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One of the tools that is promising in dealing with
this data is Artificial Intelligence (AI). AI is the
use of complex algorithms to make a computer
program or machine able to think, learn and make
decisions. In other words: AI ensures that computers do things for which we normally need human
insights and expertise. The implementation of AI
in healthcare is rapidly growing and has even led
to an interesting and potentially frightening discussion about whether AI machines can replace human physicians in the future!
In this volume of AMSj, the column of Medical
Business gives you more insight into the role of
AI in healthcare. But also in medical research, AI
shows promising results! The increasing availability of healthcare data and rapid development
of big data analytic methods has made successful
application of AI possible. AI is still not meant to
replace clinical studies, but it can detect clinically
relevant information that is hidden in the massive
amount of data produced by our EMR systems.
This can help us in developing new hypotheses,
which can then be tested in clinical studies!

cision medicine in clinical practice. You can also
find an interesting article by Malesevic et al on
‘The Bethesda System for reporting Thyroid Cytopathology’. With the Solving Statistics of this
edition we go back to the basic elements of statistical analyses: p values and confidence intervals.
Besides these items, many more interesting items
have been included in edition 17!
We hope you enjoy reading this 17th edition of
AMSj!

Rens Kempeneers
Student Editor-in-Chief
Amsterdam UMC,
location AMC

In the column Changing Perspectives of this new
volume, you can read more on how big data can
help us go from evidence-based medicine to preAMSj Vol. 17 | Nov 2019
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The rise of the Chimeric
Antigen Receptor T-cell

Prevention of tuberculosis: a
test of the MTBVAC vaccine

Jesse Tettero1
1. Department of Hematology, Amsterdam UMC, location
VUmc, The Netherlands

Neeltje Rosenberg1 and Nina Rol2
1. Faculty of medicine, Amsterdam UMC, Amsterdam Medical
Centre
2. Department of pulmonology, Amsterdam UMC, Vrije
Universiteit Amsterdam

Chimeric Antigen Receptor (CAR) T-cell therapy
is an up-and-coming treatment for hematological
diseases such as acute lymphoblastic leukemia
(ALL), diffuse large B-cell lymphoma and more
recently multiple myeloma. The principle of this
revolutionary treatment is to redirect the immune
system to recognize tumor cells and initiate an immune response to eliminate the cancer. Autologous
T-cells are harvested from a patient and are genetically modified to express a special receptor, the
CAR, which is specific to the tumor.1 The cells are
expanded ex vivo and reinfused into the patient.
The new receptor can bind to the tumor and initiates an apoptotic response. For example, B-lymphocyte antigen CD19 is targeted as treatment
against ALL. The results of initial clinical trials
are promising but side-effects such as neurotoxicity have been noted.2 The main downsides of the
treatment are the high cost and the manufacturing
of the T-cells. Despite these drawbacks, a considerable amount of studies is being published that
show wider applicability (for instance in multiple
myeloma) and better clinical results. This therapy
has great potential to treat therapy resistant hematological diseases and maybe even solid tumors in
the near future. The first patients have already received the treatment within the Amsterdam UMC!

1.

2.

Miliotou, A. and Papadopoulou, L. CAR T-cell Therapy:
A New Era in Cancer Immunotherapy. Curr Pharm Biotechno. 2018; 19(1): 5-18. doi: 10.2174/1389201019666
180418095526
Hartmann J, Schüßler-Lenz M, Bondanza A, et al. Clinical development of CAR T cells-challenges and opportunities in translating innovative treatment concepts.
EMBO Mol Med 2017; 9(9): 1183–1197. doi:10.15252/
emmm.201607485.

As tuberculosis has an incidence of 10 million per
year worldwide, the need for prevention is great.
The current BCG vaccine (named after Bacille
Calmette Guérin) is able to prevent 50% of infections in the vaccinated population. MTBVAC is
the first live-attenuated Mycobacterium tuberculosis vaccine and the subject of the randomized
controlled, double blind trial performed by Tameris et al1,.2 This study included 18 healthy adults
(18-50 years) and 36 neonates (max 96 hours old),
who received either the BCG vaccine or the MTBVAC in increasing doses. CD4 T-cell responses
were detectable after 360 days in all infants vaccinated with MTBVAC. The highest dose of MTBVAC (2,5 x 105 CFU) exceeded the response of
an equivalent dose of the BCG vaccine. Adverse
events seemed equally divided between groups,
with an unconfirmed case of possible tuberculosis
infection in the group of neonates receiving low
dose MTBVAC and an unlikely case of tuberculosis in the group of neonates receiving high dose
MTBVAC. These results encourage studying the
MTBVAC in larger groups with a more strictly tuberculosis-related endpoint.

1.

2.

Tameris M, Mearns H, Penn-Nicholson A, et al. Live-attenuated Mycobacterium tuberculosis vaccine MTBVAC
versus BCG in adults and neonates: a randomised controlled, double-blind dose-escalation trial. Lancet Respir
Med. 2019;7(9):757-70.
Arbues A, Aguilo JI, Gonzalo-Asensio J, et al. Construction, characterization and preclinical evaluation of MTBVAC, the first live-attenuated M. tuberculosis-based vaccine to enter clinical trials. Vaccine. 2013;31(42):4867-73.
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Liraglutide improves glycemic control in youth with
poorly controlled type 2
diabetes
Devica Umans1 and Berniek Hesselink2
1. Department of Gastroenterology and Hepatology,
Amsterdam UMC location AMC, University of Amsterdam,
Amsterdam, the Netherlands
2 Department of general practice & elderly care medicine,
Amsterdam UMC location VUmc, Amsterdam, the Netherlands

As childhood obesity is on the rise, type 2 diabetes in children is becoming an increasing problem
in many countries. The first treatment of choice
is metformin. However, if glycemic control is
lost under metformin, insulin is the only option
in youth. In adults, liraglutide has been shown to
achieve glycemic control, but no evidence exists
for the efficacy and safety of subcutaneous liraglutide in youth.

Cardio-Sarcopenia, a new
geriatric syndrome?
Marit Jonker1 and Francien de Leeuw2
1. Vrije Universiteit Amsterdam, Amsterdam UMC, Amsterdam,
The Netherlands
2. Alzheimer Center Amsterdam, Department of Neurology,
Amsterdam Neuroscience, Vrije Universiteit Amsterdam,
Amsterdam UMC, Amsterdam, The Netherlands

Loss of skeletal muscle tissue and function is
known as sarcopenia, which occurs most frequently in aging adults. Sarcopenia is multicausal and
related to general loss of function, increased dependency and mortality. As the myocardium consists of muscle tissue as well, Keng et al hypothesized that sarcopenia is associated with changes in
myocardial structure and function.1 To investigate
this hypothesis the skeletal muscle, myocardial
structure and myocardial function of 378 people
aged 65 years or older with preserved heart function were measured using bioimpedance body

Tamborlane et al recently published a randomized
placebo-controlled trial in 134 children between
10 and 17 years old with type 2 diabetes due to
obesity and without glycemic control under metformin (i.e. a glycated hemoglobin [HbA1c] between 6.5% and 11%).1 In this RCT, liraglutide
was found to significantly reduce HbA1c levels
and fasting glucose levels after one year. Liraglutide appears to be safe, as the number of serious
adverse events did not differ significantly to placebo, but was associated with mild hypoglycemia
and gastrointestinal symptoms like nausea and
vomiting. Adverse events may be underestimated
as half of the patients did not receive the maximum
dose of liraglutide.
This study has shown that liraglutide can improve
glycemic control in youth with type 2 diabetes, although it may cause gastrointestinal side-effects.
Larger studies should be performed to confirm its
safety.
1. Tamborlane WV, Barrientos-Perez M, Fainberg U, et al. Liraglutide in Children and Adolescents with Type 2 Diabetes. N
Engl J Med. 2019;381(7):637-646.

composition analysis and echocardiography. Participants with sarcopenia had significantly lower left ventricular and atrial sizes, without loss
of heart function. Moreover, the study observed
a correlation between handgrip strength and left
ventricle mass. The results of this study suggest
that a “cardio-sarcopenia” syndrome exists in older adults. Interestingly, sarcopenia was not associated with heart function. However, the association
between left ventricle mass and handgrip strength,
a well-known prognostic marker of health, implies
that the myocardium changes are relevant to overall health. As this is a cross-sectional study, causal
relations cannot be inferred. Future (longitudinal)
studies need to determine if cardio-sarcopenia is
an early sign of heart failure, or merely a sign of
frailty.

1. Keng BMH, Gao F, Teo LLY, et al. Associations between
Skeletal Muscle and Myocardium in Aging: A Syndrome of
‘Cardio-Sarcopenia’? J Am Geriatr Soc. 2019. doi: 10.1111/
jgs.1632.
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Georgios F. Giannakopoulos, MD, PhD, FEBTS
Interviewed by Zar Popal1
1. Editor in Chief AMSj

Area of expertise:
Trauma Surgery, Prehospital Emergency care
Current position:
• Trauma Surgeon Amsterdam UMC, Location
AMC
• HEMS physician at Mobile Medical Team,
Lifeliner 1, VUmc
What are your research interests?
My interests mainly concern topics within the
field of Trauma Surgery, including prehospital and
in-hospital polytrauma care. My previously performed research was about early diagnostics and
treatment of critically injured patients. Besides
this, I focus on open fractures, non-unions and
posttraumatic infections of the extremities.
You are originally from Greece. How were you
able to study medicine in The Netherlands?
My father is originally from Greece, but my mother is Dutch. I grew up in Greece and during my
youth, I was a big fan of ‘ER’ (Emergency Room),
an American television series. The emergency
care in particular fascinated me and inspired me to
become a doctor. When I was 18 years old, I left
Greece to start medical school in the Netherlands.
Unfortunately, I was not qualified for the requirements of the bachelor program and had to pass an
extra admission exam (colloquium doctum). After obtaining additional certificates for chemistry
and physics, I was able to take part in the draw
for Medicine. Luckily, I was selected and had the
opportunity to start this study at the VU University
in Amsterdam.
How did you become involved in Trauma Surgery?
During my second year of medicine, I was eager
enough to approach one of the Trauma Surgeons of
VU University Medical Center. Dr. Fred Bakker,
who is honorably retired, offered me the opportunity to perform research regarding optimal utilization of the trauma rooms. Subsequently, I expanded my research scope and decided to aim for a PhD

CURRICULUM VITAE
1983
1988
2001
2002
2012
2012
2016

2017

2018
2018
2019

Born in Amsterdam
Moved to Crete, Greece
Moved back to Amsterdam
Start medical school at VU University
Medical Center
PhD degree: Triage and Assessment of 		
Injuries in Early Trauma Care
Start Surgical Training (AIOS)
Start “Stop the bleeding, save a life” in The
Netherlands (together with dr. Leo
Geeraedts)
Reviewer at several scientific journals, 		
including Injury and BMC Emergency
Medicine
Trauma Surgeon at Amsterdam UMC
Fellow of the European Board of Trauma 		
Surgery (FEBTS) certificate
Helicopter Emergency Medical Services 		
(HEMS) physician at Mobile Medical Team,
Lifeliner 1, VUmc

Left to right: dr. Georgios Giannakopoulos, dr. Lenworth
Jacobs (initiator ‘Stop the Bleeding, save a life’), dr. Leo
Geeraedts jr. (Trauma Surgeon VUmc) at the AAST congres 2016 in Hawai
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Dr. Georgios Giannakopoulos

track. I launched several studies in parallel with
my medical study and obtained my doctoral degree
just five months after finishing medical school.
Shortly afterwards, I was recruited to become an
‘ANIOS’ at the VU University Medical Center and
Slotervaart Hospital. In 2012, I started as surgical
resident (AIOS).
In 2016, you launched the campaign ‘Stop the
Bleeding’, together with dr. Leo Geeraedts. What
is your aim with this campaign?
Serious injuries with severe bleeding are becoming
more frequent, mainly due to traffic accidents and
shooting and stabbing accidents. These fatal accidents are the number one cause of death for people
under the age of 45. However, still, so little attention is paid to research regarding traumatic injuries. Therefore, we decided to go to the US to learn
from their campaign named ‘Stop the bleeding,
save a life’. With this campaign, we hope to train
the public to perform more advanced (but easy to
perform) medical techniques after traumatic injuries, besides traditional resuscitation.
In 2018 you passed your FEBTS exam during the
European Congress of Trauma and Emergency
Surgery. What does this stand for and what does
it mean?
FEBTS stands for ‘Fellow of the European Board
of Trauma Surgery’ and represents a validated
quality-controlled process. The title confirms that
the holder has successfully demonstrated knowledge and skills in e.g. Emergency Surgery. It exceeds the requirements of a national Certificate of
Completion of Specialist Training. For this, I had
to pass the eligibility assessment and the examination, for which I had studied during my study
program.

You have already come very far, but what are your
further ambitions?
I definitely enjoy training junior students to become competent doctors and hope to be able to
continue this for more years. It is great to see the
enthusiasm in the eyes of the students, especially when they master complex techniques. Also, I
aspire to improve the cooperation between all the
medical centers in The Netherlands. I believe that
this will be very advantageous for patients with
more complex injuries. Additionally, I think that
scientific international collaborations are essential
for the future of medical care. There is so much
that we can learn from other countries and their
practices.

‘‘If you are aware of this
golden rule, I am sure
that you will become
a good doctor’’
What would be your advice for medical students
regarding medical school and (future) research?
Define a goal and go straight for it. Even if there
are ups and down, keep on going. If you really
wish to reach a specific stage, I am sure that you
are able to reach it. Moreover, keep in mind that
the most important thing is that you have to be a
good doctor. You have to treat every patient the
same as you want to be treated. If you are aware
of this golden rule, I am sure that you will become
a good doctor, regardless of the area of expertise.
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SPOTLIGHT

The involvement of lateral pelvic lymph
nodes in patients with rectal cancer
Yasmine Atef1
1. Department of Surgery, Amsterdam UMC location VUmc,
VU University

An unexpected ending
Jisce R. Puik1 and Jurriën Stiekema2
1. Department of Surgery, Amsterdam UMC, location VUmc, Amsterdam, the Netherlands
2. Department of Surgery, Noordwest Ziekenhuisgroep, location Alkmaar, Alkmaar, the Netherlands

QUESTION 2

CASE

In the column ‘Spotlight’, we shine a light on
students who already published their research
in other journals or started their PhD course before graduation.
For this edition we invited Yasmine Atef, who
recently published her bachelor thesis.
I’m currently busy with my clinical rotations and
hopefully, a year from now, I’ll be able to call
myself a (medical) doctor. I recently published
my first article in the World Journal of Surgery.
Together with my thesis supervisor and other researchers from the Department of Surgery at the
VUmc, I conducted a systematic review concerning the involvement of lateral pelvic lymph nodes
in patients with rectal cancer. My review emphasizes the possibility of lateral lymph node metastases after neoadjuvant therapy, even in patients
with a good radiological response. This is clinically relevant, because dissection of these lateral
pelvic lymph nodes is not a standard procedure in
the Western approach of this type of rectal cancer.
Our data suggests that lateral pelvic lymph node
dissection seems to be justified in patients that are
non-responsive to neoadjuvant therapy and should
even be considered in responsive patients. Our
study should alert surgeons that are currently executing diverging policies.
The process of doing scientific research and creating an actual manuscript that is going to be published internationally has been very instructive
and rewarding for me. During my bachelor I was
already motivated to participate in scientific re-

search. In my second year I started helping a PhD
student with her retrospective cohort study by extracting data from electronic medical records. In
my third year I followed a surgical minor and approached one of the guest lecturers, a colorectal
surgeon, and asked him to supervise me during my
bachelor thesis. From that moment on I started doing my own research.
After finishing my thesis, we wanted to publish my
work. I took a couple of months to work on my research in between my bachelor and my master. As
time had passed, I had to perform a new database
search, read all the articles (again!) and include
new publications. Meanwhile, I started my clinical
rotations and was still processing feedback from
our co-authors. When we finally decided to publish our article, we were rejected by the medical
journal... keeping up our spirits, we adjusted the
manuscript and tried again. Fast forward to spring
of this year, when I was already half-way through
my rotations and I was still adjusting the manuscript in my (little) spare time. Only a couple of
months ago my manuscript got accepted. Looking
back, I think a combination of intrinsic motivation,
perseverance and a bit of luck made it possible for
me to achieve this goal as a medical student.

A 79-year-old male presented with fever and
rectal diarrhea. His medical history showed
cardiovascular disease and an open transverse
colectomy because of colorectal malignancy,
followed by various complications: anastomotic
leakage, which resulted in a permanent ascending colostomy; dehiscence at the proximal end
of the descending colon, which was surgically closed; and enterocutaneous fistulas, which
were resected. His CRP-level and leukocyte
count were elevated. Following a CT scan of the
abdomen, endoscopic images were made.

QUESTION 1

What is the diagnosis based on imagery?
A.
Ectopic pancreas
B.
Gastrocolic fistula to the descending
colon
C.
Duplication cyst
D.
Gastrointestinal stromal tumor (GIST)

What additional diagnostic test would you do?
A.
X-ray with barium
B.
Magnetic resonance imaging (MRI)
C.
Methylene blue dye
D.
Endoscopic ultrasound (EUS)
Hint: It is easy to perform in conjunction with endoscopy.

QUESTION 3

What disease is most likely as underlying cause?
A.
B.
C.
D.

Chronic pancreatitis
Malignant recurrence
Ischemia
Crohn’s disease

Hint: Consider epidemiology and the patient’s
anatomy.

?

Hint: What are the patient’s symptoms? Use the
combination of Image 1 and 2.

Answers on page 20

I guess what I’m trying to convey by writing this
column is that if you have (research) ambitions,
do not get demotivated when you don’t experience
immediate results from your efforts. Keep working
hard and I can assure you that it will pay off in the
end!
Article: Atef, Y., Koedam, T. W., van Oostendorp, S. E., Bonjer, H. J., Wijsmuller, A. R., & Tuynman, J. B. (2019). Lateral
Pelvic Lymph Node Metastases in Rectal Cancer: A Systematic
Review. World journal of surgery, 1-9.

AMSj Vol. 17 | Nov 2019

Image 1 CT abdomen

Image 2 Antrum stomage
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The Bethesda System For Reporting Thyroid Cytopathology: a Retrospective Comparison of Thyroid Cytology and
Pathohistology
Milica Malesevic1, Igor Lepir1 and Aleksandra Salapura1,2
1. Faculty of Medicine, University of Banja Luka, Bosnia and Herzegovina
2. Department of Pathology, University Clinical Centre of the Republic of Srpska,
Bosnia and Herzegovina

ABSTRACT

I N T R O D U C T I O N Fine–needle aspiration (FNA) of the thyroid gland represents the first-line screening
test for patients with thyroid nodules. The Bethesda System for Reporting Thyroid Cytopathology (TBSRTC)
was first published in 2009 and has greatly influenced the practice of thyroid cytopathology. TBSRTC has 6
categories: Nondiagnostic (ND), Benign (B), Atypia of Undetermined Significance (AUS) or Follicular Lesion
of Undetermined Significance (FLUS), Follicular Neoplasm or Suspicious for a Follicular Neoplasm (FN/SFN),
Suspicious for Malignancy (SM) and Malignancy (M). The aim of our study was to estimate malignancy risk for
each category and to evaluate diagnostic accuracy of TBSRTC.
M E T H O D S In this retrospective study, thyroid-related cytological and pathohistological findings were compared. Cytological samples were obtained via FNA and pathohistological samples were acquired after complete
or partial thyroidectomies performed at the University Clinical Centre of the Republic of Srpska, in the period
from 1-1-2016 to 31-12-2016. The study included 65 patients, with the number of microscope slides for cytology
ranging from 1 to 8 slides. The ND category was excluded from the study.
R E S U LT S Based on pathohistological follow-up 16 malignant tumors were found, of which 4 were occult
papillary carcinomas. The risk of malignancy for the different categories was 22.2% for B, 13.6% for AUS/FLUS,
13.3% for FN/SFN, 100.0% for SM and 100.0% for M. Sensitivity of TBSRTC was 43.8%, specificity 100.0%,
positive predictive value 100.0%, negative predictive value 84.5% and diagnostic accuracy was 86.2%.
C O N C L U S I O N Our study reveals a higher rate of malignancy in B and AUS/FLUS categories than in previous literature, with the risk of even higher than in FN/SFN lesions in this study. This is due to occurrence of
occult papillary carcinomas and their low ultrasound visibility. Other categories had malignancy rates similar to
previous literature.

INTRODUCTION

Fine-needle aspiration (FNA) is the first screening test for patients with thyroid nodules. It is
performed using a thin biopsy needle guided by
ultrasound.1 The Bethesda System for Reporting
Thyroid Cytopathology (TBSRTC) was the first to
define six diagnostic categories that allow pathologists to provide clear information to clinicians
about the nature of the lesion, and to guide clinicians through already determined criteria
(TABLE 1).2,3
Literature states that FNA has a low sensitivity
(50.0-65.0%), which can lead to the inadequate diagnosis of serious conditions.4 Due to TBSRTC’s
great clinical significance, we considered it im-

portant to evaluate its accuracy.
The aim of our study was to determine the diagnostic accuracy of TBSRTC and the risks for malignancy in certain categories of TBSRTC.

METHODS

In this retrospective study, the results of cytological and pathohistological diagnoses were compared. Cytological samples were obtained by ultrasound-guided FNA, while the pathohistological
samples were obtained after thyroidectomies, performed from 01.01.2016 to 31.12.2016 at the University Clinical Center of the Republic of Srpska.
The samples were processed at the Institute of Pathology of the University Clinical Center of the

AMSj Vol. 17 | Nov 2019

Diagnostic category

Risk of
malignancy

Standard treatment

Non-diagnostic (ND)

1-4 %

Repeat FNA

Benign (B)

0-3 %

Clinical follow-up

Atypia of undetermined significance/
Follicular lesion of
undetermined significance (AUS/FLUS)

5-15%

Repeat FNA

Follicular neoplasm
/ Suspicious for a
follicular neoplasm
(FN/SFN)

15-30 %

Surgery –
lobectomy

Suspicious for malignancy (SM)

60-75 %

Subtotal thyroidectomy or lobectomy

Malignant (M)

97-99 %

Total
thyroidectomy

study included 65 patients, whose pathohistological samples were compared to cytology.
The data were analyzed using descriptive statistics
methods in Excel 2016 and Statistical Package for
the Social Sciences 26 (SPSS 26) for Windows.
Using the two-tailed Student’s t-test for independent variables the statistical significance of difference in data was determined. A significant difference was considered to be P<0.05.

RESULTS

Of the 65 patients, 83.1% was female and 16.9%
male, with a female to male ratio of 4.9 (TABLE 2).
A statistically significant difference in age of occurrence of the disease between women and men
was not found (P=0.320).
Clinical diagnoses before FNA were: multinodular
goiter (84.6%), diffuse goiter – Graves (11.0%),
carcinoma (3.0%), autonomic node (1.0%). Cytological and pathohistological findings are shown
below (TABLE 3).

TABLE 1 Risk of malignancy and the standard treatment
of certain categories of TBSRTC2

Republic of Srpska. Cytological findings were
classified into 6 categories by TBSRTC. ND category was excluded from the study, because it is
just a sign that biopsy needs to be performed again.
We considered categories B, AUS/FLUS and FN/
SFN as benign and SM and M as malignant. The
risk of malignancy was determined by calculating
percentage of malignant cases in chosen TBSRTC
category in relation to the total number of cases in
that category.

Benign thyroid gland lesions most commonly occurred in the seventh decade of life, and malignant
lesions in the sixth decade.
Diagnostic accuracy of TBSRTC was found to be
86.2% (TABLE 4).

Criteria for inclusion were that the patient had FNA
of the thyroid during the year 2016, performed
in our institution. Exclusion criteria were an ND
category of TBSRTC, no performed surgery (thyroidectomy, lobectomy) and treatment and surgery
performed in another institution.
At the beginning of the study, cytological findings
of 254 patients were analyzed, with the number of
microscope slides ranging from 1 to 8 slides. 189
patients were excluded during this process. The

The calculated malignancy risk was 22.2% for
B, 13.6% for AUS/FLUS, 13.3% for FN/SFN,
100.0% for SM, and 100.0% for M. If occult papillary carcinomas were excluded from the study, malignancy risks would be: B 12.5% (-9.7%), AUS/
FLUS 8.3% (-5.3%), FN/SFN 7.1% (-6.2%), SM
100,0%, M 100,0%.

DISCUSSION

In our study’s sample women were 4.9 times more
represented than men, which is similar to infor-

Age at the beginning of disease

Gender

N

%

mean

SD

min

max

median

Male

11

16.9%

61.1

11.7

36

76

63

Female

54

83.1%

56.9

13.0

24

79

58

Total

65

100.0%

57.6

12.8

24

79

59

TABLE 2 Correlation between gender and age of patients
Nov 2019 | AMSj Vol. 17
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roidectomy (performed due to TBSRTC or clinical
indications). There are numerous patients whose
thyroid glands are not removed after initial biopsy,
so the real risk of malignancy in the B category is
in practice less than the one obtained.

REFERENCES

1.
2.
3.

When comparing calculated characteristics of
TBSRTC in our study with others a low test sensitivity was found.14-17 There was no significant difference in positive and negative predictive values.
The diagnostic accuracy of the test in our study
was lower than in the literature, except in comparison with a study by Muratli et al., where it was
77.3%.14-17
New studies indicate the importance of introducing molecular tests in assisting triage of gray zone
categories - AUS/FLUS, FN/SFN.7, 18-19

CHART 1 Comparison of the risk of malignancy in our study and in the TBSRTC guide

mation in previous literature.5 A statistically significant difference in age of occurrence of disease
was not found (P=0.320). When comparing the
number of benign and malignant lesions assessed
during FNA and postoperative, a greater number of
malignant tumors was discovered than expected.
Papillary carcinoma was the most common type of
carcinoma, both in our and other studies.6
Compared to the predicted risks of TBSRTC criteria, the risk of malignancy in the B was significantly higher. The risk of malignancy in FN/SFN was
lower than in AUS/FLUS in our study and lower
than the TBSRTC criteria (CHART 1).2
Measures of diagnostic accuracy of TBSRTC
True
positive

10.8%

False
positive

0.0%

True
negative

75.4%

False
negative

13.9%

43.8%

Diagnostic
specificity

100.0%

100.0%

Negative
predictive
value

84.5%

Diagnostic
sensitivity
Positive
predictive
value

Diagnostic accuracy

86.2%

TABLE 4 Measures of diagnostic accuracy of TBSRTC in
our study

According to a meta-analysis by Straccia et al., the
risk of malignancy in AUS/FLUS is also higher
than the risk in FN/SFN.3 Other studies also indicate increased risk of malignancy in AUS/FLUS.7-9

4.

5.

6.

In our study, the risk of malignancy was significantly increased in the B category of TBSRTC.
The diagnostic accuracy of the test was reduced,
and the sensitivity was very low. The presence of
occult papillary carcinomas presents a problem for
an adequate biopsy and TBSRTC categorization
due to extremely low ultrasound visibility.

7.

8.

9.

Compared to a study by Her-Juing Wu et al., the
risk of malignancy in B (3.0%) is evidently higher
in our study (22.2%) – as much as 7.4 times as
high. The same can be seen for the risk in AUS/
FLUS (6.0%).9
A significantly higher risk in the B category is the
consequence of the presence of occult papillary
carcinomas (OPC), whose invisibility on ultrasonography makes it impossible for clinicians to
perform adequate FNA. In most cases, with the
pathohistological diagnosis of the occult papillary
carcinoma there was also diagnosis of multinodular goiter, which is a benign lesion and corresponds
to the B category.
By excluding OPC, the reduction of absolute risk
for malignancy was: -9.7% for B, -5.3% for AUS/
FLUS and -6.2% for FN/SFN. These results are
consistent with other studies.6, 11-13
Consideration should be given to the fact that we
compared FNA findings and findings after thy-
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10.

Pathohistological findings /
TBSRTC
Goiter

AUS/
FLUS*

B
7

Hashimoto

FN/SFN

SM

6

24

37.0%

2

6

9.2%

18

27.7%

14

21.5%

1

1.5%

1

1.5%

1

1.5%

6

7 (3/4)

5

4

2 (2/0)

2

Occult papillary carcinoma**

2

1

1

4

2

1 (0/1)

Medullary carcinoma

1
1

Total

Total

4 (1/3)

Papillary carcinoma

Amyloidosis

M

11 (6/5)

Adenoma

Follicular carcinoma

Wu H, Swadley M. The Bethesda system for reporting
thyroid cytopathology: into the clinic. Pathol Lab Med
Int. 2015:47-54
Ali S, Cibas E. The Bethesda system for reporting thyroid
cytopathology. New York: Springer; 2010.
Straccia P, Rossi E, Bizzarro T et al. A meta-analytic
review of the Bethesda System for Reporting Thyroid
Cytopathology: Has the rate of malignancy in indeterminate lesions been underestimated?. Cancer Cytopathol.
2015;123(12):713-722.
Ratour J, Polivka M, Dahan H et al. Diagnosis of Follicular Lesions of Undetermined Significance in Fine-Needle Aspirations of Thyroid Nodules. J Thyroid Res.
2013;2013:1-6.
Bhartiya R, Mallik M, Kumari N et al. Evaluation of
thyroid lesions by fine-needle aspiration cytology based
on Bethesda system for reporting thyroid cytopathology
classification among the population of South Bihar. Indian J Med Paediatr Oncol. 2016;37(4):265.
Chandra S, Chandra H, Bisht S. Malignancy rate in thyroid nodules categorized as atypia of undetermined significance or follicular lesion of undetermined significance
- An institutional experience. J Cytol. 2017;34(3):144.
Krauss E, Mahon M, Fede J et al. Application of the
Bethesda Classification for Thyroid Fine-Needle Aspiration: Institutional Experience and Meta-analysis. Arch
Pathol Lab Med. 2016;140(10):1121-1131.
Chung Y, Yoo C, Jung J et al. Review of atypical cytology
of thyroid nodule according to the Bethesda system and
its beneficial effect in the surgical treatment of papillary
carcinoma. J Korean Surg So. 2011;81(2):75.
Ho A, Sarti E, Jain K et al. Malignancy Rate in Thyroid Nodules Classified as Bethesda Category III (AUS/
FLUS). Thyroid. 2014;24(5):832-839.
Her-Juing Wu H, Rose C, Elsheikh T. The Bethesda system for reporting thyroid cytopathology: An experience
of 1,382 cases in a community practice setting with the
implication for risk of neoplasm and risk of malignancy.
Diagn Cytopathol. 2011;40(5):399-403.

18
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15

4

3

27.7%

38.5%

23.1%

6.2%

4.6%

TABLE 3. Correlation between cytological and histopathological findings*
* The brackets show separate values for AUS and for FLUS (AUS / FLUS).
** Occult papillary carcinomas are already calculated in total number of papillary carcinomas.
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P-values and confidence
intervals
Previously published in AMSj edition 6 by B. Lissenberg-Witte, PhD1
1. Amsterdam UMC, Vrije Universiteit Amsterdam,
Epidemiology and Biostatistics, Amsterdam,
The Netherlands.

No statistical question this time. Partly because
I wasn’t asked a question, but also because of a
recent Science Cafe organized by the Young Statisticians of the Netherlands Society for Statistics and Operations Research. The subject of this
evening was ‘To p or not to p?’, referring to the
widely reported as well as misinterpreted and even
mistrusted p-value (medical) researchers love to
report. Unfortunately, I was unable to attend. It
would have been an interesting topic. A discussion
with medical students at the VUmc during a statistics course made me wonder: shouldn’t we start
by explaining basic statistical terminology before
we can begin to perform analyses? Therefore, this
‘statistical problem’ is about p-values (and a little
bit about confidence intervals).
The p-value comes into play when testing a null
hypothesis against an alternative hypothesis and is
formally defined as the probability of the observed
result or even more extreme results, if the null hypothesis were true. This observed result could for
example be the mean difference when comparing
a continuous outcome between two groups or the
odds ratio of one group compared to another group
for a dichotomous outcome. So we’ve defined the
p-value, but what does it tell us? And more importantly, what does it not tell us?
The first misconception of the p-value is that it
equals the probability that null hypothesis is true.
This is not the case; the p-value is calculated under the assumption that the null hypothesis is true,
hence it cannot be the probability that it is true.
Based on the p-value, the null hypothesis is either
rejected or not at a certain significance level α,
usually 5%. Rejecting the null hypothesis means
that the alternative hypothesis is accepted, whereas
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not rejecting the null hypothesis does not mean it
is accepted. As in court, statistics works under the
assumption ‘innocent until proven guilty’. If there
is not enough evidence it doesn’t mean a suspect
really is innocent, for now there is just not enough
evidence he is guilty! In statistics, the p-value is
a measure for the evidence, and a non-significant
p-value only implies that there is not enough evidence to reject the null hypothesis, at least based
on the sample under consideration. On the other
hand, there could be enough evidence to reject the
null hypothesis (and accept the alternative hypothesis) whereas the null hypothesis is in fact really
true. The probability that the null hypothesis is
falsely rejected is exactly equal to the significance
level α.
The standard significance level of 5% is however quite arbitrary. Imagine two different samples
obtained under exactly the same conditions, where
for the first sample a p-value of 0.049 was observed
and for the second sample one of 0.051. Based on
the first sample the null hypothesis would be rejected and based on the second it would not. If the
two samples were of equal size, this difference can
only be explained by chance. Repeating the study
on a new sample over and over will give you some
idea whether you can reject the null hypothesis or
not, but you can never know for sure. So when you
come across a p-value close to the significance level, be cautious with your conclusion - it’s not as
black and white as it might look!
Furthermore, p-values do not give any information
about the size of the effect: two different samples
may yield the same effect but not the same p-value,
or vice versa. Moreover, a statistically significant
effect is not necessarily a clinically relevant effect.
In general p-values are therefore reported together
with estimated effect sizes and corresponding confidence intervals. Hypotheses can also be rejected
solely based on confidence intervals: if the null effect is not contained in the 95% confidence interval, the null hypothesis can be rejected at the 5%
significance level. Why do we then report both the
p-value and the confidence interval in a research
paper? Well, the confidence interval gives us an
idea about the magnitude of the effect, but not
about the magnitude of the evidence. Of course it
holds that the narrower the interval, the more cer-

tain we are about the estimated effect. But what is
narrow? In any case, a p-value of 0.045 is much
larger than one of 0.004…
Unfortunately, confidence intervals are also
misinterpreted quite often. The definition of a
95% confidence interval is given in the ‘Statistical terminology highlighted’-box. Note that it
does not mean that there is a 95% probability
that the interval covers the true (i.e. population)
effect, nor that 95% of the sample data lies within
the interval. It may however be understood as an
interval estimate of plausible values for the true
effect.
In conclusion, p-values (and to a lesser extent
confidence intervals) are complex, sometimes
counterintuitive measurements. But as long as
journals insist on reporting them and other methods, like Bayesian methods, are also mistrusted
they will persist in (clinical) research. Hopefully,
this ‘statistical problem’ can contribute to the
understanding of this method.

STATISTICAL TERMINOLOGY
HIGHLIGHTED
P-VALUE: the probability of the observed
effect or even more extreme effects if the null
hypothesis is true.
95% CONFIDENCE INTERVAL:

if the study is
repeated many times, 95% of the intervals will
contain the true value of the population effect/
parameter.
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MEDICAL BUSINESS

One of the reasons why people in need of mental
healthcare do not seek counselling is because of
the stigma surrounding it. Therapy is still viewed
by many as an extreme measure only for ‘crazy
people’ or as some kind of ‘hocus pocus’.1 People
may prefer AI because they do not have to confront
a real person and can get help anonymously and
shamelessly. One survey showed that 70.6% of the
psychiatric outpatients participating would be interested in using mental healthcare related apps to
monitor their symptoms.2 One could argue that for
some individuals this form of care is better than
none.
Others seeking help are unable to because of the
costs and waiting lists. While not everyone can afford a smartphone, for those who do these cheap, or
even free, apps could dissolve a big financial barrier and increase their chances of finding the help
they require. Besides the costs, many countries encounter shortages of mental healthcare professionals, like India, with “less than 5,000 psychologists
for 1,3 billion Indians”, rural United States, and
even the Netherlands, where clinics are forced to
function with mainly temporary workers. 3, 4 Consequently, waiting lists emerge, which results in
people not receiving or giving up on seeking help.
AI units could provide a temporary solution and
prevent a situation from escalating.

Waiting lists also affect professionals as they experience an immense workload at their mentally
challenging job. This could lead to burn outs and
leaves of absence because of mental health issues,
which also cost a lot of money. One possible solution is Psychological Artificial Intelligence Service ‘Tess’: A customizable mental health chatbot, developed by X2AI Inc. It can generate up
to 3,000,000 unique conversations and provide
multiple levels of support. A preliminary launch,
where caregivers were given access to Tess for 30
days, showed that 76% found Tess’ support and
coping skills relevant and 88% of conversations
were considered helpful.5 Evidently chatbots seem
to provide significant support.
One of the biggest shortcomings of mental healthcare is that it is not available 24/7. Because of the
costs and shortages, hiring more professionals
is unattainable, but AI could provide a reasonable substitute. The virtual robot therapist Wysa
can, for instance, help stressed out students, like
one engineering student in Delhi, who reveals he
wants to talk “about [his] fears” at night which is
infeasible with a regular therapist.3 Thus the 24/7
availability can provide care for those that are otherwise precluded from it.
Sceptics argue that AI is incapable of fully replacing trained therapists, since they cannot prescribe
medication and are unable to recognize alarming
behavior. They should not function as replacements, which is why strict regulations and honest
disclaimers are fundamental. AI like Tess give
disclaimers and are capable of “a basic risk assessment” after which they can “send a crisis alert via
SMS to a counsellor or crisis centre to instruct them
to take over the conversation in order to de-escalate the crisis”.5 Although still rudimentary, AI is
ever improving and should not be disregarded.
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BACHELOR THESIS

Artificial intelligence (AI) is playing a bigger role
in today’s society and is combatting the shortage
of workforce in the mental health field in countries
like India and America. For this reason, some argue that AI should be more generally employed in
the Netherlands. This paper will demonstrate how
these AI units could contribute to mental healthcare and why they should be commonly implemented in the Netherlands as well.
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To conclude, AI like Tess have been proven to
reduce symptoms of depression and anxiety and
reactions of the majority of users have been positive.6 Therefore, instead of fighting change, we
should accept it, work on arising issues, and, most
importantly, reap the benefits.
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CHANGING PERSPECTIVES

From evidence-based medicine to precision medicine:
advances in medical care
Julia Driessen1 and Anna Emanuel2
1. Department of Hematology, Amsterdam UMC, location AMC, University of Amsterdam; and Cancer Center
Amsterdam, Amsterdam, the Netherlands;
2. Department of Internal Medicine, Amsterdam UMC, location VU Medical Center, Amsterdam, The Netherlands

Evidence-based medicine is an established principle in daily medical practice. The highest level of
evidence is based on randomized controlled trials
(RCTs) and recommendations and guidelines are
generally based on results of such studies.1 Unfortunately, in the last decades the concept has arisen
that results obtained by RCTs are the only good
proof of treatment efficacy. However, conducting
an RCT takes a lot of time and requires large numbers of patients, which limits high-quality research
in rare diseases or small subgroups of patients. In
addition, an RCT examines a treatment effect on
population basis, without considering inter-individual differences. Subgroup analysis or combining patient values and preferences is something
that is not widely applied in evidence-based medicine.2
Precision medicine is the combination of evidence-based medicine with the influence of individual patient characteristics such as genetics, biomarkers, phenotype of disease and condition of the
patient. Big-data studies are used to investigate the
benefit of certain treatments in specific subgroups
of patients, which has become more important
with the development of molecular and genetic
analysis to define disease phenotype.2
An example of precision medicine is the application of risk profiling to determine the appropriate
treatment in cancer patients. For patients diagnosed with Hodgkin lymphoma, prognostic values
include age, the presence of B-symptoms, number
of nodal localizations and nodal regions, extranodal disease and erythrocyte sedimentation rate.3
Based on these risk factors, patients with limited
stage disease are divided into favorable or unfavorable, which determines the number of chemotherapy cycles. After two cycles of chemotherapy,
an FDG-PET-CT scan is done. Patients with residual disease escalate to a more heavy chemotherapy

schedule which has been proven to enhance progression free survival in these patients.4 Patients
with complete remission receive a less intense
treatment schedule to limit toxicity.5
Precision medicine can optimize treatment for a
subgroup of patients and may limit toxicity in lowrisk patients. Preferably, evidence-based medicine
and personalized medicine should be combined to
improve treatment for all patients.
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I think I can fly!
Sanne van Beem1 and Mario Maas2
1. Faculty of medicine, Amsterdam UMC Location VUmc, VU University
2. Department of Radiology, Amsterdam UMC Location AMC, University of Amsterdam

QUESTION 2

CASE

A 20-year-old student, under the influence of
drugs, thought he could fly. He fell from a considerable height and landed on his face. He was
brought to the hospital by ambulance and was
unconscious upon presentation. A CT of the
head was made.

QUESTION 1

Which drug is most likely to be the cause of this
hallucination?
A.
GHB
B.
XTC
C.
Cocaine
D.
LSD
E.
Amphetamine
Hint: what classes of drugs do you know?

How do you call these types of fractures?
A.
Lisfranc fractures
B.
Le Fort fractures
C.
Greenstick fractures
D.
Open book fractures
Hint: see volume 15 for the description of one of
these fractures!

QUESTION 3

How would you classify these fractures?
A.
Type 1 and type 2 left, type 1 and 3 right
B.
Type 1,2 and 3 left, type 1 and 2 right
C.
Type 1,2 and 3 on both sides
D.
Type 3 left and type 1,2 and 3 right
E.
Type 2 and 3 right, type 1,2 and 3 right
Hint: Which bones are broken and which are not?
Some are indicated by arrows, but not all!

?

Answers on page 21
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Answers ‘An unexpected ending’
Jisce R. Puik and Jurriën Stiekema

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

EXPLANATION

QUESTION 1

Image 1 shows a fistula (with air) from a small collection superior and adjacent to the greater curvature of the
stomach (towards the descending colon). Image 2 shows
the opening of the gastrocolic fistula.
A. An ectopic pancreas, may be formed during embryonic rotation of the foregut: the uncinated process and
lower part of the pancreatic head fuses with the upper
part of the head, body and tail. Patients can present with
abdominal pain, possibly due to secretions onto the
gastric tissue. Endoscopic images show a firm round or
ovoid subepithelial lesion, usually with central duct orifice visible as central umbilication. CT images can show
an intramural mass that (depending on acini and ductal
composition) has similar enhancement to the normal
pancreas.
B. Gastrocolic fistula, usually connect the greater curvature of the stomach with the transverse colon and are
very rare. Historically, common causes were transverse
colon adenocarcinomas (western countries), gastric malignancies (eastern countries) and gastric ulcers. Since
the widespread use of medicine that reduces the production of gastric acid, it has become a rare etiology.
Patients can present with diarrhea, abdominal pain, fecal
halitosis, feculent vomiting, malnutrition, weight loss,
anemia, etc. Changes in the gastric microbiome can exacerbate diarrhea. Endoscopic images can show normal
epithelial lining and an orifice as the entrance of the fistula. CT images can show the fistulous tract.

a smooth bulge lined with gastric epithelium and when
it increases in size it may show central ulceration. CT
shows a mass of soft tissue and areas of lower density in
the case of necrosis occurring.
QUESTION 2

Usually, a CT scan with contrast is preferred. Not only
does it show the track of the fistula, but it can also show
other abnormalities, such as associated abdominal abscesses, collections or obstructions distal to the fistula.
Gastrointestinal endoscopy and colonoscopy may show
the fistula and can exclude other disease. When performing endoscopy, methylene blue can be injected into the
fistula opening. If the patient loses the blue dye along
with the stool, there is proof of a gastrocolic fistula. If a
CT-scan is unavailable, an alternative diagnostic tool is
a barium enema.
QUESTION 3

Gastrocolic fistulas are rare because they invade across
the gastric wall, the gastrocolic omentum and the intestinal wall. Transmural damage and ulcerations can develop as a result of ischemia due to (chronic) vascular
occlusion or strictures. It is rare for a colorectal tumor
to infiltrate through the serosa of the colon and stomach
and cause lumen-to-lumen necrosis, especially between
the stomach and descending colon. The images show
no signs of infiltrating malignancy. Chronic pancreatitis
and late onset of Crohn’s disease seem less likely to be
the underlying cause based on these images and epidemiology.

C. Duplication cysts, are rare congenital malformations
that can occur anywhere along the GI tract, in particular
the ileum, and of which only 4% is gastric. They present
in the first year of life with obstructive complaints and
can be a coincidental diagnosis later in life. Endoscopic
images show cystic or tubular conformations with normal overlaying mucosa. A CT scan will show a fluid
filled cystic mass.
D. Gastrointestinal stromal tumors (GISTs), are the most
common mesenchymal tumors of the GI tract and are
thought to originate from the interstitial cells of Cajal.
Gastric GISTs can present with obscure blood loss, resulting in anemia, and rarely present with melena due to
occult bleeding. With endoscopy, the lesion appears as
Nov 2019 | AMSj Vol. 17
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ARTICLE

Answers ‘I think I can fly!’

Colophon

Sanne van Beem and Mario Maas

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

Correct answers: 1D, 2B, 3C

•

EXPLANATION

The student was under the influence of LSD. LSD is
a hallucinogenic drug, which means that it alters the
perception of the user. It has very potent psychotropic
effects, resulting in an altered state of consciousness, a
good mood and euphoria, but it can also provoke psychotic behavior or even lasting psychosis.1 The student most likely thought he could fly as a result of the
psychosis inducing effects. Because human beings are
unable to fly, he fell on his face, resulting in extensive
facial fractures.
Fractures of the midface are classified using the Le Fort
classification. Le Fort fractures are usually a result of
blunt trauma.
There are three types of Le Fort fractures:
• LE FORT TYPE 1: the teeth are separated from the
face by a horizontal fracture of the maxilla. Dental
fractures are commonly seen. It results in a “floating palate”.
• LE FORT TYPE 2: this type involves the zygomaticomaxillary suture, nasofrontal suture, pterygoid process of the sphenoid and the frontal sinus. Where
a type 1 fracture is a more horizontal fracture, this
can be described as a pyramidal fracture. Complications can occur if the orbit is involved, resulting
in optic nerve damage and orbital hematomas.
Damage to the medial maxillary buttress can cause
complications in the form of CSF leakage or epistaxis. Le Fort type 2 can be described as “a floating maxilla”.

LE FORT TYPE 3: this type involves the nasal bones,
orbital walls, pterygoid processes and zygomatic
arches. It leads to a complete separation of the midface from the cranium. It can lead to both orbital
complications and CSF leakage. Le Fort type 3 can
be described as a “floating face”.

All three types of fractures can occur simultaneously.2,3
In our patient, a fracture of the maxilla was seen (Le
Fort type 1) as well as fractures of the zygomatic bone
on both sides, fractures of the maxillary sinus, the naso-orbital-ethmoidial complex, the frontal sinus and the
mandibular collum on both sides. Furthermore, a mandibular fracture on the left side was seen (Le Fort type 2
and 3). This means that the patient had all three types of
Le Fort fractures on both sides of his face.
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