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Editorial

Dear readers,

The word Jubilee comes from the Hebrew word
€221 (yobel) in the Old Testament, meaning
“ram’s horn”. The 221" is a holy year, and takes
place following seven cycles of sabbatical years. It
begins with blowing the ram’s horn, signaling the
Land of Israel to give back to God by liberating the
captives, forgiving debt, and returning properties
to the owner. This symbolizes the liberty, freedom,
and justice from God. Today, the word is more
commonly used to celebrate an anniversary. With
this Jubilee Edition of AMSj, we proudly celebrate
the 10th anniversary of our journal!

This issue is filled with exciting and diverse ar-
ticles. In our Changing Perspectives section, dis-
cover the potential of phage therapy as a targeted
alternative to antibiotics, and explore how virtual
and augmented reality can transform stroke reha-
bilitation. Then flip to pages 13 and 14 to test your
knowledge with clinical images cases on knee
trauma and cardiology, respectively.

Roos Frolke wrote an insightful article on the
difference between diagnostic and prognostic re-
search on page 9. Of course, we continue to chal-
lenge you with our radiology quiz on page 7. Don’t
forget to check out the latest updates in the med-
ical research world, varying from the role of sex
hormones in female atherosclerosis to fluorescence
visualization-guided surgery in oral malignancies.

We also feature practical and surgical insights:
learn the anatomy of Poupart’s ligament and the

difference between direct and indirect hernias in
a must-read piece by Van Schie and Van Emden,
as hernia repair is done in 25.000 patients in the
Netherlands each year. Are robot-assisted mini-
mally invasive procedures better than a maximally
invasive sternotomy in the field of cardiac surgery?
Bhoera et al. presented their experience of robotic
mitral valve results in the first 100 patients. Read
more on page 15. Curious what to prescribe for
persistent hiccups with nausea? Find out in the
Case Report by O’Herne et al.

AMS;j will celebrate the anniversary on the 4th of
July, at the Nicolaes Tulp Symposium in Agnieten-
kapel. Don’t forget: submit your research before
September 14th for a chance to win a €1000 prize!

Finally, we warmly welcome all new students
starting their medical journey this year. As edi-
tor-in-chiefs, we wish you an inspiring start to the
academic year. Reach out to us anytime for advice
on medical research or our journal (chief-editor.
amc@ams;j.nl). If you are eager to explore a spe-
cialty early, do not hesitate to join our team! Refer
to our website for vacancies!

With gratitude to all authors for their contribu-
tions, without whom this special edition would not
have been possible.

Best regards,

Bobby Lam and Tina Vekua
Student Editor-in-Chief
Amsterdam UM

location AMC and VUmc
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SURGERY

NEWS

WHAT

S NEW

Fluorescence visualization-guided surgery in the removal of oral

squamous cell carcinoma.
Mert ULuc!

| Faculty of Medicine, Amsterdam University Medical Centers, Location VUmc and Academic Center for

Dentistry Amsterdam (ACTA), Vrije Universiteit Amsterdam, Amsterdam, The Netherlands.

Traditionally a margin of 10-15 mm is accepted in
the surgical resection of a cancerous lesion. The
aim of implementing this margin is to be more con-
fident in the removal of cancerous/dysplastic cells,
which can even be located at a distance from the
clinically visible cancerous border. Implementing
a fluorescence visualization-guided surgery (FVS)
approach enables visualization of a larger area of
both cancerous as well as (premalign) dysplastic
tissue. Surrounding the clinical tumor will be a
darker area, called fluorescence visualization loss
(FVL), due to increased angiogenesis, reduction of
coenzymes and destruction of collagen cross-links.
FVS would in turn result in a more precise resec-
tion and thus a lower recurrence rate.

A recent retrospective cohort study!
aimed to compare the local control (LC) between
FVS and conventional surgery for patients with

stage I and II in mandibular squamous cell carci-
noma (MSCC). Medical records dated from 2000-
2021 were analysed in which patients with com-
plete medical records and aged at least 18 years
of age were included. The outcome variable was
5-year LC defined as no recurrence within 20 mm
of the resection site. There were 36 and 20 patients
in, the conventional and FVS group respectively.

Five-year LC with FVS shows to be sig-
nificantly higher than conventional surgery (p =
0,04; 94,4% vs 77,2%). There were no differences
in characteristics and quality of life. These findings
suggest an added benefit of FVS in early staged
MSCC.

1.  Morikawa, T., Shibahara, T., & Takano, M. (2024). Flu-
orescence Visualization-guided surgery improves Local
control for Mandibular Squamous Cell Carcinoma. Jour-
nal of Oral and Maxillofacial Surgery.

FIGURE 7 Conceptual Diagram. A Conceptual Diagram is Shown. Clinical Margin is then Set at 10 mm From the
Clinical Tumor Area (Black dotted line). FV Margin is then Set at 5 mm from FVL (Green line). Surgical Margin is
set as the Maximum Area Delineated Using these Clinical and FV Margins (Red line). FVL, Fluorescence Visualiza-

tion Loss'
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NEWS

Orforglipron: Oral GLP-1
Agonist in Type 2 Diabetes
Treatment

ANA L. EMANUEL!

| Fellow, Department of Endocrinology,

Amsterdam UMC

The ACHIEVE-1 Phase 3 trial assessed the ef-
ficacy and safety of orforglipron—a once-dai-
ly, oral non-peptide GLP-1 receptor agonist—in
adults with early-stage type 2 diabetes managed
by lifestyle alone. In this 40-week, randomized,
double-blind, placebo-controlled study, 559 par-
ticipants were randomized to receive orforglipron
(3 mg, 12 mg, or 36 mg) or placebo. The primary
endpoint was the change in HbAlc from baseline
to week 40.

Results showed significant, dose-depen-
dent HbAlc reductions in all orforglipron groups
compared to placebo (3mg = —1.24% , 6mg =
-1,47%, 12mg = -1.48% vs placebo —0.41%; p
<0.001 for all comparisons). The mean HbAlc at

Sex hormones show opposite
effects in atherosclerosis protec-
tion between early and late post-

menopausal women

Siss1t CHEN! AND LIEVE MEES VAN ZI1JVERDEN?

1 Faculty of Medicine, Amsterdam UMC, Location
AMC, Amsterdam

Women generally have a lower cardiovascular risk
due to the presumed protective effects of female
sex hormones. During menopause estradiol pro-
duction ceases, leading to reduced cardiovascular
protection while inducing climacteric symptoms
like hot flashes and fatigue. Hormonal therapy
(HT) with estradiol is commonly prescribed to
manage these symptoms, and is thought to poten-
tially reduce cardiovascular risk. However, past
studies report conflicting results, and it remains
unclear whether timing of HT influences its car-
diovascular effects.

Chen et al. conducted a double-blind
randomized controlled trial in the United States
of America, where 535 women received oral
17-beta-estradiol or placebo for 3 years: 227
(42.4%) were early (<6 years since menopause)
and 308 (57,6%) late postmenopausal (=10 years

week 40 in the active treatment groups was 6,5%
to 6,7% and glycemic targets (HbAlc < 7%) were
reached in 68% of the participants. Weight reduc-
tion was substantial, with up to 7.9% loss in the
36 mg group versus 1.6% with placebo. Secondary
measures such as fasting glucose, lipids, and sys-
tolic blood pressure also improved. Gastrointesti-
nal side effects (nausea, diarrhea, dyspepsia) were
common, primarily during dose escalation; discon-
tinuation rates due to adverse events were modest.
No severe hypoglycemia or liver toxicity emerged.

These findings indicate that orforglipron
could provide a convenient and effective oral al-
ternative to injectable GLP-1 therapies, resulting
in clinically meaningful improvements in HbAlc
and weight loss without food restrictions. Further
trials are ongoing to explore long-term outcomes
and comparative efficacy.

1. Rosenstock J, Hsia S, Nevarez Ruiz L, et al. Orforglipron,
an oral small-molecule GLP-1 receptor agonist in early
type 2 diabetes. N Engl J Med. 2025;392(25):1234-1245.

<

since menopause). The median follow-up was 3.0
years, and serum Sex Hormone-Binding Globulin
(SHBGQG), estrone and estradiol were quantified at
baseline, 12 and 36 months using radio-immuno-
assays. Carotid Intima-Media Thickness (CIMT)
was measured every 6 months by ultrasound. Here,
SHBG-levels correlated inversely with CIMT
progression in early menopausal women (each 1
SD increase in SHBG was associated with -1.80
(95%CI -3.36;-0.25) pm CIMT/year, p=0.024),
but positively in the late postmenopausal group
(1.25 (95%CI 0.07;2.43) um CIMT/year per 1
SD increase SHBG, p=0.037), adjusted for age.
Similarly, estrone and estradiol levels positively
correlated with CIMT progression in late post-
menopausal women, while early postmenopausal
women showed an inverse (but statistically insig-
nificant) association.! (1)

These findings highlight that the timing
of menopause influences how sex hormones affect
cardiovascular risk. This suggests that clinicians
should consider the menopausal stage when pre-
scribing hormonal therapy.

1. Chen 1J., Stanczyk F.Z., Sriprasert I. et al. 2025. Sex
steroid hormones and subclinical atherosclerosis progres-
sion in postmenopausal women. European Journal of En-
docrinology. 192(3):248-56. 4
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DERMATOLOGY

NEWS

News: Regrowth in Alopecia

CEREN Burut! AND ASTRID VAN HUIZEN?

1 Medical student, Faculty of Medicine, Amsterdam UMC, Location VUmc
2 Resident, Department of Dermatology, Amsterdam UMC, Location AMC

Alopecia areata is an autoimmune disorder that
causes patchy, non-scarring hair loss. It affects
approximately 2% of the Dutch population, often
manifesting before the age of 30.! While sponta-
neous remission can occur and treatments such as
Kenacort injections, ciclosporine, and methotrex-
ate are currently used, treatment responses can
vary. Some patients experience persistent symp-
toms, which may lead to significant psychosocial
impact, particularly in young adults.

A recent study published in the Journal of
the European Academy of Dermatology and Vene-
reology (2025)* compared two oral Janus kinase
(JAK) inhibitors, ritlecitinib 50 mg and baric-
itinib 4 mg, in patients with moderate-to-severe
alopecia areata. Both treatments showed strong
efficacy, with significant hair regrowth measured
by the Severity of Alopecia Tool (SALT) score,
which quantifies hair loss by assessing the percent-
age of scalp area affected. Ritlecitinib appeared to
produce faster clinical responses, as evidenced by
a more rapid reduction in SALT scores over the
treatment period, while baricitinib is already ap-
proved and reimbursed in the Netherlands.

JAK inhibitors work by blocking key inflamma-
tory pathways involved in autoimmune processes.
Originally developed for rheumatologic diseases,
these agents are now entering dermatology with
increasing success.

This study marks a meaningful advance-
ment in the management of alopecia areata, offer-
ing patients new, effective systemic treatments af-
ter decades of limited options. It also underscores a
broader shift in dermatology toward personalized,
immune-targeted therapies.

For medical students, it highlights how
understanding immunological mechanisms can
translate into real clinical impact, even in condi-
tions considered treatment-resistant.

1. Dikrama, P., & Smit, C. (2025). Richtlijn Alopecia areata
2024 (samenvatting). Nederlands Tijdschrift Voor Der-
matologie en Venereologie, 35(1).

2. Saceda-Corralo, D., & Vaii6-Galvan, S. (2025). Strong
efficacy of ritlecitinib 50 mg and baricitinib 4 mg in al-
opecia areata, but further research needed to establish
superiority. Journal Of The European Academy Of Der-
matology And Venereology, 39(6), 1072—-1073.

<

Inspire other students! Have you done
an ineresting research internship and
do you want to show your results?

Publish you original article, system-
atic review or case report in AMS;.
See guidelines for submitting an
article on www.amsj.nl
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Liberal fluid intake versus
fluid restriction in chronic

heart failure patients

N.I. GELDOF! AND P.A.A. VAN DIEMEN?

1 MSc Medical student, Faculty of Medicine,
Amsterdam UMC, location AMC

2 MD, Resident, Department of Cardiology,
Amsterdam UMC, location VUmc

Heart failure (HF) patients are often advised to re-
strict fluid intake to prevent congestion. However,
evidence supporting this recommendation remains
limited and inconsistent. Therefore, the recently
published Fluid REStriction in heart failure versus
liberal fluid UPtake (FRESH-UP) trial, conducted
in the Netherlands, examined the effects of liberal
versus restrictive fluid intake in HF patients. !
This randomized, open-label trial as-
signed 504 chronic stable HF patients (NYHA
[I-1IT) to liberal or restricted (1500 mL/day) flu-
id intake for three months to assess differences in
patient-reported health status. Stable heart failure
was defined as the absence of HF hospitalization
three months before randomization and no changes
in HF medication two weeks prior to randomiza-
tion. After three months, self-reported health sta-
tus did not differ significantly between the groups.

PAC-MANN: A Rapid,
High-Throughput Magnetic
Nanosensor for Early

Pancreatic Cancer Detection
P.D. LEENART!

1 Faculty of Medicine, Amsterdam UMC,
location AMC, University of Amsterdam

Pancreatic ductal adenocarcinoma (PDAC) re-
mains one of the most lethal cancers, largely due to
its typically late-stage diagnosis. A recent study in-
troduced a novel, noninvasive liquid biopsy assay
that capitalizes on the increased serum protease
activity in PDAC patients.! Researchers screened
a variety of protease-cleavable peptide probes and
identified a matrix metalloproteinase-sensitive
(MMP) probe that could differentiate PDAC from
both healthy controls and noncancerous pancreat-
ic conditions with 79 + 6% accuracy.' This probe
was subsequently integrated into a rapid magnet-
ic nanosensor assay, termed PAC-MANN, which
produces a straightforward fluorescent readout
upon protease cleavage.

NEWS

However, thirst distress was significantly lower
in the liberal group. Importantly, liberal fluid in-
take did not come at a cost regarding safety (no
difference in mortality, hospitalizations, use of
oral or intravenous loop diuretics, or kidney in-
jury). Moreover, NT-proBNP levels, weight and
HF medication adjustments remained comparable
during six months of follow-up.

In conclusion, the FRESH-UP trial
demonstrated no significant health status benefit
from liberal fluid intake, but it did reduce thirst.
Importantly, this did not come at a cost for patient
safety. These findings question the ingrained ad-
vice to restrict fluid intake for HF patients. How-
ever, the trial had several limitations including the
use of the Thirst Distress Scale requiring further
validation, a short follow-up period, and limit-
ed generalizability due to a predominantly white,
male, European study population. Therefore, fu-
ture studies should evaluate fluid intake in more
diverse, unstable HF populations with longer fol-
low-up and validated thirst scales.

1. Herrmann JJ, Brunner-La Rocca H, Baltussen LEHIM,
et al. Liberal fluid intake versus fluid restriction in chron-
ic heart failure: a randomized clinical trial. Nat Med.
2025Jun;31(6):2062-2068 4

In a blinded retrospective study, the PAC-MANN
assay demonstrated an impressive 98% specifici-
ty and 73% sensitivity across all stages of PDAC.
Furthermore, when used in combination with the
clinical biomarker CA 19-9, the assay achieved
85% sensitivity for detecting stage | PDAC at 96%
specificity. Notably, a decrease in probe cleavage
signal following surgical tumor removal suggests
that the assay could also be a valuable tool for
monitoring treatment response over time.

The PAC-MANN assay offers a
high-throughput, rapid, and minimally invasive
approach that uses small volumes of blood. This
innovative technique not only holds promise for
enhancing early detection of PDAC but also for
improving post-treatment surveillance, potential-
ly leading to more timely interventions and better
overall patient outcomes.!

1. Montoya Mira JL, Quentel A, Patel RK, Keith D, Sousa
M, Minnier J, et al. Early detection of pancreatic cancer
by a high-throughput protease-activated nanosensor as-
say. Sci Transl Med. 2025 Feb;17:eadq3110.
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RADIOLOGY IMAGE ARTICLE

Diagnosing Midfoot Pain After Trauma Persistent hiccups

TuymMme O’HerNE, MD', Linpa DE Noows, MD! AND DITMAAR SCHAKENRAAD, MD!
1 Department of Emergency, Noordwest Ziekenhuisgroep

CHARLOTTE H. ROELOFsZ?, MATTHIS J. VAN EE' AND PROF. DR. MARIO MAAS?
1 Faculty of Medicine, Amsterdam UMC, location AMC

2 Department of Radiology and Nuclear Medicine, Amsterdam UMC, location AMC

FIGURE 1 X-footleft FIGURE 2 CT foot left MT2

FIGURE 3 Weight-bearing X-foot left-right comparison

A 30-year-old woman presents to the emergency department
one day after tripping over a doorstep. She reports hearing
a cracking sound at the time of trauma and is now unable to
bear weight on her left foot. On examination, there is swelling
and hematoma on the dorsum of the foot, axial tenderness of
the 3rd and 4th toes, and pressure pain over metatarsophalan-
geal (MTP) joints 1 to 4. An X-ray and CT-scan were made.

QUESTION 1
Describe the two fractures seen on the initial
imaging, depicted in Figures 1 and 2.

QUESTION 2
What additional imaging is recommended
given this clinical presentation?

QUESTION 3

What is the most likely diagnosis based
on the clinical presentation and the weight
bearing x-ray?

CASE

A 74-YEAR-OLD MAN is referred by his gen-
eral practitioner to the emergency department with
persistent hiccups. The hiccups have been present
for 10 days without interruption, occurring several
times per minute and also at night. They started
directly after a short episode of vomiting due to
gastroenteritis. The gastrointestinal symptoms had
already resolved at the time of presentation. Ac-
cording to the history, there are no additional com-
plaints or identifiable causes for the hiccups. His
medical history includes a single kidney with ure-
teric stent, renal insufficiency, and type 2 diabetes.
The patient uses acetylsalicylic acid, pantoprazole,
telmisartan, simvastatin, dapagliflozin, metformin,
and semaglutide, without any recent changes in
medication. Physical examination reveals no ab-
normalities apart from the frequent hiccups. Ad-
ditional blood tests show a mild post-infectious
profile. A chest X-ray shows a normal position of
the diaphragm and a normal heart and lung appear-
ance.

There is a wide range of pathophysio-

muscle relaxant effect, low side-effect profile, and
lack of interactions with the patient’s prescribed
medication. After the first administration of 7.5
mg baclofen, the patient experienced relief from
his symptoms. However, after 90 minutes, another
5 mg was administered due to recurrence of the
hiccups. Thereafter, the patient remained asymp-
tomatic, but due to general weakness and fatigue,
he was admitted for overnight observation and dis-
charged the following morning.

A. Chopard joint dislocation logical mechanisms for hiccups. The most com-
B. Lisfranc injury mon cause is gastric distension due to eating too
C. Navicular stress fracture quickly, spicy food, alcohol, carbonated drinks, or
D. Midfoot contusion aerophagia. In addition, many pathological or iat-
rogenic mechaglsms hgve peen dficrlbed, though REFERENCES
QUESTION 4 none seem applicable in this case.™ 1. Polito M. Pharmacologic interventions for intractable and

What are the potential consequences of
missing this diagnosis?

Delayed bone healing

Minimal functional impairment
Risk of nerve entrapment
Development of midfoot instability,

onw>

Answer on page 31 >

AMS; Vol. 38 | August 2025

A randomized controlled trial reports
significant efficacy of baclofen and metoclopra-
mide in treating hiccups. No studies have directly
compared baclofen and metoclopramide with each
other.! Baclofen performs better than placebo, and
prospective studies show that baclofen monother-
apy is effective for patients with idiopathic, onco-
genic, or neurogenic hiccups. Both drugs have the
advantage of being safe and easy to administer.!”

Given its applicability, baclofen was se-
lected as treatment for our patient due to its central

persistent hiccups: a systematic review. J Emerg Med.
2017;53(4):540-9.

2. Steger M, Schneemann M, Fox M. Systematic review: the
pathogenesis and pharmacological treatment of hiccups.
Aliment Pharmacol Ther. 2015 Nov;42(9):1037-50.

3. Rouse S. Intractable hiccups. Curr Neurol Neurosci Rep.
2018 Aug;18(8):51.

4. Wang T, Wang D. Metoclopramide for patients with in-
tractable hiccups: a multicentre, randomised, controlled
pilot study. Intern Med J. 2014 Dec;44(12a):1205-9.

5. Moretto EN, Wee B, Wiffen PJ, Murchison AG. Inter-
ventions for treating persistent and intractable hiccups in
adults. Cochrane Database Syst Rev.2013;(1):CD008768.

<
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SOLVING EPIDEMIOLOGY

Understanding the Differences Between
Diagnostic and Prognostic Research

R00S FROLKE' AND SHARON REMMELZWAAL?

1 BSc, Faculty of Medicine, Amsterdam UMC, location AMC
2 MD, Affiliatie VU, Visiting Fellow, General Practice, Research Associate,

Epidemiology and Data Science

INTRODUCTION

In medicine, we are constantly trying to predict
things. Does this patient have the disease we
suspect? What are their chances of developing
complications? How long might they live with
their current condition? These questions all re-
quire some form of prediction; but they are not
all the same. That’s where diagnostic and prog-
nostic research come in. While both involve clin-
ical prediction models, they serve very different
purposes. One helps determine what is going
on right now while the other looks to the future.

Understanding the difference between diag-
nostic and prognostic research is not simply
for academic textbooks, it is essential for

making solid clinical decisions.

In this review, we will explore differences between
diagnostic and prognostic research, why it mat-
ters, and how recent studies illustrate the contrast.

DIAGNOSIS VS PROGNOSIS:

THE ESSENTIALS

A diagnostic model estimates the probability that
a person currently has a condition. The patient
presents with symptoms, and we want to know: do
they have the disease or not? A preferred design
is a cross-sectional study, where both predictors
(like symptoms or test results) and the outcome
(the disease status) are measured at the same time.
Prognostic research, in contrast, estimates the like-
lihood of a future outcome, like disease, death,
complications, or recovery. It requires follow-up
and deals with censored data (e.g., when a patient
drops out of the study or has not (yet) experienced
the outcome) (1). These studies are preferably
longitudinal in design. Van Smeden et al. (2021)
illustrate this distinction well: diagnostic research

answers: “What is the probability of a disease be-
ing currently present, while prognostic research
explores: “What is the probability of developing a
disease over a specific time period”.!

EXAMPLES
To make things more concrete, let’s look at three
studies that exemplify these concepts.

A patient comes in with leg pain and
swelling. Do they have a Deep Vein Thrombosis
(DVT)? The Wells rule helps clinicians answer that
by assigning points to clinical features (e.g. recent
surgery, malignancy, previous Pulmonary Embo-
lism (PE) or DVT), categorizing patients into low,
moderate, or high probability of DVT or PE. In a
meta-analysis by Geersing et al. (2014) involving
over 10.000 patients, the rule was shown to be
highly effective, but only when used in combina-
tion with a negative D-dimer test. Patients with
an unlikely score on the Wells rule and negative
D-dimer were associated with an extremely low
probability of DVT (1.2%, 95% confidence inter-
val 0.7% to 1.8%).> However, the rule performed
less well in patients with cancer or prior DVT; a
reminder that diagnostic models need validation
adjusted for patient context.

Another example: testing for SARS-
CoV-2 using saliva instead of the traditional na-
sopharyngeal swab. A study by Samsunder et al.
(2024) found that saliva testing had moderate sen-
sitivity (70-81%) and specificity (76-79%).> This
is textbook diagnostic research comparing test per-
formance against a reference standard (nasopha-
ryngeal RT-PCR), measured in real-time during
infection.

Now consider a different question: how
long is a 78-year-old with multiple chronic con-
ditions and polypharmacy likely to live? That’s a
prognostic question. Gastens et al. (2025) devel-
oped a life expectancy estimator using data from

AMS; Vol. 38 | August 2025
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over 800 patients aged 70+. They included predic-
tors like age, weight loss, number of drugs, and
functional status variables. Their model predicted
3-year mortality and translated it into estimated
life expectancy.* This is valuable because deci-
sions such as whether to start a statin or screen for
cancer often depend on expected lifespan. These
type of calculators are advanced forms of risk
models commonly visualized using nomograms.

To illustrate how these scoring systems
work, whether for diagnosis or prognosis, consid-
er Figure 1, which shows a nomogram developed
to estimate a patient’s risk of severe COVID-19 at
hospital admission. While the goal here is prognos-
tic rather than diagnostic, the structure is the same:
predictors (such as age, neutrophil count, lympho-
cyte count, albumin, and LDH) are translated into
a points system. The points for each predictor are
summed, and the total is used to determine a risk
estimate.

WHY THE DISTINCTION MATTERS
Diagnostic and prognostic studies require similar
statistical approaches. Both prognostic and diag-
nostic models aim to assess discrimination: how
well the model distinguishes between outcomes
(e.g. C-statistic or Area Under the Curve (AUC))
and calibration, which measures how closely pre-
dicted probabilities match observed outcomes. A
difference is that diagnostic models place greater
emphasis on sensitivity, specificity, positive pre-
dictive value and negative predictive value. Both
diagnostic and prognostic models need proper val-
idation such as internal and ideally external valida-
tion, before being used in practice.

However statistical approaches might be
similar, diagnostic and prognostic models

serve different clinical goals:

diagnostic models guide immediate decisions:
“Should we treat now or test further?” Prognos-
tic models aid in planning: “Should we intensify
care? Start palliative care discussions? Monitor
closely?”.

CONCLUSION

Diagnostic and prognostic research both aim to
support clinical decision-making, but they do so in
fundamentally different ways. Therefore, the next
time you encounter a prediction model, consider
whether we are diagnosing the present or predict-
ing the future.

REFERENCES

1. Van Smeden M, Reitsma JB, Riley RD, Collins GS,
Moons KGM. Clinical prediction models: diagnosis ver-
sus prognosis. J Clin Epidemiol. 2021;132:142-145.

2. Geersing GJ, Zuithoff NPA, Kearon C, Anderson DR,
ten Cate-Hoek AJ, Elf JL, et al. Exclusion of deep vein
thrombosis using the Wells rule in clinically important
subgroups: individual patient data meta-analysis. BMJ.
2014;348:21340.

3. Samsunder N, Sivro A, Hassan-Moosa R, Lewis L, Kara
Z, Baxter C, et al. Evaluating diagnostic accuracy of an
RT-PCR test for the detection of SARS-CoV-2 in saliva.
Diagn Progn Res. BMC. 2024;8:9.

4.  Gastens V, Chiolero A, Feller M, Bauer DC, Rodondi N,
Del Giovane C. Development and internal validation of
a new life expectancy estimator for multimorbid older
adults. Diagn Progn Res. BMC. 2025;9:5.

5.  ChenlJ,HuQ,Zhong R, Li L, Kang Y, Chen L, et al. De-
velopment and validation of nomogram models for severe
and fatal COVID-19. Sci Rep. 2024 Nov 25;14(1):29146.

FIGURE 1 Nomogram model pre-
dicting severe COVID-19. The total
points projected on the bottom scales
indicate the probabilities of severe
COVID-19. Instructions for nomo-
gram use: (1) Locate the points value
corresponding to each variable for
each patient on the nomogram; (2)
Sum the points value corresponding to
all variables to obtain the total points
value: (3) Use the total points value to
query the linear predicted value and
the risk of outcome events (5).
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Gamifying Education with the

Compendium App

GHORZANG RAHIMI!
1 Faculty of Medicine, KU Leuven, Belgium

Gamification has gained increasing attention as a
method to enhance studying effectiveness over the
last decade. Research done on the implementation
of gamification to enhance studying outcomes has
reported mixed results across different education-
al levels and study fields. However, a significantly
positive correlation has been found between gam-
ification and student motivation, engagement, and
learning outcomes in students of secondary and
higher education. This correlation was especially
strong in “beta” fields, such as physics and biol-
ogy.! Many institutions — especially in the USA
— have already implemented gamification in their
obligatory curriculum or offer gamified courses
as additional training. While it is still too early to
confirm or reject their effectiveness with certain-
ty, the potential of these gamifications can not be
refuted.”

In order to promote gamification in med-
ical education, and as believers of the positive im-
pact gamification can have on study outcomes, we
at Compendium Geneeskunde have published an
app called the Compendium App. In our app, we
provide quizzes for more than thirty five different
fields in medicine in both Dutch and English. The
Compendium App is also regularly updated with
new features and improvements, and, most impor-
tantly, continuous new content. This has resulted
in 45 levels for each field, with each level contain-
ing five questions, altogether good for more than
eight thousand questions at the moment of writing
(and counting).

Students, medics, paramedics, and those
interested can go through the levels per medical
field, or choose one of our two special modes:
the shuffle, which selects five completely random
questions for a quick review; and the battle, which
is about gaining the most points on ten random-
ly selected questions in the least amount of time.
The top 3 of our monthly battle win an invitation

to our quarterly, where they can meet the team of
Compendium, and take home a more than rightful-
ly earned trophy.

To ensure the content is always up to
date, we rely on our “Compendium Geneeskunde
2.0 Vijfdelige Reeks” (a series of five books, en-
tailing 35 fields of medicine), which contains all
the essential and relevant information every doctor
should know after graduating medical school. Ad-
ditionally, the pockets “EHBO” (first aid), “Kleine
Verrichtingen” (minimally invasive interventions),
and “Radiologie” (radiology) are also used. The
contents of these books are reviewed every three to
five years, and are updated according to the most
recent reliable guidelines. This ensures the Com-
pendium App is nearly always up to date.

At Compendium we firmly believe in the
idea of “bringing healthcare together”. This means
that we cannot do it by ourselves, but will always
need the help of other professionals in the field.
For the app this means that we allow users to give
their feedback, and that we review their feedback
carefully, and implement it accordingly. We might
be quicker on our own, but it is only together that
we can go further.

Ending on that note, we cordially invite
you to our Compendium Community and hope you
will follow the thousands before you and install
the Compendium app. Scan the QR code to get
started, and let us battle and learn together! We’ll
be waiting for you at our quarterly.
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A disease in disguise
Twist, Pop, and a
Radiographic Surprise

WIETSKE VAN DER WIELEN', IL1A VAN LINGEN? AND L. DE Noois?

1 Faculty of Medicine, Amsterdam UMC, Location AMC, The Netherlands
2 Department of Intensive Care Medicine, Noordwest Ziekenhuisgroep,
Alkmaar, The Netherlands

3 Department of Emergency Medicine, Noordwest Ziekenhuisgroep, Alk-
maar, The Netherlands

JENs P. TE VELDE, BSc AND MEES K. HESMERG, MD
1 MD/PhD Candidate, Department of Orthopedic
Survgery and Sports Medicine, Amsterdam UMC.

2 PhD candidate, Department of Orthopedic Sur-

A 61-YEAR-OLD WOMAN, with no prior medical history, pres- gery and Sports Medicine, Amsterdam UMC
ents to the emergency department with a sudden-onset chest pain.
The pain does not radiate to the jaw or neck, but both arms feel heavy.
Vital signs are stable, except for an elevated blood pressure of 160/96
mmHg, and physical examination reveals no cardiac or pulmonary
abnormalities. Lab testing shows a troponin-I of 415 ng/mL (ref.
0-20). A cardiac ultrasound demonstrates a normal left and right ven-
tricular function, with no atrial abnormalities.

The following ECG was obtained:

A24-YEAR-OLD HEALTHY FEMALE
soccer player presents to the Emergency
Unit. Today at the soccer field, she felt a
sharp pain in her right knee while changing
directions. The knee is now swollen, hurts
and she is unable to bear weight. Anteri-

or drawer test is posivtive and an anterior Q
cruciate ligament (ACL) tear is suspected. %)
Palpation of the joint line is not especially i
Photo courtesy of: G. Garnder, Radiopaedia.com, What is the additional pathology that
Image 9357, rID 13910” can be found on this radiograph?
A. Arcuate sign
B. Segond fracture
QUESTION | D, Oseood Schlair Discse
Based on the clinical presentation and ECG, what is the most likely diagnosis for this pa- ’
tient?
A. ST-elevation myocardial infarction (STEMI)
B. Pericarditis
C. Perimyocarditis
D Takotsubo cardiomyopathy
QUESTION 2
What is the recommended course of treatment for this patient?
A. Ascal + P2Y12 inhibitor
B. Emergency Percutaneous Coronary Intervention (PCI)
C. Stress reduction
D. NSAID + colchicine
Answer on page 29 } Answer on page 30 }
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Starting a Robotic Mitral
Valve Surgery Program:
Focus on Safety and
Learning Curve

RaHUL A. BHOERA!, ANTON ToMSIC?,
MaURICE A. P. OUDEMAN?, JERRY BRAUN?,
LiNnpA DE HEER*, ROBERT J. M. KLAUTZ>,
MEINDERT PALMEN?

1 BSc, Department of Cardiothoracic Surgery, Leiden
University Medical Centre, Leiden, the Netherlands

2 MD, PhD, Department of Cardiothoracic Surgery,
Leiden University Medical Centre, Leiden, the Nether-
lands

3 MD, Department of Cardiothoracic Surgery, Amster-
dam University Medical Centre, Amsterdam, the Neth-
erlands

4 MD, PhD, Department of Cardiothoracic Surgery,
Utrecht University Medical Centre, Utrecht, the Neth-
erlands

INNOVATION

FIGURE 1 Surgical setup for robotic MV surgery

Mitral valve (MV) repair through median sternot-
omy has been the gold standard for treatment of
severe primary mitral regurgitationl. However,
with the aim of reducing surgical impact on pa-
tients while preserving safety and surgical out-
come, robotic mitral valve surgery has emerged
as a minimally invasive approach2-3. To ensure
optimal outcomes and maintain efficacy, the entire
surgical team has to master the mandatory learning
curve that accompanies this minimally invasive
approach. A dedicated robotic MV repair team in
a high-volume MV repair center with no prior ex-
perience with port-access MV repair, collectively
followed an extensive training program, includ-
ing dry- and wet lab training and several hours
of robotic simulation training. After training and
performing a prospective risk analysis to identi-
fy possible risks in the initiation phase, the first 9
procedures were accompanied by an experienced
proctor. A total of 98 patients underwent robotic
mitral valve surgery. The initial repair rate was
100% and no mortality, postoperative stroke or
myocardial infarction were observed. Over time,
we observed a decrease in mean cardiopulmonary
bypass times (first 20 cases: 299 minutes vs. last
20 cases: 180 minutes), mean aortic cross-clamp
times (first 20 cases: 184 minutes vs. last 20 cas-
es: 111 minutes) and mean total operating times
(first 20 cases: 415 minutes vs. last 20 cases 239
minutes). At mid-term follow-up, repair rates were

excellent MR < 2+ 96% and in both early and late
groups one MV re-operation).

In conclusion, a robotic mitral valve repair pro-
gram can be safely implemented in a high-volume
mitral valve repair center with no port-access ex-
perience showing with excellent short- and mid-
term results. It may be considered a valuable al-
ternative to port-access mitral valve repair surgery
for selected patients.
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Poupart’s ligament

MARIEKE 1. VAN ScHIE, MSc! AND MicHAEL W. VAN EMDEN, MD PuD?
1 Faculty of Medicine, Amsterdam UMC, Location VUmc
2 Department of Anatomy and Neurosciences, Amsterdam UMC, Location VUmc

FIGURE 1 Ligament of Poupart,
Credit to Julliette van Limbeek

A 55 YEAR OLD MALE is visiting the surgical outpatient clinic with complaints of a
bulge in his left groin for the past year. Initially small, it has grown in recent months, caus-
ing nagging pain during his work as a plasterer. Heavy lifting makes the swelling protrude,
and it is difficult to reposition. On physical examination, a soft, non-tender mass is palpat-
ed in the left inguinal region, becoming more pronounced during the Valsalva maneuver.
There are no signs of redness or entrapment. The doctor diagnoses him with a classic hernia
inguinalis and explains that it is caused by a weakness in the abdominal wall causing the
peritoneum, abdominal fat or intestines to bulge. As it is symptomatic, elective surgery is
recommended.

AMS; Vol. 38 | August 2025

INGUINAL HERNIAS have likely existed since

the earliest stages of human history, with written
proof in manuscripts from Mesopotamian and
Egyptian cultures. Over time, many have studied
the anatomy and surgical techniques to repair in-
guinal hernias1. After elaborate studies in anatomy,

Frangois Poupart (1661-1709) recognized

the importance of the inguinal ligament in

hernia pathology in 1695,

building on earlier descriptions by Gabriele Fal-
loppio (1523-1562). Poupart’s elaborate and accu-
rate description of the inguinal ligament, calling
it ‘le suspenseur de I’abdomen’, and emphasizing
its role in hernia repair, led to the ligament being
eponymously named after Poupart®.

The ligament of Poupart (Figure 1) ex-
tends from the anterior superior iliac spine of the
ilium to the pubic tubercle of the pubic bone. It is
formed by the external abdominal oblique aponeu-
rosis and is continuous with the fascia lata of the
thigh. The inguinal canal, located just above this
ligament, contains the nervus ilioinguinalis, the fu-
niculus spermaticus (males), and the ligamentum
teres uteri (females). The structures lying deep to
the inguinal ligament from lateral to medial are the
following
*  Nervus femoralis cutaneous lateralis
*  Nervus femoralis
*  Arteria and vena femoralis
*  Inguinal lymphatic channels and lymph nodes
*  Musculus iliopsoas, - pectineus and - adductor

longus®.

Inguinal hernias are classified as direct or

indirect, depending on their origin.

Indirect hernias result from a congenital defect
when the processus vaginalis fails to close after

ANATOMY

testicular descent, leading to a weakness in the ab-
dominal wall. Direct hernias develop later in life
due to acquired weakness in Hesselbach’s triangle,
bordered by the rectus sheath medially, the ingui-
nal ligament inferiorly, and the inferior epigastric
artery laterally, often caused by aging or strain.
During fetal development, the testes descend
through the inguinal canal, guided by the guber-
naculum. In females, the canal is narrower as the
ovaries remain in the pelvis, making hernias less
common?*.

Since Francois Poupart's detailed description

of the inguinal ligament, surgical approaches

for hernia repair have evolved,

with Eduardo Bassini’s reconstruction laying the
groundwork and Irving Lichtenstein’s tension-free
repair reducing recurrence rates. TODAY, open
and laparoscopic techniques offer effective solu-
tions. In the Netherlands, where hernia repair is
among the most commonly performed surgeries®,
a thorough understanding of inguinal anatomy, in-
cluding Poupart’s ligament, is essential for achiev-
ing successful outcwomes and ensuring patient
safety.
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VACANCY

Join AMLS)

NEW EDITOR-IN- CHIEF

Do you want to gain board experience and
are you interested in medical scientific re-
search? Curious about peer reviewing,
publishing articles, and producing the only
medical scientific student journal in the
Netherlands? This is your chance to dive
into the medical scientific world of Am-
sterdam! The Amsterdam Medical Student
journal is looking for two new Student Edi-
tors-in-Chief from both VU and UvA!

AMS;j is a medical scientific student journal
created for and by (bio)medical students of
VU and UvA. We offer students a unique
opportunity to delve into the world of scien-
tific research and publish their own studies!
With a lively editorial team of more than
50 members, we release a brand-new edi-
tion of our journal four times a year, and
additionally, we organize various events
throughout the year!

Send your motivation letter (EN) & CV (EN/NL) to chief-editor

DEADLINE: 15 september

www.amsj.nl/vacancies

AMS; Vol. 38 | August 2025

amsj.nl

CHANGING PERSPECTIVES

Virtual And Augmented Reality in Stroke Rehab:
Revolution for all patients or just the privileged?

AAMNA AHMED', ALWINA SHABBIR', JANITA SHABBIR', MANAHIL BAHRAWAR?, AHMAD AKHTAR MD?

| Bahria University Health Sciences Campus Karachi
2 Darul Qalb
3 Neurocritical care, University of New Mexico

Epidemiological studies suggest that an estimated
25% of individuals suffer a stroke in their lifes-
pans, making it the second most common cause
of death and one of the main causes of disability
in adults worldwide. Conventional therapies like
constraint induced movement therapy can involve
forcibly preventing the use of a patient’s function-
al limb. These therapies, though established to be
beneficial, tend to become monotonous for patients
as they rely on mundane and tedious exercises. In
the long run, these iterative and low engagement
movements may adversely impact the mental well-
being of not only the patients, but their caregivers
as well. Long hours of monitoring and providing
assistance to the patients is a psychological burden
that has been associated with high prevalence of
depression among caregivers for stroke patients.!

Virtual Reality (VR) and Augmented Re-
ality (AR) are novel technologies that have shown
to help patients and reduce caregiver load. Using
these immersive technologies, multiple sensory
modalities can be leveraged to better suit a pa-
tient's needs and demands. Studies investigating
these therapies show that they may be more suc-
cessful in stimulating the brain and facilitating
neuroplasticity as opposed to traditional cognitive
and physical retraining.>® Patients report they felt
more challenged by the VR interventions and they
tend to engage more in virtual tasks as opposed to
exercises performed by the conventional equip-
ments.*

These technologies, however, can be ex-
pensive and thus unavailable to patients of low-
and middle-income countries (LMICs). Even
affordable rehabilitation systems based on video
game consoles can be around €810 per person.’
This poses a serious question: IS HEALTH CARE
ACCESSIBLE FOR EVERYONE, OR IS IT RE-
SERVED FOR THOSE PRIVILEGED ENOUGH

TO AFFORD IT? Studies on the use of VR/AR in
stroke rehab show promising data, significantly
improving patient mobility and caregiver strain.
This could revolutionize rehab and allow better
care for those affected, leading to a significantly
improved life. But the majority of these studies
highlight advancements in high income countries,
while nearly 75% of stroke cases occur in LMICs.
The focus needs to shift to more affordable, low-
cost alternatives for all. Without equitable access,
VR/AR becomes just another tool for a select few
and not a solution for the vast majority,thus risking
widening global disparities.
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AMSj Board 25 - '26

ROSA, Chair 25 - '26

Hi, I’'m Rosa, the new chair of AMS;!

I heard about the journal from fellow stu-
dents who were all contributing to AMSj in
different ways, from general board member
to student reviewer. They were always very
enthusiastic about how AMSj was the perfect
way for students to get more familiar with
scientific research, either by reading it or by
getting published. And I guess this enthusi-
asm was contagious!

As chair, along with the rest of the general
board, I oversee that we keep AMSj on track
with its goals. We work together with the
editorial board to publish the journals, partic-
ipate in the organization of the Nicolas Tulp
Symposium and set up journal clubs.

In the future I think as AMSj we would like
to maintain our quality while improving our
reach within the medical community. This
way we can inspire even more students and
contribute even more to the field of scientific
research.

22
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RENSKE, Vice Chair '25 - '26

I'm Renske Dutilh and I am the new vice-
chair of AMS;j!

When I first came across AMSj, I was drawn
in because of the pretty designed journals
lying around the hospital. I was surprised and
impressed to learn that it was entirely stu-
dent-run. I thought it was such a cool initia-
tive and I knew I wanted to be a part of it. As

I initially found out about AMS;j in the
medical library and have been receiving their
journal for the past three years. I didn’t think
I was that interested in research at first, but
during my bachelor thesis I got some great
guidance that really sparked my curiosity.
Since then, I’ve found research super inter-
esting and I’'m excited to see where it takes
me. I also wanted to play a more active role
in helping share the journal with others.

This year, I joined AMSj as the Public Re-
lations Manager. I’m the person behind our
Instagram and LinkedIn accounts, and I also
reach out to companies for collaborations and
support.

the new vice-chair, my main responsibility is
helping coordinate the team and ensuring that
everything runs smoothly behind the scenes.
I believe AMSj plays an important role for
medical students by offering early exposure
to research. It opens doors, sharpens critical
thinking, and helps students grow beyond the
standard curriculum. Looking ahead, I'd love
to see AMS;j expand its reach and become
more well-known on a national level.

There's so much potential in what we do, and
I hope even more students across the country
can benefit from it.

FABIENNE, PR 2s5- 26

Even though I just started this month, I'm re-
ally happy to be part of the team and excited
to see how things unfold this year.

I think AMSj’s biggest contribution to
medical students is showing that research
isn’t just for professors or experts. It’s super
accessible, and AMSj helps make it feel more
like something we can all get involved in. It’s
really motivating to see what other students
are doing and how their research can have an
impact.
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ISABELLA, Secretary ‘25 - '26

Hi everyone! I'm Isabella, and I first got

to know AMSj during the third year of my
Bachelor's in Health & Life Sciences, when I
was made aware of the opportunity to submit
your thesis, which is an exciting opportunity
as a first step into the academic world. In the
years that followed, during which I started
studying Medicine, I’ve always enjoyed read-
ing the new editions. I find it truly inspiring
to see what my fellow students are writing
and researching.

My name is Sietske Gibson and I’'m a Bio-
medical Sciences student at the University
of Amsterdam. I first found out about AMS;j
through a group chat where someone shared
an opportunity to join the team. The idea of
contributing to a student-led academic jour-
nal immediately appealed to me.

As a general board member representing

the UvA, I help organize the AMSj Journal
Clubs and the Nicolaes Tulp Symposium.
These events are designed to engage students
in academic discussion and research, and to
bridge the gap between medical theory and
scientific practice.

Despite not coming from a medical back-
ground, I’ve always felt included and en-

I'm happy to now be a part of the organi-
zation. As Secretary, I’m responsible for
distributing the new editions, our website,
membership administration, and the minutes
of our meetings.

AMS;j is so valuable, not only because
publishing your own research is such a great
learning experience, but also because reading
the work of others can be incredibly im-
pressive. I hope we can increase awareness
among students even more in the coming
year, because I truly believe AMS;j is a valu-
able academic platform for every student!

SIETSKE, General Board AMC

couraged to contribute. The team is full of
motivated students and supportive profes-
sionals, and it’s been great to learn from and
work alongside them. I believe AMSj plays a
crucial role in making research approachable
for students, offering a platform where they
can gain experience in publishing, critical
thinking, and scientific communication.

In the future, I’d love to see AMSj broaden
its scope to include more content relevant to
Biomedical Sciences. Expanding the range
of topics could make the journal even more
valuable to students from various academic
disciplines within the health and life scienc-
es.
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SUZANNE, General Board VUmc

I have been following AMSj on Instagram
since my Bachelor’s degree, and since that
was a while ago, I do not even remember
how I found out about the journal. Eventu-
ally, I joined the team myself after seeing a
vacancy shared in a story by a fellow student.

I currently serve as a General Board Member.
In this role, I support fellow team members
and focus primarily on organizing activi-

ties — the highlight being the Nicolas Tulp
Symposium, which we host in collaboration
with the KNMG.

Dutilh

I Isabella . Sletske.suzanne

Ghauharali

RO.R . .
Muiderman enske abiénne

MEET OUR TEAM

My experience within AMS;j has been very
positive. We work with a motivated yet fun
group of students and manage to create en-
gaging and interesting projects together.

I believe AMSj plays an important role in
medical training by making scientific re-
search more accessible to students, both
in terms of reading and publishing, and by
inspiring their enthusiasm for research.

In the future, I hope that every medical stu-
dent will know about AMSj, and, of course,
be an active reader!

de Boer

Gibson Veen
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Bacteriophage therapy: an innovative
approach against antibiotic resistance

SANDY BouTtros!

1 Faculty of Natural Sciences, Mathematics, and Computer Science,

University of Amsterdam

1 Faculty of Medicine (Amsterdam UMC), University of Amsterdam

The rise of antibiotic-resistant bacteria represents
one of the most critical challenges in modern med-
icine. Infections caused by multidrug-resistant
(MDR) bacteria are increasingly difficult to treat.
Bacteriophage (or phage) therapy, an antimicro-
bial treatment that has existed for over a century,
is therefore gaining renewed interest.! It offers a
potentially targeted, commensal-sparing, and per-
sonalized alternative to conventional antimicrobial
therapies.

Phages can selectively infect and lyse
bacteria. Upon infection, phages bind to specif-
ic receptors on the surface of their bacterial host
and inject their genomic material. This induces
the host to synthesize new phages. Additional-
ly, the phage infection causes the host to pro-
duce endolysins, which degrade the bacterial cell
wall, ultimately leading to lysis of the bacterium.

The release of new phages from the lysed
bacterium causes infection of neighboring

bacterial cells, leading to a cycle of infection

and replication (see Figure 1).

This targeted mechanism allows phages to spe-
cifically eliminate harmful bacterial strains while
sparing the commensal flora when administered.
Human feces, alongside other bacteria-rich en-
vironments such as sewage, serve as accessible
sources for isolating therapeutic phages.’
Preclinical research has shown the effi-
cacy of customized phage cocktails in reducing
the abundance of pathogens in infections, such as
Klebsiella pneumoniae, certain Escherichia coli,
and Pseudomonas aeruginosa. Mouse studies on

the colon in IBD research show that phage ad-
ministration indeed has bactericidal effects, and
improves tissue histology, reduces pro-inflamma-
tory cytokines, and enhances clinical outcomes.>**
Phage therapy is currently being researched in
wide-ranging experimental clinical trials. This
includes applications for pulmonary infections in
cystic fibrosis caused by MDR P. aeruginosa, as
well as prosthetic joint infections and recurrent
urinary tract infections.®’$

While these experimental studies sug-
gest promising outcomes, phage therapy faces
several challenges. Bacterial resistance mecha-
nisms and the capability for promoting the growth
of other harmful bacteria remain concerns.’

Moreover, commercial development is

hindered by the need for frequent therapy

adjustments due to bacterial evolution.

Furthermore, as a novel experimental treat-
ment, this therapy generates apprehension and
uncertainty about its applications, and health-
care professionals’ unfamiliarity with the ap-
proach poses significant challenges for its in-
tegration into established treatment protocols.’

While challenges remain, continued re-
search and innovation may help establish phage
therapy as a potentially feasible option alongside
conventional antimicrobial therapies such as anti-
biotics. Its targeted approach offers hope for more
effective and personalized treatments against re-
sistant infections. As understanding grows, phage
therapy could play an increasingly important role
in future infectious disease care.
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FIGURE 1 Bacteriophages cause bacteria to lyse."
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is a novel technique in cardiac surgery,
where one makes a small incision in the posterior
pericardium to facilitate fluid drainage and prevent
postoperative atrial fibrillation (POAF), a common
and impactful complication that affects up to 40%
of cardiac surgery patients."? This seemingly sim-
ple intervention may be the small difference that
brings about significant long-term improvement in
outcomes for these patients.

POAF is a transient atrial arrhythmia that
typically arises within 30 days postoperatively as
a response to surgical stress and inflammation.?
Despite its temporary nature, it is an independent
predictor of increased short- and long-term mor-
tality, prolonged hospitalisation, stroke and risk of
heart failure.":* While it differs in pathophysiology
from chronic atrial fibrillation—which has a more
insidious onset and is not directly related to surgi-
cal intervention—POAF increases the risk of de-
veloping permanent AF up to fivefold.*>
The mechanism behind LPPT is thought to involve
improved pericardial fluid drainage into the pleu-
ral space, thereby reducing inflammation and me-
chanical stress, both key contributors to POAF.%7
This drainage safely prevents pericardial effusion
and its arrhythmogenic potential. A recent random-
ized controlled trial demonstrated a 47% relative
risk reduction in POAF following LPPT, with no

AMS; Vol. 38

Posterior peri-
cardiotomy: artist repre-
sentation of the incision
(red arrow). Reprinted with
permission from Gaudino
M, Sanna T, Ballman KV,
et al. Posterior left peri-
cardiotomy for the pre-
vention of atrial fibrillation
after cardiac surgery: an
adaptive,
single-blind,  randomised,

single-centre,

controlled trial. Lancet

2021;398:2075-83.

reported procedural complications.®® The anatom-
ical approach is well described, reproducible, and
considered safe.'

In light of these findings, LPPT is recommended
in the latest 2024 European Society of Cardiolo-
gy guidelines as a new standard of care.!' None-
theless, implementation in Dutch clinical practice
remains limited. To date, only a few early adopters
have incorporated LPPT routinely, primarily due
to a previous lack of large-scale evidence.'” The
current gap between evidence and implementation
highlights the need for a pragmatic solution.

To address this, we propose an implementation tri-
al using a stepped wedge design across cardiotho-
racic centres. This design allows for gradual, sys-
tematic adoption in all participating centres, while
enabling robust data collection on outcomes in a
real-world context.’* As LPPT becomes standard
surgical care within each cluster for all patients,
informed consent will be obtained at centre level.
A waiver for individual informed consent will be
requested, as the intervention is applied at insti-
tutional level and cannot be selectively withheld
from individual patients within a participating
centre." Our aim is twofold: to improve national
uptake of this new standard of care, and to evaluate
the effectiveness of LPPT across the full spectrum
of cardiac surgery patients, ensuring that innova-
tion translates into impact.
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CLINICAL IMAGE

Answers 'A disease in disquise’

WIETSKE VAN DER WIELEN!, ILJA VAN LINGEN?, L. DE Noom?

Correct answers: 1C, 2D

EXPLANATION

The patient was admitted to the cardiology depart-
ment with a suspected case of perimyocarditis. The
initial diagnosis for this patient was STEMI, how-
ever, coronary angiography revealed no significant
stenosis. In addition, no reciprocal ST-depressions
— which are typically present with STEMI' - were
found on the ECG. The combination of diffuse
ST-segment elevations, PTa depression and Spo-
dick’s sign (i.e. a downsloping TP-segment) was
suggestive of a pericarditis®>. However, in pericar-
ditis, troponin-I is typically normal or only mild-
ly elevated®. In this case, the elevated and rising
troponin-I levels point to myocardial involvement,
making perimyocarditis the most likely diagnosis.
Takotsubo cardiomyopathy was an unlikely diag-
nosis, as it is typically associated with systolic dys-
function on cardiac ultrasound*.

Ascal and a P2Y12 inhibitor (which in-
clude clopidogrel and ticagrelor), and an emer-
gency PCI would be necessary treatments for a
STEMI/NSTEMI, to treat a suspected coronary
stenosis. This would not be useful for this patient,
as there was no stenosis. Stress reduction and sup-
portive care are the recommended approaches for
Takotsubo cardiomyopathy, as this disease is of-
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ten triggered by intense emotional stress (hence
the term ‘Broken Heart Syndrome’)?. In this case,
the patient was prescribed Ibuprofen 600mg three
times daily on a tapering schedule + Colchicine
0.5mg twice a day for three months.

The patient remained in the hospital for
48 hours until symptoms sufficiently resolved
for the patient to be discharged with medication.
The patient was advised to avoid sports and other
heavy physical activity for six months. Follow-up
with a cardiologist continued through the outpa-
tient clinic.
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CLINICAL IMAGE

Answers 'Orthopedic Surgery'

Jens P. TE VELDE, BSc' AND
Meks K. HESMERG, MD?

Correct answers: B

EXPLANATION

This radiograph shows an avulsion fracture of the
lateral proximal tibia, also known as a Segond
fracture (answer option B). As first described by
French surgeon Paul Segond (1851-1912), this
fracture is almost always associated with ACL
tears. The radiograph shows a bone fragment later-
ally to the tibial plateau, also referred to as the lat-
eral capsular sign. If a Segond fracture is found on
radiographic examination, ACL integrity should
always be assessed through physical examination
or further imaging.

The arcuate sign is an avulsion fracture of
the lateral fibula rather than the tibia, although also
associated with cruciate ligament injury.

High-energetic trauma mechanisms with
external force are a more frequent cause of tibia
plateau fractures in young healthy patients com-
pared to non-contact sport injuries. Typical severe

joint line tenderness is absent in this patient. No

fracture lines are seen in the tibia and no depres-
sions can be seen at the articular surface.

Osgood-Schlatter disease is primarily
seen in physically active children (especially boys)
around 14 years of age. Swelling and pain are re-
ported at the tibial tuberosity, which worsens with
activity. Although occasionally cartilage or bony
fragmentation is seen on radiographs, these are
usually located at the tibial tuberosity.
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RADIOLOGY IMAGE

Answers 'Diagnosing Midfoot Pain After Trauma’

CHARLOTTE H. ROELOFSZ?, MATTHIS J. VAN EE!, PROF. DR. MARIO MAAS?

Correct answers: 3B; 4D

EXPLANATION
Initial X-ray and CT imaging show an avul-
sion fracture at the base of the 2nd metatarsal
and a midshaft fracture of the 3rd metatarsal.
Only after observing the diastasis between
MTI1 and MT?2 on the weight-bearing X-ray was
the patient diagnosed with a Lisfranc injury. This
is a fracture or ligamentous disruption of the tar-
sometatarsal joint complex, which includes bones
and ligaments connecting the cuneiforms and
cuboid to the bases of the metatarsals. This com-
plex is essential for midfoot stability. Lisfranc inju-
ries typically occur through direct trauma, such as
crush injuries, or indirect trauma like hyperplantar-
flexion and rotation, often during sports activities.!
Although  Lisfranc  injuries  ac-
count for only 0.2% of all fractures, they are
missed in 20-50% of cases.> Missed diagno-
ses can result in serious complications, includ-
ing midfoot arthrosis, collapse, and deformity.

When clinical presentation indicates Lisfranc,
X-ray and CT are typically the first imaging mo-
dalities used. However, as seen in this case and
with the number of diagnoses missed, it is rec-
ommended to obtain weight-bearing X-rays,
since diastasis can be too subtle to detect on non-
weight-bearing imaging. MRI can also provide ad-
ditional value in visualizing ligamentous injuries.’

Treatment  often  requires  surgi-
cal fixation of the joint to restore align-
ment and prevent long-term complications.’
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