I work as a post-
doctoral researcher at the Department of Surgery 
at Amsterdam UMC. I defended my PhD thesis 
titled “Evolution of surgery for small bowel neuro-
endocrine neoplasms” on the 18th of March 2022 
at the University of Amsterdam.1 This is a rare 
form of cancer that is diagnosed in approximately 
1000 patients per year in the Netherlands. The 
general aim of my PhD thesis was to evaluate dif-
ferent aspects of surgical treatment of patients with 
neuroendocrine neoplasms, which included treat-
ment of liver metastases, minimally invasive 
resection of primary tumors of the small bowel, 
and the application of fl uorescence-guided surgery.
  
Currently, my research focuses on improving the 
treatment of gastrointestinal neuroendocrine neo-
plasms. We do this by implementing minimally 
invasive surgery, developing fl uorescence-guided 
tracers which show intra-operatively where cancer 
cells are located, and investigating how we can 
slow down tumor growth. Besides research, I am 
currently doing clinical internships as part of the 
master's program. 

My research career started in my second bachelor's 
year. I started with a study that aimed to assess 
which treatment strategy resulted in the longest 
overall survival for patients with neuroendocrine 
liver metastases.2 Hereafter, I performed a study 
that focused on differences between minimally in-
vasive and open resection of small bowel neuroen-
docrine neoplasms, this project formed the basis of 
my PhD thesis.3 I started with my PhD research in 
2019, after having acquired the MD/PhD scholar-
ship. Due to delays in the new Epicurus master, I 
did not alternate research periods with clinical in-
ternship periods. Rather, I did two years full-time 
PhD research and fi nished the last part during my 
fi rst year of the master's. 
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METHODS
Search strategy and study selection
A systematic search was performed in one source: 
PubMed. The filter ‘published in the last 5 years 
was used to receive recent articles (Appendix). 
The selection process is shown in the PRISMA 
flowchart in FIGURE 1. Two records were added 
through reference lists and three records through 
hand-searched journals. In 651 cases, screening of 
the title and abstract was sufficient for exclusion. 
Full text was examined if a paper could be exclud-
ed on the basis of title and abstract. The exclusion 
was primarily because the full-text language was 
not in English or the study was off-topic. 10 arti-
cles met the criteria and were identified for inclu-
sion. The first search was performed in PubMed on 
December 13, 2021. The second search was per-
formed from December 22, 2021, to January 10, 
2022. Reviews, meta-analyses, animal studies, and 
single case reports were excluded (FIGURE 1).  

 

The eligibility was assessed according to the crite-
ria in TABLE 1.

Data extraction
The primary outcome measures are language- and 
speech development. The secondary outcome 
measures are safety and the risk of surgical com-
plications, such as anesthetic risks. Participants 
and results of individual studies are displayed in 
Table 5 to give an overview of the primary and  
secondary outcomes.

RESULTS
All studies were pediatric cohorts or cross-sectional  
studies. 4 articles were about speech perception, 
which included around 400 children under 3 years 
of age. 8 studies also identified language outcomes 
and 3 studies identified speech production. 

ARTICLE ARTICLE
59

AMSj Vol. 29  |  December 2022

60

  December 2022  |  AMSj Vol. 29

INTRODUCTION
Cochlear implantation (CI) could solve the com-
mon problem of hearing loss in young children. 
It is thought that the lack of auditory stimulation 
affects communicative skills, such as speech- and 
language development.13 This influences the over-
all development. Nowadays, many infants are im-
planted at twelve months. It has been assumed that 
the first year of life is a critical period. The brain 
forms neural networks for developing language 
and speech19, especially before 9 months. 

There were concerns regarding surgical safety  
in young infants, such as anesthetic risks.14 Ev-
idence for the benefits related to CI under 12 
months needs to be determined.5 Therefore, this 
review was performed to evaluate the efficacy and 
safety of CI in young infants. The hypothesis is 
that speech- and language outcomes of implanting  

before 12 months are superior to implantation 
above 12 months because this period is important 
for cortex neuroplasticity.3  

This article aims to provide a systematic review of 
the current literature, examining results of infants 
with CI within twelve months speech- and lan-
guage development when compared to those above 
12 months. More awareness about safety and the 
possibility of early implantation is needed so that 
this can be implemented in the usual intervention. 
Then infants might catch up with the language lev-
els of hearing peers.17

Objectives 
• To identify the impact of CI before 12 months 

at speech- and language development 
• To establish whether CI is safe in infants and 

whether CI gives complications

The impact of  cochlear implantation in 
children before 12 months of  age on 
speech- and language development: a 
systematic review

rosA c.w. weVer1
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ABSTRACT
B A C KG R O U N D     Sensorineural hearing loss is an important problem. Nowadays, many infants are implanted 
at twelve months of age. The first year of life is a critical period for developing speech- and language skills.
O B J E C T I V E     This review aims to evaluate the results of speech- and language development of implantation 
before twelve months and to establish whether cochlear implantation is safe in this population.
M E T H O D S     The database PubMed was used. Studies comparing infants with implantation under 12 months 
with infants above 12 months, but under 6 years were included. Outcome measures, such as speech perception, 
speech production, and language skills, were used.
R E S U LT S    10 studies were included. All studies showed benefits (Table 2, 3, 4, and 5) of implanting earlier 
in speech production and language skills outcomes. Early implanted children achieved higher standard scores. 
Results from speech perception tests showed that implantation before 24 months of age is beneficial, but there 
was no significant difference in speech perception for implantation before 12 months of age. All studies showed 
that implantation in infants is safe and the complication rate is low.
C O N C LU S I O N    Early implantation is important for developing speech- and language. Early stimulation of 
the auditory area prevents speech- and language developmental delay. Future studies of the importance and safety 
of implantation are needed to make early cochlear implantation more widespread and yield stronger evidence.

INCLUSION CRITERIA EXCLUSION CRITERIA
Population • Infants before 12 months with a reference group of 

children >12 months but under 6 years of age
• Children with only deafness or hearing impairment 

(sensorineural hearing loss

• >6 years of age
• Disorders which are not deafness or hearing impairment 

that affect CI outcomes, such as inner ear malformations 
and cochlear nerve aplasia

Outcomes Speech- and language development Other outcomes, such as brain stem responses and studies 
assessing reading skills or quality of life

Language English Other languages

Study design Cohorts, randomized clinical trials, cross-sectional studies Animal studies, single case reports, meta-analyses, reviews

Intervention Cochlear implantation -

TABLE 1  Inclusion and exclusion criteria used for assessing eligibility

FIGURE 1  Systematic review supplement: PRISMA flow diagram



all developmental delay.11 The studies10,11 showed 
that the delay was significant. Developmental  
delay in deaf children is more obvious when im-
plantation is delayed.11 (TABLE 3). 

Studies7,12 suggested that implantation before 12 
months gives early access to sound and this group 
achieved better language outcomes than children 
above 12 months. Children with better language 
abilities had better speech perception4 (TABLE 3). 
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Data analysis
Study results of the pediatric cohorts are presented 
in Tables 2, 3, 4, and 5. The timing of the outcome 
measures was variable. There was no consistency 
in the types of instruments that were used to eval-
uate aspects of language- or speech development. 
Due to the heterogeneity of groups regarding age 
at CI and outcome measures, we did not perform 
statistical pooling of the data.
 
Speech perception outcomes
Earlier activation of implants had an association 
with better speech perception4 (TABLE 2). CI users  
achieved significantly better OSWph scores (open-
set word scores, percentage of correct phonemes) 
than hearing aid users (HA) (p = 0.0001, p < 0.001 
respectively), except for comparison with the mod-
erate hearing loss group using HAs (p = 0.991).10 
The CI group had significantly higher OSWw 
scores than HA-using groups as well (p < 0.0001, p 
< 0.001 respectively), except for comparison with 
the moderate hearing loss group using HAs (p = 
0.729)10 (TABLE 2). 

Results at school entry showed a significant as-
sociation between age and open-set word (p < 
0.001), phoneme (P < 0.003), and sentence (p < 
0.001) scores.7 The mean scores from groups 1, 2, 
and 3 (before 24 months) were significantly better 
than groups 4 and 5 (25-72 months)7 (TABLE 2). 
CI demonstrated no superior outcomes before 12 
or 18 months specifically for speech perception. 
Implantation before 24 months was supported7 
(TABLE 2). 

Groups 1-4 (<24 months) demonstrated a higher 
CAPI-R median (Categories of Auditory Perfor-
mance Index) than groups above 25 months. These 
results indicate that CAPI-R medians were sig-
nificantly better for implantation before 9 months 
than implantation after 18 months for speech  
perception.6

Language outcome measures
Age of intervention had strong effects on overall 
development (p < 0.001).11 Compared with normal 
developmental criteria, deaf children had an over-

AUTHOR 
(YEAR)

NUMBER AND AGE AT CI TEST / SCORE SCORES 

Ching et al. 
2017

470 children CI at <3 years - -

Dettman et al. 
2021

CI at < 9 to 42 months:
Group 1: 56 children <9 months
Group 2: 41 children 9-12 months
Group 3: 71 children 13-18 months
Group 4: 69 children 19-24 months
Group 5: 60 children 25-30 months
Group 6: 29 children 31-36 months
Group 7: 36 children 37-42 months

CLIP Significant differences in CLIP medians (p < 0.001) for age 
at first implant. The median of Group 1 (5) was significantly 
different from Group 2 (4) (p = 0.024). Comparisons of Group 
1 with other groups were significantly different (p < 0.001)

Dettman et al. 
2016

CI before 6 years of age:
Group 1: 151 children <12 months
Group 2: 61 children 13-18 months
Group 3: 66 children 19-24 months
Group 4: 82 children 25-42 months
Group 5: 43 children 43-72 months

PLS; PPVT; CELF-
scores

A significant association between age at implant and PLS, 
PPVT and CELF scores (p < 0.001). Group 1 achieved greater 
mean scores.

Karltorp et al. 
2019

CI at 5-29 months:  
Group 1: 26 children 5-8 months
Group 2: 22 children 9-11 months
Group 3: 25 children 12-17 months
Group 4: 17 children 18-22 months
Group 5: 13 children 24-29 months

RDLS Group 1 had a higher development rate than Group 2 (t = 2.0, 
p < 0.05). Group 2 was a mean of 9 months behind compared 
to Group 1 at 4 years of age (t = 4.4, P < .0001). CIs at 9-11 
months: a significant delay with a mean of 9.6 months (t = 
-2.4, p = 0.026). They caught up with a language development 
of 1.15.

Leigh et al.
2016

78 children CI at < 3 years OSWw; OSWph; CVC; 
PBK

A significant difference between groups for OSWph score (p 
< 0.001). The mean for the CI users was significantly higher 
than for the other groups using HAs (t = 4.65, p = 0.0001, t 
= 13.17, p < 0.001 respectively) except for the comparison 
with the moderate hearing loss group using HAs (t = 0.29, 
p = 0.991). A significant difference in the OSWw score (p 
< 0.001). CI group performed significantly better than the 
HA-using groups (t = 5.74, p < 0.0001, t = 11.00, p < 0.001 
respectively), except for the comparison with the moderate 
hearing loss group using HAs (t = 1.04, p = 0.729)

Li et al.
2020

Median age at CI: 21.00 months 
Group 1: 6-12 months 
Group 2: 12-36 months
Group 3: 36-72 months

Gesell-scores
DQ ≥ 86 normal level
DQ ≥ 76 and ≤ 85 
neurological delay
DQ ≥ 55 and ≤ 75 mild 
delay 
DQ ≥ 40 and ≤ 54 
moderate delay
DQ ≥ 25 and ≤ 39 
severe delay
DQ < 25 profound 
neurological delay

Deaf children had an overall developmental delay (P < 0.05). 
Of all sub-developments, language was the worst (4,2%). The 
age of intervention had strong effects on overall development 
(p < 0.001). The first group developed best and the oldest 
group developed worst.

Miyamoto 
et al. 
2018

17 children CI at <12 months PPVT-scores Nearly all subjects reached the lower limits of the normal 
range. 2 already achieved scores in the normal range at 3 
years (100 and 108). 3 subjects outside the normal range (83, 
79, and 68)

Yang et al. 
2020

89 children CI at <12 months Gesell-scores The total DQ before CI was 78.00. The DQ of the language 
subscale score was 60.88. This was significantly lower (p < 
0.001) than the values of the other subscale scores.

ABBREVIATIONS. Preschool Language Scale-Fourth and Fifth Editions; PPVT = Peabody Picture Vocabulary Test; CELF = Clinical Evaluation 
of Language Fundamentals; RDLS = Reynell Developmental Language Scales; DQ = Developmental Quotient; CLIP = Categories of Linguistic 
Performance.

TABLE 3  Language outcome measures: PLS, PPVT, CELF scores, RDLS, CLIP scores, and Gesell scores, classified 
according to age at cochlear implantation

AUTHOR 
(YEAR)

NUMBER AND AGE AT CI TEST / SCORE SCORES 

Ching et al. 
2017

470 children CI at <3 years - -

Dettman et al. 
2021

CI at < 9 to 42 months:
Group 1: 21 children <9 months
Group 2: 36 children 9-12 months 
Group 3: 61 children 13-18 months
Group 4: 74 children 19-24 months
Group 5: 60 children 25-30 months
Group 6: 32 children 31-36 months
Group 7: 35 children 37-42 months

CAPI-R Significant differences in medians (N = 319, p < 0.001). 
No differences between Groups 1 and 2 (p = 0.418) 
and between Groups 1 and 3 (p = 0.238). Significant 
differences between Groups 1 and 4 (p = 0.025), 5 (p 
< 0.001), 6 (p = 0.004), and 7 (p < 0.001). Groups 1-4 
demonstrated a higher median than older groups

Dettman et al. 
2016

CI before 6 years of age:
Group 1: 151 children <12 months
Group 2: 61 children 13-18 months
Group 3: 66 children 19-24 months
Group 4: 82 children 25-42 months
Group 5: 43 children 43-72 months

OSW tested using 
CNC words; OSWw; 
OSWph; OSS;
Open-set sentence 
recognition using BKB 
sentences

School entry: association between age at implant and 
open-set word (p < 0.001), phoneme (p < 0.003) and 
sentence (p < 0.001) scores. Groups 1, 2, and 3 scored 
significantly better than Groups 4 and 5. 
Late primary / early secondary school: a significant 
correlation between age and open-set word (p < 0.000), 
phoneme (p < 0,000), and sentence (p < 0.001) scores. 

Leigh et al.
2016

78 children CI at < 3 years OSWw; OSWph; CVC; 
PBK

A significant difference between groups for OSWph 
score (p < 0.001). The mean for the CI users was 
significantly higher than for the other groups using HAs 
(t = 4.65, p = 0.0001, t = 13.17, p < 0.001 respectively) 
except for the comparison with the moderate hearing 
loss group using HAs (t = 0.29, p = 0.991). A significant 
difference in the OSWw score (p < 0.001). CI group 
performed significantly better than the HA-using groups 
(t = 5.74, p < 0.0001, t = 11.00, p < 0.001 respectively), 
except for the comparison with the moderate hearing 
loss group using HAs (t = 1.04, p = 0.729)

ABBREVIATIONS. CI = cochlear implantation; OSW = open-set monosyllabic word recognition, CNC = consonant-nucleus-consonant; OSWw = 
scores for correct words; OSWph = scores for correct phonemes; OSS = scores for correct keywords; BKB = Bamford-Kowal-Bench; CVC: conso-
nant-vowel- consonant; PBK = phonetically balanced kindergarten; CAPI-R = Categories of Auditory Performance Index-Revised

TABLE 2  Speech perception outcome measures: OSW, OSWw, OSWph, CVC, BPK and CAPI-R scores, classified 
according to age at cochlear implantation



able evidence of better language development 
when implanted earlier.3 The best available evi-
dence for benefits on speech- and language devel-

opment indicates that younger children showed the 
highest scores on language acquisition and speech 
production tests.3 This was in accordance with an-
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If we turn to language understanding, children im-
planted at 5-11 months had a higher development 
rate than children implanted at 12-29 months, ac-
cording to the Reynell scale scores which measure 
receptive language development. At 4 years, group 
2 had a delay of 9 months compared to Group 1 
(P < .0001).9 Group 1 did not show a significant 
difference compared with the norm data. Group 
2 showed a significant delay with a mean of 9.6 
months (p = 0.026) (TABLE 3). However, they 
caught up with a faster language development than 
the norm data.9 (TABLE 3). 

Speech production outcomes
The results suggested significantly different scores 
in speech production before CI and 1 year after.15 
Results of Diagnostic Evaluation of Articulation 
and Phonology (DEAP) score indicated more ac-
curate vowels (p < 0.008), consonants (p < 0.015), 
phonemes (p < 0.01), clusters (p < 0.05) and higher 
word intelligibility (p < 0.02) for implantation be-
fore 12 months compared with implantation above 
13 months.7 Children before 12 months acquired 
higher Speech Intelligibility Rating (SIR)-scores 

than the other groups and Group 2 acquired SIR-
scores higher than Group 3.8 A significant associa-
tion has been reported between age at implant and 
LittlEARS Auditory Questionnaire (LEAQ) scores 
and between age and developmental delay.15 

Surgical risks and safety
Surgical risks in 17 children implanted between 
6 to 12 months were examined.12 Complications, 
such as pulmonary complications or facial nerve 
injuries, or instances of growth-related electrode 
problems occurred.12 There were no significant 
differences in the incidence of adverse events 
during surgery in infants compared to toddlers.2 In 
all studies, the rate of complications was low and 
no severe complications occurred. Anesthetic and 
surgical adverse events were not affected by age at 
implantation.

DISCUSSION
Overall results of the studies showed that the 
earlier the implantation, the less language delay  
occurred. These findings were consistent with the 
knowledge from a study1, that showed consider-

AUTHOR 
(YEAR)

STUDY POPULATION(S) 
(CONTROLS AND 
PATIENTS/EXPERIMENTAL 
CONDITIONS)

OUTCOME 
MEASURES

STUDY 
DESIGN

CONCLUSION 

Bruijnzeel 
et al.
2020

43 children 
19 CIs at 0-12 months
27 CIs at 12-24 months

Surgical complication 
outcomes

Retrospective 
Pediatric Cohort

Both surgical and anesthetic adverse 
events occurred independently of the 
age at implantation. Therefore, the opti-
mal pediatric cochlear implantation age 
could be directed toward infants.

Ching et al. 
2017

470 children with hearing loss Speech perception
Language abilities

Prospective 
Pediatric Cohort

Early cochlear implantation is key to 
achieving better speech and language at 
5 years of age. Better language perfor-
mance is associated with better speech 
perception.

Dettman 
et al. 
2021

Children with congenital bilateral 
severe to profound hearing loss
• Speech perception: 319
• Receptive language: 362

Speech perception; 
receptive language

Retrospective 
Pediatric Cohort

The data from this study supported the 
provision of CIs before 9 months of age 
for optimum language to develop.

Dettman 
et al. 
2016

403 children with congenital bilat-
eral severe to profound hearing loss 

Speech perception; 
receptive language; 
speech production

Prospective 
Pediatric Cohort

Results support provision of cochlear 
implants younger than 24 months to op-
timize speech perception and before 12 
months for speech production accuracy 
and language acquisition.

Guo et al.
2020

544 children with prelingually 
bilateral profound sensorineural 
hearing loss

Speech production Pediatric Cohort Prelingually deafened children with 
CIs showed a long-term development 
of their speech intelligibility. Earlier 
implantation benefits children with CIs 
to a greater extent.

Karltorp 
et al. 
2019

103 children with severe to 
profound hearing loss

Receptive language Pediatric Cohort Implantation before 12 months was cru-
cial for spoken language development 
at 6 years of age. Infants implanted 
before 9 months old had a more 
age-typical language profile.

Leigh et al.
2016

Speech perception: 
78 children using CI’s
62 children using traditional 
amplification with mild to profound 
sensorineural hearing loss 
Language: 32 children 

Speech perception
Receptive language

Retrospective 
Pediatric Cohort

The latest observations of language 
progress for children with CIs suggest 
that cochlear implantation should 
proceed as early as possible once 
audiological information is verified and 
consistent.

Li et al.
2020

500 children with severe to pro-
found hearing loss

Language development Retrospective 
Pediatric 
Cross-sectional 
Study

Early auditory deprivation might firstly 
impact hearing-related effects such as 
language. The later the intervention, 
the more obvious the developmental 
delay of deaf children, indicating the 
importance of early intervention.

Miyamoto 
et al. 
2018

17 children with congenital 
profound hearing loss

Receptive language Prospective 
Pediatric Cohort

Implantation before 12 months of age 
is safe and gives early access to sound 
through a cochlear implant. It maximiz-
es listening and language acquisition 
skills

Yang et al. 
2020

89 children with severe to profound 
hearing loss

Language development; 
speech production

Retrospective 
Pediatric Cohort

The performance of CI are appropriate 
in patients with congenital sensorineu-
ral hearing loss younger than 1 year of 
age. All surgical procedures must be 
performed carefully. 

ABBREVIATIONS. CI = cochlear implantation

TABLE 3  Language outcome measures: PLS, PPVT, CELF scores, RDLS, CLIP scores, and Gesell scores, classified 
according to age at cochlear implantation

AUTHOR 
(YEAR)

NUMBER AND AGE AT CI TEST / SCORE SCORES 

Dettman et al. 
2016

CI before 6 years of age:
Group 1: 151 children <12 months
Group 2: 61 children 13-18 months
Group 3: 66 children 19-24 months
Group 4: 82 children 25-42 months
Group 5: 43 children 43-72 months

DEAP Results indicated more accurate vowels (t = 2.72, p 
< 0.008), consonants (t = 2.51, df = 58, p < 0.015), 
phonemes (t = 2.66, df = 64, p < 0.01), clusters (t 
= 1.96, df = 49, p < 0.05) and higher word intel-
ligibility (t = 2.36, df = 50, p < 0.02) for Group 1 
compared with other groups

Guo et al.
2020

CI at 6-36 months:   
Group 1: 109 children <12 months
Group 2: 284 children 13-24 months
Group 3: 151 children 25-36 months

SIR
1 = consequent sentences 
cannot be distinguished; 
2 = consequent sentences 
cannot be understood, 
but a single word can be 
distinguished; 
3 = consequent sentences 
can be distinguished, but 
the listener depends on lip 
reading; 
4 = consequent sentences 
can be distinguished clearly 
by someone; 
5 = consequent sentences 
can be distinguished by 
anyone

No significant difference between Groups 1 and 2 
except for 12 months post-implantation (P ≤ 0.05). 
A significant difference between Groups 2 and 3 
at 1, 3, and 12 months post-implantation surgery 
and between Groups 1 and 3 at 3 and 12 months 
post-surgery (P ≤ 0.05). Group 1 acquired higher 
scores than the other two groups and Group 2 ac-
quired higher scores than Group 3 at the same age.

Yang et al. 
2020

89 children CI at <12 months LEAQ LEAQ score of a group with the mean age of 22.27: 
24. 1 year after CI: 30. These results suggested 
significantly different scores before CI and 1 year 
after CI (p < 0.05)

ABBREVIATIONS. DEAP = Diagnostic Evaluation of Articulation and Phonology; SIR = Speech Intelligibility Rating; LEAQ = LittlEARS® 
auditory questionnaire

TABLE 4  Speech production outcome measures: DEAP, SIR, (IT-)MAIS and LEAQ, classified according to age at 
cochlear implantation
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APPENDIX
Literature search PubMed
MeSH Terms: 
"cochlear implant*"[MeSH Terms]
"Language Development"[MeSH Terms]
"Speech"[MeSH Terms] 

"cochlear implant*"[MeSH Terms] OR "cochlear implant*"[Ti-
tle/Abstract] 
18.209 articles

"Language Development"[MeSH Terms] OR "Speech"[MeSH 
Terms] OR "Language Development"[Title/Abstract] 
53.597 articles

("cochlear implant*"[MeSH Terms] OR "cochlear implant*"[Ti-
tle/Abstract]) AND ("Language Development"[MeSH 
Terms] OR "Speech"[MeSH Terms] OR "Language Develop-
ment"[Title/Abstract]) AND "2017/01/11 00:00":"3000/01/01 
05:00"[Date - Publication]
685 articles
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other study19, which suggests a critical period in 
the fi rst year of life when the brain forms neural 
networks. Our hypothesis that speech- and lan-
guage outcomes of implanting before 12 months 
are superior to implantation above 12 months, be-
cause of the plasticity of the brain, was supported. 
It can be stated that implantation before 9 months 
had a more age-typical language profi le.9 Results 
show that early implantation optimizes speech pro-
duction. Studies 2, 9, 12, 15 showed there was no 
association between complications at a younger 
age, such as pulmonary complications or facial 
nerve injuries. 

There was a strong consensus between the articles. 
However, there are important differences. A study7 
showed that CI before 24 months demonstrat-
ed superior outcomes, but between the youngest 
groups (between 12-18  months) the study found 
no differences. This is similar to another study6 
which found no differences in CAPI-R between 
the youngest groups as well. A reason could be 
that this study has a too short follow-up period. 
Maybe they improved their speech perception 
after 5 years.6 This review has limitations. There 
was much heterogeneity in the outcome measures 
because different tests were used. It was diffi cult 
to compare the fi ndings. Most were pediatric co-
horts. Therefore, selection bias is another potential 
concern. Potential confounders could be genetics 
and syndromes. Only studies without specifi c syn-
dromes were included. 

Awareness of the importance of early implanta-
tion on speech- and language development is re-
quired because then infants can catch up with the 
language levels of their hearing peers.17 More re-
search is needed regarding implantation in even 
earlier stages of life, for example under 6 months. 

In conclusion, it has been shown that early im-
plantation is important for developing speech- and 
language. The results support the idea that early 
implantation prevents developmental delay and 
early implanted children achieve higher standard 
scores on language outcome measures. The study 
found that implantation before 9 months is safe. 
There is a defi nite need for more knowledge about 
the importance and safety of this intervention to 
make early CI more widespread and to yield stron-

ger evidence. 
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EXPLANATION
This case describes a patient with tophaceous gout 
of the distal interphalangeal joint of dig. II. Gout 
is a chronic disease caused by monosodium urate 
(MSU) crystal depositions in joints. These crys-
tals can cause painful infl ammatory arthritis.1 An 
elevated serum urate level (hyperuricemia) is the 
major risk factor for the development of gout.2 The 
serum urate level is determined by the endogenic 
production of urate acid, exogenic supply in food, 
and renal and intestinal excretion of urate acid.2 
There are multiple risk factors for gout, which in-
clude genetic factors like sex, old age, hypertension, 
diabetes mellitus, hyperlipidemia, and diuretic 
use.2 Loop diuretics such as furosemide inhibit the 
Na/K/2Cl co-transporter in the kidneys. This pro-
duces a diuretic effect, which causes a reduction 
in extracellular fl uid. Furthermore, furosemide 
decreases urinary uric acid excretion, which, along 
with the reduction in extracellular fl uid, can result 
in hyperuricemia.3 The chance of developing gout 
is even higher when urinary excretion is impaired 
due to the presence of chronic kidney disease, as 
was the case in this patient. 
 During acute gout, multiple medications 
can be used. These are corticosteroids, colchi-
cine, or non-steroidal anti-infl ammatory drugs 
(NSAIDs).2 In case of more than 2 episodes with 
gout in a year, tophaceous gout, or urolithiasis 
in the medical history, there is also an indication 
for urate-lowering therapy.2 This can be achieved 

with allopurinol, febuxostat, or benzbromarone. It 
should be noted that these drugs are used to pre-
vent a possible future episode of gout. It is not 
used in the acute phase.2 Despite the use of optimal 
medical treatment, some patients may not respond 
and have tophaceous gout with an indication for 
surgery. Indications for surgery are: functional, 
which includes excision to allow the wearing of 
clothing, restoration of motion, and joint stability; 
symptomatic, which includes reduction of pain, 
decompression of nerves, control of infection, dis-
charging sinus, and skin ulceration; and cosmetic 
restoration.4,5
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Answer options Q1
A.  Osteosarcoma
B. Gout
C. Osteoarthritis
D. Rheumatoid arthritis

Answer options Q2
A.  Benzbromarone
B. Conservative treatment with 
  paracetamol
C. Allopurinol
D. Prednisone

Answer options Q3
A. Na/K-ATPase pump
B. Na/K/2Cl co-transporter
C. Na/2Cl co-transporter
D. Aquaporins

Correct answers: 1B, 2D, 3B
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COLLISION TRIAL
Colorectal cancer (CRC) is the third most common 
form of cancer worldwide.2 Up to 50% of patients 
develop colorectal liver metastases (CRLM), a le-
thal condition in the vast majority of cases.3,4 The 
only chance for cure entails a radical intent treat-
ment of the CRLM, including surgical resection 
and/or thermal ablation (i.e., radiofrequency ab-
lation (RFA), and microwave ablation (MWA)).5 
Although the 5-year overall survival (OS) nowa-
days reaches 50–60%6,7 only 20% of patients with 
CRLM are eligible for curative intent treatment. 
In the past few decades, surgical resection has 
been considered the gold standard in upfront re-
sectable CRLM, while thermal ablation emerged 
for small (≤ 3 cm) unresectable CRLM.1,4,8 When 
compared to surgical resection, thermal ablation 
is currently associated with a lower complication 
rate, reduced hospital stay, and lower costs but also 
with inferior survival according to recent studies.4 
Given the high risk of selection bias when compar-
ing surgical resection for resectable tumors with 
thermal ablation for unresectable disease, survival 
outcomes of the two techniques are currently con-
sidered to be in equipoise and the results of the 
prospective COLLISION trial (NCT03088150) 
are eagerly awaited.1 In this multidisciplinary trial, 
patients are randomized to undergo either surgical 
resection or thermal ablation of the appointed 
target lesion(s) (≤3 cm). The primary objective is 
to prove the non-inferiority of thermal ablation 
compared to surgical resection in patients with at 
least one resectable and ablatable CRLM (≤3 cm) 
and no extrahepatic disease.
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INTRODUCTION
My name is Madelon Dijkstra, I am a medical 
student at the Vrije Universiteit Amsterdam and 
a PhD candidate (MD/PhD program) at the de-
partment of Interventional Radiology, Amsterdam 
UMC (location VUmc). Before my current posi-
tion, I obtained a bachelor's degree in Medicine 
at the Vrije Universiteit Amsterdam. During my 
bachelor, I completed an academic research intern-
ship at the department of Interventional Radiology. 
Here, I developed a great interest in the role of in-
terventional radiology in oncological care. Inter-
ventional oncology comprises minimally invasive 
local cancer treatments performed using image 
guidance. For example, thermal ablation;  an image-
guided tumor ablation technique that utilizes 
heat induced by radiofrequency or microwaves 
via placed needles to destroy tumor tissue. After 
my academic internship, I started writing my 
bachelor's thesis with great enthusiasm at the 
same department and I continued my research as a 
student researcher. Followed by my master's thesis, 
where I was pleased to be offered a PhD position 
to continue my research, under the supervision of 
my promotor prof. dr. Martijn Meijerink, interven-
tional radiologist, and co-promoter dr. Petrousjka 
van den Tol, oncological surgeon. My master's 

thesis and current PhD research focusses on out-
comes following local treatment of colorectal liver 
metastases and the role of interventional oncology 
in this fi eld. As a result of my research project 
during my master's thesis, I was proud to be 
awarded the Nijbakker-Morra Thesis prize. This is 
a national student prize for fundamental or clinical 
research in the fi eld of oncology, awarded in sup-
port of young researchers and their future scientifi c 
careers. In this article, I would like to tell you more 
about one of the current projects, the COLLISION 
trial, a multicenter randomized controlled trial on 
the treatment of colorectal liver metastases.1
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Bacteria are the main cause of surgical wound 
infections and surgical site infections (SSIs) are 
important complications of surgical interventions. 
The aim of airflow ventilation in operating rooms 
is to reduce the number of microorganisms in the 
air. This is because a potential route for contami-
nation is bacteria traveling in the air on particles 
and skin flakes. The new guideline provides rec-
ommendations for a more effective airflow venti-
lation system. It replaces the 2014 guideline made 
by Werkgroep Infectie Preventie (WIP) and is used 
in the Netherlands. This guideline was composed 
by a multidisciplinary group with various special-
ists and discussed with the patient federation and 
the Inspectie Gezondheidszorg en Jeugd.  

The main changes are the type of rooms the guide-
line is applicable to and the fact that it does not  
recommend which airflow ventilation system 
should be used, but only the minimum require-
ments. These requirements concern the number of 
air changes per hour, the air quality (ISO clean-
room classifications), the recovery time, the type 
of air filtering, the temperature, the relative humid-
ity, and the flow direction and pressure hierarchy. 
Because there is no evidence for the effect of these 
criteria on SSIs, no systematic analysis was done 
on this matter. Relevant literature was consulted 
and the recommendations are based on secondary 
endpoints and expert opinions. 

The new guideline requires certain standards for 
surgical rooms. Apart from the surgical rooms, the 
recommendations are also regarding the preparation 
room and treatment rooms. The set requirements 
are the minimum requirements. This is because 

there is no evidence that stricter requirements lead 
to fewer SSIs. However, the quality of evidence 
is (very) low, because it mostly consists of obser-
vational studies, there is a large statistical hetero- 
geneity and the results might not be applicable  
to the situation in the Netherlands.1 

Of the two most used airflow ventilation systems, 
laminar airflow, and conventional turbulent venti-
lation, of which the latter is cheaper to build and 
maintain and requires a lot less energy to operate. 
In the previous guideline, only laminar airflow 
was allowed in level-1 operating rooms. This new 
guideline is therefore an excellent opportunity for 
hospitals to revise their systems to save money and 
reduce environmental impact.

In conclusion, the guidelines are based on expert 
opinion and low-quality evidence. Since the level 
of evidence is very low, qualitative better studies 
on the matter are urgently needed. However, the 
guideline’s advice is in line with other international  
guidelines.2-4
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In my first year in medical school I did an intern-
ship at the obstetrics and gynecology department 
for one month. Already in the first week I was  
given the opportunity to witness a birth for the 
first time in my life. When I entered the room, the  
delivery had already commenced as the contrac-
tions intensified together with the pain of the 
mother. I proceeded hesitantly to the back of the 
room while the partner was trying to comfort and 
support her together with the nurse and the obste-
trician. 

The delivery was painful and all I could do was 
stand there in the room while witnessing the won-
der of childbirth. After several hours and compli-
cations, a beautiful and healthy baby was born and 
eventually the mother was feeling well. The tears 
of pain had turned into tears of joy and the mo-
ment the mother held her newborn daughter for the 
first time, she and the father said: ‘’Welcome to the 
world baby girl.’’ It truly was a pure and emotional 
moment and I remember being amazed and feeling 
grateful to be a part of this special moment. I could 
not help but to feel tears of joy welling up in my 
own eyes.

As medical students (and future doctors) we learn 
how diseases are caused and how to best treat 
them. We learn how to communicate with pa-
tients and their family and how to deal with our 
own emotions. We learn how to perform our duty 
as a doctor: help patients. After the delivery, the 
parents thanked me for my help and my assistance 
during the delivery and I immediately thanked 
them back, because witnessing this delivery taught 
me a very valuable lesson: as students and doctors 
we help patients, but we also learn a lot from them. 
We learn more about the diseases and how to act in 
certain situations and in my opinion, we (especial-
ly as students) should be grateful for being given 
this opportunity. I am grateful for every patient I 
helped and every patient I will treat in the future 
for giving me the opportunity to learn from their 
cases.
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