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Het NTvO 3.0, daar wilde ik deze keer eens bij stilstaan. We 
blijven veranderen en hopelijk verbeteren. Ik mag de derde 
hoofdredacteur zijn sinds 1993, of eigenlijk de vierde, want 
Wim Keessen overleed geheel onverwacht, nog voordat de eerste 
editie was verschenen. Na de verandering van de volledige 
redactie in de eerste editie van 2012 vertrekken deze keer Job 
van Susante en Harmen Ettema als leden van de redactie. Om 
een gefaseerde verandering in de redactie mogelijk te maken 
stapten al eerder Rudolf Poolman en Hans Hendriks uit. Van 
de groep uit 2012 resteren alleen Wouter van Hemert en mijn 
persoontje. De goede verstaander zal begrijpen dat er volgend 
jaar weer een vacature zal zijn.

Mijn voorgangers Jan de Waal Malefijt en Arthur de Gast 
redigeerden respectievelijk 37 en 36 edities. Ik mocht er 21, 
inclusief deze, redigeren, maar ik hoop nog enkele stappen 
te mogen zetten. U bent dus nog niet van mij af, hoewel 
een dergelijke terugblik dat zou kunnen suggereren. De 
afgelopen vacatures zijn enthousiast opgevuld door niet 
alleen orthopaedisch chirurgen, maar ook door orthopaedische 
onderzoekers en AIOS. Met de huidige wissel is de balans in de 
redactie zelfs evenredig. Nieuwe krachten in de redactie zijn 
Walter vd Weegen uit Geldrop en Marc Nieuwenhuijse uit Leiden.

Er lijkt nog een verandering aan te komen. Het NTvO kan zomaar 
tot het Nederlands Tijdschrift van Orthopaedie en Traumatologie 
worden, nu het Nederlands Tijdschrift voor Traumatologie 
besloten heeft te stoppen. Een dergelijke verandering van 
naam lijkt de huidige redactie niet nodig daar we altijd al 
traumatologisch onderzoek verwelkomden. Wellicht dat het 
NTvO nu ook gevonden kan worden door traumatologen van welk 
origineel specialisme dan ook. Naast onze heelkundige collegae 
roep ik ook andere aanpalende specialismen op. Ook van buiten 
de landsgrenzen verwelkomen wij inzendingen. Ik denk hierbij 
aan opvolging van eerdere Belgische artikelen, maar ook meer 
bekendheid binnen de Nordic Orthopaedic Federation zou een 
uitbreiding van ons lezers- (en inzenders-) bestand mogelijk 
kunnen maken.

Dr. Taco Gosens, hoofdredacteur
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De Nederlandse Orthopaedische Vereniging werd op  
1 mei 1898 in Amsterdam opgericht.

De Vereniging heeft als doel: 
- Het bevorderen van studie en het verbreiden van kennis 

van de conservatieve en operatieve ortho pedie onder 
artsen.

- Het behartigen van de sociale belangen van de artsen 
die de orthopedie uitoefenen, zowel binnen de vereni-
ging als daar buiten.

Het Nederlands Tijdschrift voor Orthopaedie is het officiële 
orgaan van de Nederlandse Orthopaedische Vereniging. Het 
heeft ten doel de leden van de Vereniging en andere geïn-
teresseerden te informeren over ontwikkelingen op ortho-
pedisch gebied, waarbij zowel klinische als fundamentele 
aspecten worden belicht. Deze doelstelling wordt verwe-
zenlijkt in de vorm van oorspronkelijke artikelen, edito-
rials en verslagen van wetenschappelijke vergaderingen, 
met name die van de NOV. Naast verenigingsnieuws wordt 
ook aandacht besteed aan recent verschenen literatuur 
en proefschriften. Voorts worden congressen, symposia en 
workshops op het gebied van de orthopedie aangekondigd.

Beweringen en meningen, geuit in de artikelen en medede-
lingen in deze publikatie, zijn die van de auteur(s) en niet 
(noodzakelijkerwijs) die van de redactie. Grote zorgvuldig-
heid wordt betracht bij de samenstelling van de artikelen. 
Fouten (in de gegevensverwerking) kunnen echter niet altijd 
voorkomen worden. Met het oog hierop en omdat de ontwik-
kelingen in de medische wetenschap snel voortschrijden,  
wordt de lezer aangeraden onafhankelijk inlichtingen in te  
winnen en/of onderzoek te verrichten wat betreft de 
vermelde diagnostische methoden, doseringen van medi-
cijnen, enz. De redactie wijst elke verantwoordelijkheid  
of aansprakelijkheid voor (de juistheid van) dergelijke gege- 
vens van de hand en garandeert noch ondersteunt enig  
produkt of enige dienst, geadverteerd in deze publikatie, 
noch staat de redactie garant voor enige door de vervaar-
diger van dergelijke produkten gedane bewering.

Conform de richtlijnen van de Inspectie voor de Gezond-
heidszorg (sectie reclametoezicht) zijn reclame-uitin-
gen voor en productinformatie van receptgeneesmid-
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Introduction

A frozen shoulder is a painful and disabling condi-
tion, associated with synovitis and capsular contrac-
tion, and is also known as an adhesive capsulitis.1,2 
A frozen shoulder is classified as primary (idiopath-
ic) or secondary (known aetiology).3-5 
A primary idiopathic frozen shoulder occurs in 
2% to 5% of the population.2 The peak age is 56 
years and onset before 40 years of age is rare. 
Women are more often affected than men and a 
frozen shoulder in the non-dominant extremity is 
more common.

The disease progresses through three clinical 
phases; the freezing phase, the frozen phase and 
the thawing phase.1 The freezing phase is char-
acterized clinically by pain and loss of range of 
motion (ROM) as a result of the pain and the con-
tracture of the capsule. The frozen phase is char-
acterized by a stiff shoulder and subsiding pain. 
The thawing phase consists of a gradual improve-
ment of the ROM.
The diagnosis can be made by taking the history 
and physical examination.2 Imaging is often used to 
rule out underlying pathology of the shoulder. The 
natural course of a primary idiopathic frozen shoul-
der is resolution, complete or incomplete, and usu-
ally a frozen shoulder lasts about 30 months.2,6 
Therapy is directed at pain relief and regaining 
ROM, depending on the phase of the frozen shoul-
der. Patient education concerning the diagnosis, 
the stages of the disease, goals and treatment for 
each stage is an important part of the therapy, 
since patient education can reduce frustration and 
encourage compliance.1,2 In addition, education in 
exercises, for example in a simple home program, 
can improve self-assessed shoulder function and 
health status.7
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Effectiveness of an online community for patients 
with a frozen shoulder - a pilot study 

Martijn Dietvorst, Jean-Paul J.A.P.A.C. van Kollenburg, 
Henk W.J. Koot and Hans (J.)G.E. Hendriks

Background: Frozen shoulder is a painful and disabling condition, often lasting more than three years. Patient education 
is necessary for knowledge and self-management. An online community for patients with a frozen shoulder has potential 
advantages over traditional patient education and offers the possibility to improve knowledge and self-management. 
objectives: The aims of this study were to evaluate whether the use of the website increases knowledge about the fro-
zen shoulder and self-management. Furthermore, with a view to future development of the website, patient satisfac-
tion with the website was evaluated.
Methods: In this prospective pilot study 21 consecutive patients with a primary frozen shoulder were included. All pa-
tients completed a knowledge test and self-management questionnaire and were asked to participate in the online com-
munity. After five weeks, all patients completed the same questionnaires. Patients, who had participated in the online 
community, completed a questionnaire on satisfaction of the website. 
Results: 16 of the 21 patients were interested in joining the online community, of which 13 patients eventually joined. 
The intervention group (n=13) had a statistical significantly higher score for the knowledge test (12/14 and 9.5/14;  
p-value = .005) and were higher educated (p-value = .023), compared with the control group (n=8). After five weeks, 
the intervention group scored 12/14 and the control group 10/14 points. The difference between the intervention 
group and the control group was statistically significant (p-value .006). Within the groups, the differences between 
week 0 and week 5 were not statistically significant.
overall, patients were satisfied with the online community and gave 7.5 out of 10 points as indication of their satisfaction. 
Conclusion: In this pilot study, the intervention group, participating in the online community, showed significantly 
higher scores on knowledge of the frozen shoulder. however, there is obvious bias, since the intervention group was 
higher educated and no difference was found within this group. Patient satisfaction was good. 
To address these issues, future work will be directed at creating more activity online, in an attempt to lower the thresh-
old for interacting online for less educated patients (for instance by adding audiovisual presentations or animations). 
Since knowledge in this group is lower, the potential benefit is greater.
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Patient education
Educating patients can be achieved many ways. 
Traditionally, information is given by the physician 
during the outpatient visit. However 40% to 80% 
of this information is forgotten immediately and 
half of the retained information is remembered 
incorrectly.8-10 Thus, a more effective form of edu-
cation is needed. 
Multimedia education has potential advantages 
over the ‘traditional’ patient education.8 Informa-
tion can be provided in many formats, including 
audiovisual presentations or animations.8 The in-
formation can be viewed at a pace and place that 
suits the patient and can be provided using differ-
ent types of technology, including a tablet, smart 
phone or computer.8

Since reading about experiences of peers can affect 
decision making, the sense of isolation and support, 
and the adjustment to the disease and health con-
dition, another potential advantage of multimedia 
patient education is the peer-to-peer connection 
on the internet.11 Peer-to-peer connection on the 
internet is in contrast to traditional contact be-
tween peers not limited by time and distance.11 

Self-management
The goal of patient education is to improve, maintain 
or cope with the current (chronic) condition.12,13 
Knowledge of the condition and management is a 
crucial skill for self-management.14,15 However, 
knowledge is not the only important skill for suc-
cessful self-management, patients need to actively 
share decision-making with their health profession-
als, follow their treatment plan and monitor and 
manage symptoms.14,15 
The internet has the possibility to provide a com-
munity where patients can improve their self-man-
agement skills; it can provide information and con-
tact between patients and health professionals. 

The aim of this study
For this pilot study, an online community was initi-
ated with the aim of evaluating the value of partici-
pating in improving the knowledge and self-manage-
ment of patients with a primary idiopathic frozen 
shoulder. Besides, we aimed to evaluate whether 
patients were satisfied with the website and which 
applications patients have used on the website. 

Methods

In collaboration with digitalepoli.nl (Digitalepoli.
nl, Rosmalen, The Netherlands), an online com-
munity for patients with a frozen shoulder was cre-
ated (Appendix 3). We used the “premium pack” in 
which all applications are available; a blog, chat, 

mail, information, files/video’s, forum, frequently 
asked questions (FAQ’s) and questionnaires. In addi-
tion, there was the possibility to upload the treat-
ment plan in the personal file of the patient and 
to invite an infinite number of health professionals. 
The website meets the Dutch criteria for informa-
tion security (NEN7510) and is secured by a personal 
email address and password. We uploaded informa-
tion about the shoulder, the frozen shoulder and the 
suprascapular nerve block. We uploaded links to rel-
evant websites, social media, animations and videos 
and created a disclaimer. The orthopaedic surgeons, 
who are specialized in shoulder surgery, were in-
vited to join the community. Using digitalepoli.nl 
costed €189.- per month. 

Study design 
Only patients diagnosed with a primary idio- 
pathic frozen shoulder by orthopaedic surgeons 
and trainees were eligible for this study. The or-
thopaedic surgeons and trainees were instruct-
ed to use the Zuckerman modified criteria as a 
guideline for inclusion, and to exclude patients 
with a history of shoulder trauma and operation 
in less than six months before the onset of the 
frozen shoulder.16,17 Between March and May 
2014, 22 patients in the Máxima Medical Centre in 
Eindhoven and Veldhoven, the Netherlands, were 
asked to participate. One patient did not give 
informed consent and was excluded (Figure 1).  
Patients were given the option to participate 
in the online community, after an explanation 
of this and of the design of this study. After the 
patients agreed to participate and signed the in-
formed consent form, the patients were asked to 
complete the questionnaire. Patients were not 
randomised in this study. After five weeks the pa-
tients were asked to complete the same question-
naires by telephone. At the same time the online 
community was checked whether the patient was 
registered on the website. 
Patients who joined the online community, are 
hereafter called the intervention group. Patients, 
who did not choose to join the online community, 
formed the control group. To compare the inter-
vention group with the control group, the charac-
teristics of the groups are presented and differ-
ences are statistically tested (Table 1). Education 
level is categorized as low (primary education and 
lower vocational education), intermediate (sec-
ondary education and intermediate vocational 
education) and high (higher vocational education 
and university). 

Knowledge and self-management
The questionnaire consists of a knowledge test 

5 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 24, Nr 1, maart 2017
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and a self-management scale. The knowledge test 
is a questionnaire consisting of fourteen ques-
tions about the definition, pathogenesis, natu-
ral course, symptoms, treatment, lifestyle rules 
and prognosis of the (primary) frozen shoulder  
(Appendix 1).
The self-management questionnaire is the Partners 
In Health (henceforth PIH) scale in Dutch, translat-
ed by the “Landelijk Actieprogramma Zelfmanage-
ment”, which is the national program concerning 
self-management. The original PIH scale was used 
in the Flinders Program of Chronic Care Self Manage-
ment and consists of twelve questions, each based 
on the six principles of self-management.18,19 The 
answers are based on a nine-point (0-8) scale.19 A 
score of 96 is the maximum score, indicating high 

self-management. Analysis of the English PIH scale 
shows an internal consistency (Cronbach’s a) of 
0.82 in 176 patients with chronic diseases.19 

Patient satisfaction 
Patients, who participated in the online community, 
were asked to complete a questionnaire of satisfac-
tion and use on the website (Appendix 2). The an-
swers were based on a five-point Likert scale, ranging 
from “completely disagree” to “completely agree”.

Medical outcome
Two years after the inclusion of the patients, the 
medical files of the patients were analyzed to gain 
insight into the medical outcome after two years. 
The amount of extra appointments at the out-

Figure 1. 
Flowchart of 
the study design.
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Table 1. Characteristics at baseline. 

  Group
 
 Intervention  Control p-value
 (n=13) (n=8)
  
Age, median (25th-75th percentile) 53 (47-60) 54 (51-67) .374
   
Gender, woman % (n) 46 (6) 63 (5) .659
   
Education level % (n)   .023
 Low 15 (2) 75 (6) 
 Intermediate  31 (4) 13 (1) 
 High 54 (7) 13 (1) 
   
Read information about frozen shoulder  69 (9) 25 (2) .080
before consult, yes % (n) 
   
Consult by orthopaedic surgeon for this  15 (2) 50 (4) .146
complaint before this consult, yes % (n) 
   
Friends or family with a frozen shoulder, yes % (n) 50 (6) 25 (2) .373
   
Duration of complaints % (n)   .393
 0-4 weeks 0 (0) 0 (0) 
 1-3 months 8 (1) 0 (0) 
 3-6 months 46 (6) 25 (2) 
 6-12 months 31 (4) 50 (4) 
 > 1 year 15 (2) 25 (2)

patient department was counted and the medical 
condition concerning the shoulder is registered.

Statistical analysis
IBM SPSS Statistics version 21 was used for the sta-
tistical analysis. Non-parametric tests were used 
to compare both groups. To compare medians be-
tween groups we used the Mann-Whitney U test and 
to compare medians within one group we used the 
Wilcoxon matched-pair signed-rank test. Numeric 
variables were compared by using the chi square of 
Fisher’s exact test. We defined a p-value less than 
.05 as statistical significant. 

Ethical approval
Approval was given by the local medical ethics com-
mittee in the Máxima Medical Centre and all pa-
tients gave informed consent before participation.

Results

Sixteen out of the 21 patients (76%) were inter-
ested in joining the online community (Figure 1). 

Eventually, 13 of those 16 patients - 81%- joined 
the online community (intervention group). In to-
tal, 8 patients did not join the community (control 
group), of which 5 patients did choose not to join. 
Two patients did not join the online community 
due to technical problems, one patient due to oth-
er reasons. The level of education at the baseline 
is significantly higher for the intervention group 
(Table 1). 

Knowledge and self-management
At the baseline the outcome of the knowledge test 
was significantly better in the intervention group 
than in the control group (Table 2). This did not 
change in five weeks. The median score in the in-
tervention group didn’t change after joining the 
community. The control group showed an increase 
of the score, which is statistically not significant.
The self-management outcome was not significant-
ly different at baseline (Table 2). The score for the 
intervention group increased with 7 points, howev-
er, this difference was not statistically significant 
(p-value of .124). The score decreased for the con-
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Table 2. Results of the questionnaires at week 0 and week 5. Results are presented as median (25th-75th percentile).

 Intervention group Control group p-value
 
Knowledge test week 0 12 (11-13) 9.5 (8.3-12) .005
Knowledge test week 5 12 (11-13) 10 (9-12) .006
   
Self-management week 0 81 (77-83) 82 (59-86) .972
Self-management week 5 88 (79-91) 80 (73-90) .414

trol group with 2 points, which was not significant 
(p-value of .068). 

Satisfaction and use
Overall, patients were satisfied with the online 
community and gave an average of 7.5 points out of 
10 as an indication of their satisfaction (Table 3).
All 12 patients spent 0 to 1 hour per week on the 
online community and 6 of the 12 patients have 
used other information resources than the online 
community. For 8 of the 12 patients the informa-
tion texts have had an added value in the treat-
ment of their frozen shoulder, followed by files 
(5/12), blog (3/12), forum (2/12), treatment plan 
(2/12) and chat (1/12).

Medical outcome
Two out of 13 patients in the intervention group 
came to the out-patient department for an ex-
tra consultation. One patient had uncontrollable 
pain, the other patient had a question concern-
ing physiotherapy (2 extra consults). 2 out of 8 
patients in the control group came for an extra 
consultation, one due to developing a subacromial 
pain syndrome in the same shoulder, the other pa-
tients due to a SLAP-lesion in the same shoulder  
(3 extra consults). The amount of extra consulta-
tions were not statically significant different be-
tween the groups.

Discussion

Participating in the online community did not im-
prove the knowledge of patients with a primary 
idiopathic frozen shoulder. The intervention group 
was significantly higher educated and had a signifi-
cantly higher score for the knowledge test than the 
control group at the baseline. The score of the in-
tervention group did not increase. An explanation 
for this phenomenon may be that the initial score 
of the intervention group was so high that an im-
provement of the median score at the baseline was 
hard to achieve. Thus, the conclusion cannot be 
drawn that the use of multimedia sessions would 
not result in an improvement of knowledge. 

In a study with bariatric patients, an online in-
formation session resulted in higher scores of the 
knowledge test than an in- person information 
session.20 In this study, the participants have com-
pleted one assessment after being informed online 
or in-person. There has been no analysis of educa-
tional level of both groups, nor has a baseline as-
sessment been done before being informed online 
or in-person. Therefore, it is difficult to compare 
the outcomes of this study with our results. 

Comparative, positive results were found in an or-
thopaedic study where patients who viewed a com-
puter-based multimedia presentation scored better 
on a questionnaire about knee arthroscopy surgery 
than patients who were given the same information 
verbally or through a pamphlet.20,21 In addition, 
information was better retained (up to six weeks) 
and patient satisfaction with information deliv-
ery was higher among the patients who viewed a 
computer-based multimedia presentation.21 In this 
study, the researchers created a multimedia edu-
cation module which consisted of voice, text and 
3D-animation video’s21 and animation and audio 
tracks were integrated, with appropriate text, into 
a linear program.21 This method allows patients to 
progress and review information.21 It is possible 
that this method is more effective than advising 
patients to read texts on a website. 

Web-based interventions are mainly of interest to 
higher educated patients, which is also seen in our 
study.22 This phenomenon is called the “inverse 
information law”, which describes that access to 
information is often most difficult for those who 
need it most, and is seen in other trials concerning 
web-based interventions.22-24 

The difference in self-management was not sig-
nificant between the intervention and the control 
group at the baseline and after five weeks. The me-
dian score of the intervention group increased dur-
ing the 5-weekly follow-up, meanwhile the median 
score of the control group decreased, both changes 
are not significant. Thus, although the use of the 
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Table 3. Results of the questionnaire on satisfaction.

Satisfaction Completely Disagree Neither agree, Agree Completely Not
 disagree  nor disagree  agree applicable
      
1. I think the information on 0 (0) 0 (0) 33 (4) 50 (6) 17 (2) X
    the website is adequate % (n)
 
2. I have gained insight into my disease  0 (0) 25 (3) 8 (1) 58 (7) 8 (1) X
    by using the online community % (n)
 
3. By using the online community,  0 (0) 25 (3) 50 (6) 17 (2) 8 (1) X
    I have improved my ability 
    to cope with my disease % (n)
 
4. I think that the online community  0 (0) 8 (1) 33 (4) 42 (5) 17 (2) X
    has its added value in the treatment 
    of a frozen shoulder % (n)
 
5. It is pleasant to have the possibility to 0 (0) 0 (0) 8 (1) 75 (9) 17 (2) X
    ask the orthopaedic surgeons questions
    on the online community % (n)
 
6. In case of problems on the website, I  0 (0) 0 (0) 17 (2) 17 (2) 8 (1) 58 (7)
    have always been able to make contact 
    with one of the administrators % (n)
 
7. The orthopaedic surgeon  0 (0) 0 (0) 25 (3) 0 (0) 8 (1) 67 (8)
    responded within three days when I 
    sent a message % (n) 

online community did not result in a self-experi-
enced increase in knowledge and management in 
this study, there is a potential that it could increase 
self-management. In addition, 8 of 12 patients in 
the intervention group believe that the informa-
tion texts have added value in the treatment.

In this study, only the effects on knowledge and 
self-management are measured in the short-term 
follow-up. As the online community keeps devel-
oping, more information is uploaded and more pa-
tients and doctors are participating on the online 
community, it might be possible that the positive 
effects of the use of an online community can be 
measured in the long-term. In addition, the natu-
ral course of a frozen shoulder consists of different 
phases, of which each phase has its own specific 
treatment and lifestyle rules. Therefore, patients 
need to be up to date in each phase and the online 
community can provide the necessary information 
and contact with doctors and peers. 

Overall, patients were satisfied with the online 
community, giving an average of 7.5 out of 10 

points as an indication of their satisfaction. 67% of 
the patients find the information on the website 
adequate, 67% of the patients have gained more 
insight into their disease by using the website, 59% 
of the patients think that an online community has 
its added value in the treatment of a frozen shoul-
der and 92% of the patients find it pleasant to have 
the possibility to ask the orthopaedic surgeons 
questions on the online community at any time. All 
patients asked a question once, several more than 
once. Patients were however not convinced that 
the online community improved the ability to cope 
with a frozen shoulder. We have opened a topic 
concerning tips for coping with a frozen shoulder 
on the forum, which unfortunately did not result in 
a discussion between patients. 

Patients were asked what they were missing on 
the online community. The main response was that 
they were missing activity and discussion on the fo-
rum and chat. Their explanation for the little activ-
ity of patients is that only 13 patients have joined 
the website and that more patients are necessary 
to create activity on the website.
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Statement 1. 
A frozen shoulder is a stiff and painful shoulder
1. True
2. False

Statement 2. 
The cause of a frozen shoulder is a muscle tear
1. True
2. False

Statement 3. 
The pain and stiffness will eventually decrease
1. True
2. False

Statement 4. 
The usual treatment of a frozen shoulder is surgery
1. True
2. False

Statement 5. 
A frozen shoulder lasts several weeks to several 
months
1. True
2. False

Statement 6. 
Painkillers and anti-inflammatory drugs can decrease 
the pain of a frozen shoulder
1. True
2. False

Statement 7.  A frozen shoulder is a very rare disease 
that almost never occurs in the Netherlands
1. True
2. False

Statement 8. You have to use the pain as a guide to 
limit activity and avoid painful activities 
1. True
2. False

Statement 9. Pain is in all the phases of a frozen 
shoulder the main symptom
1. True
2. False

Statement 10. All frozen shoulders are caused by a 
bacterial infection 
1. True
2. False

Statement 11. After three injections in the shoulder 
all symptoms are disappeared
1. True
2. False

Statement 12. 
A frozen shoulder is degeneration of the cartilage of 
the shoulder
1. True
2. False

Statement 13. 
Stretching exercises can reduce the loss of range of 
motion
1. True
2. False

Statement 14. 
Everyone is asymptomatic after three years
1. True
2. False

Appendix 1  -  Frozen shoulder knowledge test. 

In both groups two patients had an extra consulta-
tion during the two years of follow-up  at the out-
patient department. In the intervention group the 
reasons were questions about uncontrollable pain 
and physiotherapy. The patients did, however, not 
ask these questions on the online community. The 
explanation is that at the time of these problems, 
the online community was not active anymore. 
The website was still online, however. Patients in 
the control group returned to the out-patient de-
partment due to the development of a concomi-
tant condition.

As the use of the online community did not result in 
a decrease in extra consults, the online community 
does not seem to be cost-effective. However, all 

patients in the intervention group have asked at 
least one question at the online community. Thus, 
there is a possibility that the online community did 
prevent extra consultations at the out-patient de-
partment. 

Limitations of this pilot study are the patient popu-
lation of only 21 patients, the non-randomisation 
process of including patients and the use of invali-
dated questionnaires. The small amount of patients 
did not result in an active community and resulted 
in an under-powered study design. Besides, there 
is obvious bias in letting participants choose to par-
ticipate in the online community. There are no vali-
dated knowledge tests and therefore it is not pos-
sible to determine a clinical significant difference 
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Statement 1. I think the information on the website 
is adequate.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree

Statement 2. I have gained insight into my disease by 
using the online community.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree

Statement 3. By using the online community, I have 
improved my ability to cope with my disease.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree

Statement 4. I think that the online community has 
its added value in the treatment of a frozen shoulder.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree

Statement 5. It is pleasant to have the possibility to 
ask the orthopaedic surgeons questions on the online 
community.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree

Statement 6. In case of problems on the website, I 
have always been able to make contact with one of 
the administrators.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree
- Not applicable

Statement 7. The orthopaedic surgeon responded 
within three days when I asked a question.
- Completely disagree
- Disagree
- Neither agree, nor disagree
- Agree
- Completely agree
- Not applicable

8. How much time a week have you spent on the 
online community?
- 0 to 1 hour
- 1 to 2 hours
- 2 to 4 hours
- 4 to 8 hours
- More than 8 hours

9. Which application(s) on the online community 
have had the most added value in the treatment of 
your frozen shoulder?
- Information texts
- Files (including video’s)
- Chat or message (to make contact with health 

professionals or peers)
- Forum
- Treatment plan
- Blog
- Other, .....................................................

10. If you could express your satisfaction on the 
online community with a score from 0 (very unsatis-
fied) to 10 (very satisfied), what score would give the 
online community?
(1)     (2)    (3)    (4)    (5)    (6)    (7)    (8)    (9)    (10)

11. Have you been using other information sources 
since the last consult?
- Yes, ........................................................
- No

12. Do you have feedback or tips? 
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................
.................................................................

Appendix 2  -  Questionnaire on satisfaction and use
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of knowledge scores. It is not possible to calculate 
the power for this study. 

This is the first study that explores an online com-
munity for this specific population. We have gained 
insight into the interest of patients in an online 
community and the added value of the online com-
munity for patients. Since all modules of the online 
community were available, we were able to examine 
different forms of communication and education. 

Prior studies showed that an internet interven-
tion can only be effective if the participants are 
active.25-27 To increase the activity of participants 
on the online community, social media technolo-
gies can be used to create a greater feeling of en-
gagement for the participants.25 Examples of those 
social media technologies are blogs and forums. 
Literature suggests that too little activity from 
doctors on the website might cause patients to re-
frain from participation, and that a frequent news 
update from doctors attracts patients to the web-
site.25 In our study, the amount of participants was 
too small to create an active community. Some pa-
tients have sent a text to an orthopaedic surgeon, 
but patients were not active on chats or blogs. This 
may be due to the small amount of participants, 
but can also be the result of lack of activity of the 
health professionals.

In conclusion, the intervention group, participat-
ing in the online community, showed significantly 
higher scores on knowledge of frozen shoulder, 
compared to the control group. However, there 
is obvious bias, since the intervention group was 
higher educated. Patient satisfaction was good, 
even though there was just little activity on the 
community. Participation in the online community 
did not result in a decrease of extra consults at the 
out-patient department. 

To address these issues, future work would ide-
ally be directed at creating more activity online, 
in an attempt to lower the threshold for interact-
ing online for less educated patients (for instance 
by adding audio-visual presentations or (3D-)ani-
mations). Since knowledge in this group is lower, 
the potential benefit is greater. Possibly this pilot 
study and its results could lead to further work in 
a larger potentially national population. This could 
increase the likelihood of generating peer to peer 
interaction and hence make the website more ac-
cessible for the less educated population.

Due to lack of effectivity, population size and ac-
tivity of patients and health care professionals on 

the website, the online community was not ac-
tively involved in the daily practice anymore after 
approximately 6 months . The website remained 
online however. Patients are now educated in a 
traditional manner during the consultation at the 
out-patient department. 
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Introduction

Hereditary multiple exostoses (HME), also known as 
multiple osteochondromatosis, is one of the most 
commonly inherited musculoskeletal conditions. 
It is an autosomal dominant disorder affecting 
enchondral bones, with an estimated annual in-
cidence of 1 in 50.000.1 It is characterized by os-
teocartilaginous exostoses, typically involving the 
juxtaepiphyseal regions of long and flat bones.1-4 
Occasionally, the vertebral column is also involved. 
Spinal cord compression in HME caused by 
a vertebral exostosis is rare. We describe 
a case of cervical cord compression due 
to an exostosis arising from C4 in a known 
HME patient. 

Patient

A 40-year-old male presented with com-
plaints of heaviness and vague pain in the 
cervical area, alongside complaints of fa-
tigue in the whole of his left arm. He was 
known for a medical history of HME and 
underwent resection of symptomatic ex-
ostoses, at multiple sites in his extremi-
ties, years ago. 
The complaints had been present for  
3 months and there was no history of re-
cent trauma or physical overuse. There 

was no relationship with specific movements or 
posture and no restrictions in movements or dimin-
ished muscle power. Sometimes a tingling sensa-
tion or numbness was present in the left arm and 
spontaneously resolved after a few minutes. 
Physical examination revealed an almost normal 
active and passive range of motion of the left shoul-
der without pain or signs of impingement. There 
was a mild but painless restriction in abduction and 
anteflexion. Neurological examination was normal 
with regard to muscle strength and sensation in 

both upper and lower extremities. There were bi-
lateral normal deep tendon reflexes and a bilateral 
normal plantar reflex.
Mild pain could be provoked by palpation of the left 
paraspinal area of C4-C5, without palpable deform-
ity. Cervical movements were stiff but non-painful, 
with slight restriction of left lateroflexion. 
Plain X-rays of the left shoulder showed no abnor-
malities. Plain X-rays of the cervical spine revealed 
an exostosis, arising from the left transverse proc-
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Cervical spinal cord compression due to 
osteochondroma in HME - a case report and 
review of the literature
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Compression of the spinal cord is a (very) serious but seldomly seen complication of hereditary multiple exostoses (hME). 
We report a case of osteochondroma arising from the C4 vertebra presenting with compressive myelopathy in a patient 
with hME. Treatment consisted of spinal decompression by laminectomy and complete removal of the osteochondroma. 
Complete recovery is to be expected in the majority of cases. An intraspinal osteochondroma must always be considered 
in patients with hME who present with neurological symptoms. Prompt diagnosis by CT and MRI is mandatory.

Figure 1. Anteroposterior (A) and lateral (B) X rays of the cervical 
spine of our patient. There is a prominence visible on the lateral 
side of C4, arising from the transverse process of C4.
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ess of C4 (Figure 1). An additional CT-scan was ob-
tained and revealed besides the mentioned exos-
tosis, a substantial narrowing of the spinal canal 
at the level of C4 and C5, mostly due to a large ex-
ostosis arising from the lamina C5. Additional MRI 
showed compression of the myelum at the C4-C5 
level with mild myelopathy over a length of 1.8 cm,  
without narrowing of the neural foramina. 

Intervention & outcome

Neurosurgical consultation was ordered and total 
laminectomy of C4 and C5 with resection of the 
exostosis by the neurosurgeon followed. No addi-
tional spinal instrumentation was necessary. The 
surgical procedure was uncomplicated. Due to the 
already well-known underlying HME in this patient, 
no pathologic examination of the resected tissue 
was carried out. Three months after the operation, 
tingling sensations in the left arm were diminish-
ing. There was some residual myogenic neck pain 
that did not interfere with his daily activities.

Comparison 

Hereditary multiple exostoses has been known under 
different names, including multiple osteochondro-
matosis, diaphyseal aclasis or Ehrenfried disease.2 
The characteristic osteochondromas develop, grow 
in size and gradually ossify during skeletal develop-
ment. The number of osteochondromas, their loca-
tion and size vary widely in HME. Histologically, an 
osteochondroma consists of cortical bone covered by 
a cartilage cap, less than 2 mm thick and decreasing 
with age. The spongiosa of the exostosis is continuous 
with the spongiosa and marrow of the host bone. Os-
teochondromas most commonly develop in the femur 
(30%), radius and ulna (13%), tibia (20%), and fibula 
(13%). Shortening and bowing with widened metaphy-
ses can be seen due to abnormal bone remodeling.

At the age of 12 years, up to 96% of the affected 
individuals have clinical findings.5 Males tend to 
be more severely affected than females.6 In most 
individuals with HME, complaints of pain from 
stretching or friction lead to at least one opera-
tive procedure in life, mostly simple surgical resec-
tion.7 However, most osteochondromas do not give 
rise to physical complaints. Surgical intervention 
or routine follow up of these asymptomatic lesions 
is generally not indicated.
HME is linked to a variety of mutations in two tu-
mor suppressor genes, EXT1 and EXT2. In 15% of 
HME cases, no mutation in the EXT genes is identi-
fied; the remainder is roughly equally divided be-
tween mutations on EXT1 and EXT2.7 Most studies 
show that the severity of the disease is higher in 
individuals with EXT1 mutations compared to those 
with EXT2 mutations.7-14 
The most serious complication of HME is malignant 
degeneration to chondrosarcoma. The risk increases 
with age and is reported up to 6% in certain families 
although the estimated lifetime risk is much lower, 
around 1%.5,8 Especially in adults, increasing pain 
and growth of an exostosis can be signs of malignant 
transformation and a cartilage cap thicker than 2 cm 
on imaging with MRI or CT is highly suggestive.15

Although exostoses in HME can arise everywhere 
throughout the bony skeleton, involvement of the 
spine is relatively rare. The combined incidence of 
HME associated lesions and non-hereditary spinal 
osteochondromas varies between <1% to 9% of the 
total exostoses.4,7,16-18 Cervical lesions account for 
roughly 50% of both solitary and hereditary spinal 
osteochondromas, whereas thoracic and lumbar 
lesions are about evenly distributed.19,23 In HME, 
most exostoses are located in C2. Although spinal 
osteochondromas can arise from the spinal body or 
pedicle, they originate most frequently from the 
posterior elements.19-21

Figure 2. CT with coronal (A), sagittal (B) and transversal (C) views of the cervical spine at the level of the osteo-
chondroma. There is marked narrowing of the spinal canal due to exostoses arising from the lamina of C4 and C5.
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Detection of spinal osteochondromas with plain 
X-rays is difficult because of the complex three-
dimensional shape of the vertebrae. Especially 
in cases where the osteochondroma is located 
intraspinal, additional imaging by CT or MRI is 
necessary.18,20 CT is best for identification of mar-
row and cortical continuity, showing the area of at-
tachment of the exostosis, which aids in preopera-
tive planning. MRI on the other hand can show the 
relationship with surrounding tissue and can detect 
cartilage caps as small as 3 mm, thereby avoiding 
underestimation of the size of the lesion and a pos-
sible resulting incomplete resection.18,19,24,25 

Whether solitary exostoses or HME associated le-
sions more commonly affect the spine is still un-
der dispute.19-22 Solomon et al in their 1963 pub-
lication reviewed a series of 52 HME patients and  
24 affected relatives and found that only 9% had 
osteochondromas arising from the spine.4 More re-
cently however, Roach et al detected spinal osteo-
chondromas in thirty of forty-four asymptomatic 
paediatric patients, using MRI.18 Since most lesions 
remain asymptomatic, the true prevalence of spi-
nal osteochondromas remains unknown.
Spinal cord compression due to spinal osteochon-
droma is rare. Both solitary and hereditary os-
teochondromas causing spinal cord compression 
have been described in the literature, but only in 
a number of case reports and a few small series. 
Gille et al did a follow up of six patients with soli-
tary spinal osteochondromas (SOC), two of which 
developed spinal cord compromise. Their review of 
the literature found 150 cases of spinal SOC, 40% of 
which had some form of spinal cord compression. 
Albrecht et al found 30% spinal cord compression 
in SOC, against 50% in HME related spinal osteo-
chondroma. Of the thirty patients with HME re-
lated spinal osteochondroma in the study of Roach 
et al, encroachment into the spinal canal was seen 
in twelve and only three had associated neurologic 
findings. In general, cord compression due to spinal 

osteochondroma in HME is reported in 1% to 2,5% of 
patients.21

Compression of specifically the cervical spinal cord 
due to osteochondroma in HME has been described 
in a number of case reports, the oldest dating from 
1907.26 To date, a total of 55 patients have been re-
ported in the English literature, including the case 
presented here. Patient age is typically around 
twenty years and most patients are male. C2 is by far 
the most commonly involved level. Presentation is 
mostly insidious, with clinical manifestations ranging 
from pain to a diverse array of neurological deficits. 
The unspecific nature of symptoms can lead to delay 
in diagnosis and treatment. Duration of symptoms 
before diagnosis and treatment is therefore typical-
ly long, ranging from 7 months to 8 years.23,27 How-
ever, a few cases of sudden onset of symptoms have 
been described, including one case of sudden death, 
mostly resulting from trauma in the setting of a pre-
viously undetected intraspinal osteochondroma.29,30 
Surgery was performed in 93% of patients and in 89% 
of operated patients the outcome was good or at 
least improved. In the vast majority of cases, the 
surgery consisted of laminectomy with complete 
removal of the exostosis. The reported recurrence 
rate after surgery for osteochondromas in general is 
below 2%. In spinal osteochondroma recurrence was 
only seen in a few reported cases of intralesional re-
section, none of which involved cervical HME related 
osteochondromas. 

Recommendation

Although cervical spinal compression due to os-
teochondroma in HME is an uncommon condition, 
it can lead to serious neurologic deterioration. 
When patients with HME present with complaints 
such as sensory disturbances, weakness or radicu-
lopathy, an intraspinal exostosis should always be 
ruled out as the cause. These symptoms typically 
present at a later stage in life than the classical 

Figure 3. MRI with sagittal T2 (A) 
and sagittal T1 (B) views of the cer-
vical spine at the level of the osteo-
chondroma. Again there is marked 
stenosis of the canal and myelopathy 
over a length of 1.8 cm due to com-
pression exerted by the exostoses. 

A B
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signs of HME. As plain radiography is often unable 
to detect an intraspinal osteochondroma, imaging 
by CT and/or MRI is necessary. For osteochondro-
ma causing cervical spinal compression, we rec-
ommend surgical decompression with complete 
resection of the exostosis to achieve improve-
ment or at least prevent further progression of 
symptoms, as the results in our case as well as in 
the literature are favorable. 
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Introduction

Recently the results of the XAMOS study were re-
ported.1 This study made a non-interventional com-
parison on symptomatic thromboembolic and bleed-
ing events, between the use of rivaroxaban and the 
standard of care for thromboprophylaxis after major 
orthopaedic hip and knee surgery. The XAMOS study 
showed a favorable efficacy of rivaroxaban coun-
terbalanced by a slight (non-significant) increase in 
bleeding compared to the standard of care. 
The aim of the current study is to provide an insight 
in the comparison of our Dutch standard of care in 

major hip and knee surgery compared to the other 
participating countries. 

Methods

The XAMOS study was a non-interventional, open-
label cohort study conducted in 37 countries, en-
compassing 252 centres. Only centres undertaking 
more than 50 hip or knee arthroplasties annually 
were eligible for this study. Recruitment was initi-
ated in February 2009, and the last patient visit 
was in June 2011. 
Patients, aged 18 years or older, who were to un-
dergo elective hip or knee arthroplasty and in whom 
a decision on pharmacological thromboprophylaxis 
had already been made were eligible for inclusion. 
A subset of countries who participated in XAMOS 
also included patients undergoing fracture-related 
major orthopaedic surgery. Patients were excluded 
if contraindications for thromboprophylaxis exist-
ed, informed consent was withdrawn; enrollment 
was retrospective; there was a discontinuation due 
to a pretreatment adverse event; the clinical re-
search file was not signed by an investigator or not 
valid for the safety analysis due to other reasons.
Decisions about type, duration and dose of drug 
use for venous thromboembolism (VTE) prophylaxis 
were made by the attending physician. Thus the 
attending physician also determined if the patient 
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Introduction: The XAMoS study was a worldwide non-interventional comparison on symptomatic thromboembolic and 
bleeding events, between the use of rivaroxaban and the standard of care of thromboprophylaxis after major orthopae-
dic hip and knee surgery. Specific national data provide an insight into how the Dutch standard of care around major 
orthopaedic hip and knee surgery compares to the other participating countries. 
Methods: Patients, aged 18 years or older, who were to undergo elective hip or knee arthroplasty were eligible for inclu-
sion. A subset of countries who participated in XAMoS also included patients undergoing fracture-related major ortho-
paedic surgery. Data of the Dutch subset were compared to the entire cohort on thromboembolic events and bleeding, 
patient demographics, thromboprophylaxis duration, type of surgery, mode of fixation, duration of surgery and anaes-
thesia, type of anaesthesia, mobilization and discharge after surgery and healthcare utilization.
Results: 1119 patients were included in the Netherlands. Efficacy (thromboembolic events) and safety (bleeding) were 
not any different in the Dutch subset compared to the worldwide group. The use of neuraxial anaesthesia seemed more 
common in the Netherlands. healthcare utilization also seemed to differ; in the Netherlands, hospital discharge was 
earlier and patients more often went home instead of to another hospital or a rehabilitation/nursing centre. Nurse visits 
at home appeared more frequent in the Dutch cohort. 
Discussion: The XAMoS study gave us an opportunity to compare current Dutch orthopaedic practice of patients un-
dergoing major orthopaedic surgery of the hip or knee to international practice. More neuraxial anaesthesia and faster 
discharge was seen in the Dutch cohort, thromboembolic and bleeding events however showed no marked difference 
compared to the worldwide group.
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Table 1. Comparison data XAMOS study; worldwide vs The Netherlands.

Enrolled, safety population*
 Rivaroxaban, patients
 Standard of care, patients

Standard of care distribution
 LMWH, %
 Other**, % 

Demographics
 Age, years (median (Q1-Q3))
 Female, %
 BMI, kg/m2 (median (Q1-Q3))

Treatment duration
 Rivaroxaban, days median
  Hip surgery rivaroxaban, days median
  Knee surgery rivaroxaban, days median
 Standard of care, days median
  Hip surgery standard care, days median
  Knee surgery standard care, days median

Type of surgery
 Hip, %
 Hip revision, %
 Knee, %
 Knee revision, %
 Other, %

Mode of fixation
 Cement, %
 Porous, %
 Hydroxyapatite, %
 Other, %

Duration of surgery and anaesthesia
 Duration of surgery, hours (median (Q1-Q3))
 Duration of anaesthesia, hours (median (Q1-Q3))

Type of anaesthesia used***
 General, %
 Neuraxial, %
 Peripheral, %
 Combination, %

Mobilization after surgery
 Start mobilization after surgery, days (median (Q1-Q3))
 Discharge after start of mobilization, days 
 (median (Q1-Q3)).

Healthcare utilization
 Duration of hospital stay, days (median (Q1-Q3))
 Discharge to home or family, %
 Discharge to rehabilitation/nursing/other hospital, %

Nurse support for drug administration
 Self- or family administration, %
  Rivaroxaban
  Standard of care
 Frequency of nurse home visits, (median (Q1-Q3))
  Rivaroxaban
  Standard of care

Worldwide

8778 
8635

81.7
18.3

67.0 (59.0-74.0)
62.9 

27.5 (24.7-31.0)

33
35
29
32
34
30

49.7
3.5
42.4
2.0
1.7

57.7
21.9
14.4
5.2

1.42 (1.08-1.82)
2.25 (1.82-2.88)

36.6
59.4
0.6
3

2 (2-3)
7 (4-10)

10 (7-14)
68.7
31.2

80.0
60.7

2.0 (1.0-4.0)
13.0 (3.0-24.0)

The Netherlands

548
571

71.1
28.9

68.0 (62.0 - 75.0)
67.4

27.4 (24.8 - 30.4)

37
36
37
42
42
43

59.0
0.8
38.2
1.0
1.0

51.9
18.5
28.6
0.8

1.10 (0.83-1.20)
1.42 (1.22-1.60)

21.3
77.3
0.5
0.9

2 (2-2)
4 (3-5)

5 (4-7)
85.5
14.5

96.7
89.5

22.5 (15.0-30.0)
28.0 (15.0-35.0)

* Safety population Worldwide n=17413; The Netherlands n=1119. Some data missing. Patients were excluded when: informed consent was withdrawn; 
enrollment was retrospective; there was a discontinuation due to a pretreatment adverse event; if the clinical research file was not signed by inves-
tigator; they were not valid for the safety analysis due to other reasons.

** Worldwide: Acetylsalicylic acid, Dabigatran, Fondaparinux,UFH, VKA others. The Netherlands: Fondaparinux.
*** Neuraxial anaesthesia includes the following types of anaesthesia: Spinal, Epidural without indwelling catheter, Epidural with indwelling catheter, 

Spinal and epidural without indwelling catheter, Spinal and epidural with indwelling catheter, Spinal and femoral block, Spinal and paravertebral 
block, Spinal and Local infiltration anesthesia (LIA), Epidural without and with indwelling catheter, Epidural without indwelling catheter and femoral 
block, Epidural without indwelling catheter and paravertebral block, Epidural without indwelling catheter and LIA, Epidural with indwelling catheter 
and femoral block, Epidural with indwelling catheter and paravertebral block, Epidural with indwelling catheter and LIA. Peripheral anaesthesia 
includes the following types of anaesthesia: Femoral block, Paravertebral block, LIA, Femoral block and paravertebral block, Femoral block and LIA, 
Paravertebral block and LIA. Combination anaesthesia includes the following types of anesthesia: General and spinal, General and epidural without 
indwelling catheter, General and epidural with indwelling catheter, General and femoral block, General and paravertebral block, General and LIA.
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Table 2. Comparison of outcome data XAMOS study; worldwide vs The Netherlands.

Any symptomatic 
thromboembolic events*

Any treatment emergent 
bleeding event**

Major Bleeding event***

Rivaroxaban

Standard of care

Rivaroxaban

Standard of care

Rivaroxaban

Standard of care

Worldwide
Netherlands

Worldwide
Netherlands

Worldwide
Netherlands

Worldwide
Netherlands

Worldwide
Netherlands

Worldwide
Netherlands

Incidence % (n)^

0.9 (78)
1.3 (7)

1.4 (117)
0.5 (3)

4.7 (410)
3.5 (19)

3.2 (280)
3.0 (17)

0.4 (35)
0.6 (3)

0.3 (29)
0.2 (1)

CI 95%

0.70-1.11
0.52-2.61

1.12-1.62
0.11-1.53

4.24-5.13
2.10-5.36

2.88-3.64
1.74-4.72

0.27-0.53
0.11-1.59

0.21-0.46
<0.01-0.97

*  Symptomatic (venous and arterial) thromboembolic events during the 3-month study period.
**  Any treatment-emergent bleeding: any major and non-major bleeding up to 2 days after last intake of study 

medication.
*** The primary safety outcome was major bleeding as defined in the RECORD studies4: clinically overt bleeding 
 that was fatal, occurred in a critical organ, necessitated re-operation, or was outside of the surgical site and 
 was associated with a fall in haemoglobin of _2 g/dl or required a transfusion of 2 units of blood. 
^  Percentage of the safety population: Worldwide, Rivaroxaban n=8778, standard of care n=8635; The Netherlands, 

Rivaroxaban n=548, standard of care n=571.

tively. Results are illustrated in Table 1. The size of 
the Dutch subgroup (6.4%) and the expected low 
event rate precluded formal statistical analysis.
However, the following trends could be identified for 
the Netherlands, in comparison to the world-wide 
cohort: The Dutch study population showed com-
parable patients demographics to the world-wide 
cohort. In the Netherlands the use of neuraxial an-
esthesia was more common. Duration of both surgery 
and anesthesia were shorter, whereas the treatment 
with thromboprophylaxis was longer. Patients were 
discharged earlier and more often to their homes in-
stead of another hospital or a rehabilitation/nursing 
centre. As a consequence, nurse visits at home were 
more frequent in the Dutch cohort. 
Concerning thromboembolic and bleeding events 
the Dutch cohort showed no marked difference 
compared to the worldwide group. Worldwide inci-
dence of thromboembolic events in the standard of 
care was 1.4% (CI-95, 1.12%-1.62%) (Table 2). 

Discussion 

The XAMOS study gave us an opportunity to com-
pare current orthopaedic practice of patients un-
dergoing major orthopaedic surgery of the hip or 

was assigned to the rivaroxaban or the standard of 
care group. Outcomes reported were symptomatic 
thromboembolic events up to 3 months after surgery 
and bleeding that emerged on or after the day of the 
first dose and up until 2 days after the last dose of 
pharmacological thromboprophylaxis. In this study, 
data of the Dutch subset were compared to the en-
tire cohort on thromboembolic events and bleeding, 
patient demographics, thromboprophylaxis dura-
tion, type of surgery, mode of fixation, duration of 
surgery and anaesthesia, type of anaesthesia, mobi-
lization and discharge after surgery, healthcare uti-
lization and nurse support for drug administration.

Results

From the 17701 included patients worldwide 17413 
remained in the safety population, 1.119 of these 
were included by fifteen Dutch hospitals. Other 
participating countries that included large numbers 
of patients were Germany (2744), France (1924), 
China (1560), Italy (985) and Spain (801). 
From the safety population 8635 were enrolled in 
the standard of care regime and 8778 patient were 
given rivaroxaban. In the Netherlands 15 centres en-
rolled 571 and 548 patients in these groups respec-
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knee in the Netherlands to international practice. 
Patient demographics appeared to be comparable 
between the international and Dutch cohort. In 
the Netherlands the use of neuraxial anaesthesia 
seemed more common compared to the worldwide 
cohort, duration of surgery shorter, discharge after 
surgery faster and postoperative thromboprophy-
laxis therapy longer. 
Discharge after surgery was earlier in the Nether-
lands, this may be partially explained by the sys-
tem of reimbursement, in some other countries 
hospitals get paid for every day patients are hos-
pitalized.
Despite the longer duration of thromboprophylax-
is, post-op thromboembolic treatment of emergent 
bleeding events showed no marked difference be-
tween groups, the latter may be due to a lack of 
power. 
A weakness of this study is the mainly descriptive 
nature of the data because of the limited number 
of patients and low event rate. 
Limitations of the XAMOS study itself were its 
open-label design in which registration of adverse 
effects might be biased. Also, the treating physi-
cian included patients into the treatment group of 
their choice which might have biased treatment 
selection.1

To counter this potential bias, a propensity score 
adjustment was applied to the overall study analy-
sis. Strength of the XAMOS study is the large group 
of patients that was incorporated, leading to re-
liable up-to-date information (real world data) 
concerning thromboprophylaxis following major 
orthopaedic surgery and the surgery itself. Results 
can thus also be seen as a benchmark of current 
orthopaedic practice of patients undergoing ma-
jor orthopaedic surgery of the hip or knee in the 
Netherlands. Moreover, to our knowledge there is 
no other literature available comparing common 
orthopaedic practice of major hip and knee surgery 
in the Netherlands to an international cohort.
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Introduction

Microbial infection after anterior cruciate liga-
ment (ACL) reconstruction is a rare complication 
with potential serious consequences.1 Arthroscopic 
lavage, debridement and a course of antibiotics 
is often sufficient to treat infections of biological 
autografts.2,3 However, the consensus on treating 
infected biomaterials is complete removal of the 
implants.4-6 In infected ACL surgery this includes 
debridement of the tunnels and if necessary revi-
sion of the ACL reconstruction with a subsequent 
poor outcome in most cases.7

Since the 1970s, synthetic ligaments have been in-
troduced in the treatment of ACL deficient knees. 
The Gore-Tex device (Gore-Tex, W.L.Gore, Flag-
staff, AR, USA), Kennedy Ligament Augmentation 
Device (3M, St. Paul, MN, USA), Leeds-Keio (Neo-
ligaments Ltd, Leeds, UK) and the Dacron device 
(Meadox Medicals, Oakland, NJ, USA; Stryker 
Corp., Kalamazoo, MI, USA) are examples of arti-
ficial ligament systems.8 The use of nearly all of 
these devices has been abandoned as a result of 
reported complications, such as high failure rates 
and synovitis.2,9 Nowadays, there is increasing in-
terest in newer generations of synthetic devices. 
Especially, the Ligament Advanced Reinforcement 
System (LARS, Arc-sur-Tille, France) has seen a rise 
in popularity in several countries (i.e. Australia, 
Canada, China and several parts of Europe). It is 
not yet clear if the failure mechanisms of previous 
artificial grafts are resolved with the introduction 
of the new generation artificial grafts, since long-
term outcomes have rarely been recorded.10-15 
Although low incidence of synovitis has been re-
corded with the use of the LARS system8, tunnel in-
fections and the occurrence of osteomyelitis have 
not been described.
We present a patient with a persistent drill tun-
nel infection after revision ACL repair using a LARS 

ligament. The infection was treated with a 2-stage 
debridement and tunnel bone grafting, leaving the 
artificial ligament intact.
 
Patient

A 43-year old women ruptured her right ACL in 2011 
which was reconstructed in another hospital using 
the hamstring tendon. In 2012 she ruptured the re-
constructed ACL which was then revised in a Belgian 
hospital using the LARS device. Three months later 
the patient developed pain and effusion at the site 
of the tibial screw. After superficially debridement 
of the wound, pain and effusion at the site of the 
tibial incision necessitated a second debridement 
with excision of a fistula. In December 2013 the 
patient visited our clinic with a fistula and abscess 
formation at the pes anserinus. The patient had no 
fever, full range of motion of the knee and no intra-
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Figure 1. Plain AP X-ray of the right knee showing 
extensive tibial tunnel widening and two femoral 
tunnels with two cortical fixation devices on the 
lateral femoral condyle.
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articular effusion. She experienced 
no instability and physical exami-
nation showed a Lachmann test of 
5 mm, a negative Pivot Shift, and a 
3-5mm translation with the anteri-
or drawer test and a firm endpoint. 
Laboratory tests showed no signs 
of infection. Plain X-rays showed 
extensive tibial tunnel widening 
and two femoral tunnels with two 
cortical fixation devices on the lat-
eral femoral condyle (Figure 1A). 
Magnetic resonance imaging using 
gadolinium revealed an infection 
located in the tibial tunnel which 
was continuous with a pre-tibial 
abscess. Single-photon emission 
computed tomography showed sig-
nificant hotspots in the proximal 
tibia with extensive bone loss. No 
other intra-articular hotspots were 
observed (Figure 2).

Intervention

We decided to manage the infection based upon 
intra-articular observations and cultures during 
surgery. Arthroscopic evaluation showed an Inter-
national Cartilage repair Society (ICRS) grade 2 
chondropathy, an intact LARS ligament and no in-
tra-articular signs of inflammation (Figure 3) Intra-
articular fluid cultures were taken. In the same ses-
sion the tibial wound with fistula was excised. The 
tibial tunnel showed an infected LARS ligament with 
pus formation. The tunnel was widened and a large 
bony defect was present. There was no opening to-
wards the intra-articular space observed. Cultures 
from remaining graft and fibrous tissue were taken 
from within the tibial tunnel and after curettage 
and excision of the remnants of the LARS ligament 
in the tunnel, two strings of mini gentamicin-con-

taining beads were left behind. The synovial intra-
articular fluid cultures were negative, but the tibi-
al tunnel cultures were positive for staphylococcus 
aureus and staphylococcus agalactia. Intra-venous 
flucloxacillin was given for one week.
 
Comparison

Infections after ACL reconstructions are rare, and 
cases of osteomyelitis are even more rare.9,16 Most 
of the described cases of osteomyelitis after ACL 
reconstructions occur within the first month after 
surgery and originate from the knee joint. How-
ever, O’Neill and Molloy reported an isolated tibial 
tunnel infection in a patient six years after ACL re-
construction using the hamstring autograft.17 They 
observed no communication or spread between the 
tibial tunnel and the knee joint and performed a 
successful debridement of the tibial tunnel with-
out entering the knee joint. Although our case has 
similarities, our patient has an infected artificial 
ligament which might be more resistant to conserv-
ative treatment. To the knowledge of the authors, 
this is the first case report of a tunnel infection 
after the use of synthetic devices.
 
outcome

After four weeks, the gentamycine beads were ex-
tracted and the bony defect was filled with spongi-
osa from the crista iliaca. Laboratory blood tests 
post-operatively were normal after six weeks, as is 
the case with non-infected ACL reconstructions.18 

Figure 3. Intra-operative photograph showing detail of 
the LARS ligament.

Figure 2. Single-photon emission computed tomography showing 
significant hotspots at the proximal tibia with extensive bone loss.
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After three months the wound was healed and with-
out any signs of inflammation. Four months postop-
eratively, X-rays showed nearly complete filling of 
the bony defect (Figure 4). Two years after debri-
dement, the patient had no complaints and there 
was satisfactory knee stability (3-5mm translation 
with the anterior drawer test) and function (IKDC 
function level 1 and ROM score “A”).
 
Relevant literature

Short and middle-term studies involving the LARS 
ligament present similar outcomes and complica-
tion rates compared to autografts.1,12,13,19,20 In-
fections after ACL reconstruction have been well 
investigated,7,15,21,22 however ACL infections involv-
ing artificial ligaments are poorly documented.23,24 
We could not find literature just describing a tibial 
tunnel infection in the presence of an artificial 
ACL, which ,most likely, in our case could occur 
due to fibrous tissue sealing of the continuum be-
tween the tibial tunnel and intra-articular space. 
Pre-tibial cysts after ACL reconstruction are a com-
mon finding25,26 which are thought to develop in 
isolation as a foreign body response to absorbable 
screws27-29 or from communicating articular fluid 
via the tibial tunnel with autologue allografts.30 
Intra-articular cysts have also been reported, but 
their etiology remains unclear. So far, no infections 
have been reported involving these cysts.25 
 

Recommendations

We presented a case of a patient with a tibial tun-
nel infection after revision ACL repair with an arti-
ficial ligament. This report shows that in the case 
of a synthetic ACL graft with an isolated tibial tun-
nel infection, debridement and antibiotic therapy 
without removal of the intra-articular part of the 
artificial ligament can be successful. Complete 
graft removal should be considered when dealing 
with infected artificial ligaments. In case of absent 
intra-articular signs of infection and negative intra-
articular cultures, debridement without complete 
ligament removal may be a treatment option.
 
Ethical approval

The patient to whom this report refers has given 
written consent for the case report to be published. 
There are no aspects of this report that compro-
mise the patient’s rights to confidentiality.

Disclosure statement
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Introduction

Varus medial knee osteoarthritis in young and ac-
tive patients can be treated with a valgus high 
tibial osteotomy (HTO) aiming to unload the me-
dial compartment of the knee.1 Both lateral clos-
ing wedge and medial opening wedge HTO’s are 
commonly performed.2 In medial opening wedge 
HTO, the correction gap can be left open or can be 
filled, either using autologous bone graft, allograft 
or by synthetic material. No difference in time to 
union of corrections less than 12,5 degrees were 
found between the use and non-use of autologous 
bone graft.3 Noyes et al. described autologous iliac 
crest bone as being preferred to fill up the correc-
tion gap because of the structural characteristics.4 
However, autograft harvesting has some disadvan-
tages, such as second incision, donor site morbidity 
up to 71% and increased operative time.5,6

Ganji et al. describes a good outcome of allograft 
bone to fill the correction gap.7 However this is asso-
ciated with significant lower osteoinductive proper-
ties than autograft bone and carries a disease trans-
mission risk. Lash et al. described in their systematic 
review higher union rates with autograft bone com-
pared to allograft bone, which both have higher un-
ion rates than synthetic bone graft substitutes.8

Disadvantages of using autograft and allograft bone 
led to a rise of interest in artificial bone substitutes. 
At the moment, numerous artificial bone graft sub-
stitute materials are available as described by van 
der Stok et al.9 However, are bone graft substitutes 
safe to use and which complications can occur 
when these materials are used?
We conducted a PICO-formed search to evaluate 
complications of artificial bone substitute with cal-
cium sulfate/hydroxyapatite for filling the correc-
tion gap in opening wedge HTO.

Clinical situation and PICo question

In a clinical trial of 15 patients performed in 2014-
2015 in the Netherlands, an artificial bone substi-
tute calcium sulfate/hydroxyapatite (CERAMENTTM 
| BONE VOID FILLER, BONESUPPORTTM, Lund, Swe-
den) was used to fill the opening wedge HTO correc-
tion gap. In three patients major complications oc-
curred, which most likely were due to the calcium 
sulfate/hydroxyapatite. In these patients persistent 
wound leakage and/or signs of inflammation were 
present and additional surgery was needed to treat 
the inflammation. In two patients wound cultures 
for bacteria remained negative for 14 days, in one 
patient the wound culture was positive for staphy-
lococcus aureus. Because of these complications 
the clinical trial was ceased and the complications 
in these three patients were reported to the Dutch 
Health Care Inspectorate.
The goal of this PICO formed study is to describe the 
complications which occurred in the clinical trial and 
answer the following question with the best availa-
ble evidence: “In patients with opening wedge HTO 
for medial compartmental osteoarthritis of the knee 
(P), does filling up the gap using calcium sulfate/hy-
droxyapatite (I) in comparison with autograft bone 
(C) lead to more complications (O)?”

Search strategy and method

A literature search was performed on March 31 in 
PubMed, Cochrane and Embase. Inclusion criteria 
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Table 1. Search syntax.

(“calcium sulfate”[mh] OR (calcium sulfate*[tiab] 
OR calcium sulphate*[tiab] OR caso4[tiab] OR caso-
4[tiab] OR CERAMENT[tiab])) AND (“osteotomy”[mh] 
OR “bone defect”[mh] OR “bone prosthesis”[mh] 
OR “bone graft”[mh] OR “bone cement”[mh] 
OR (osteotom*[tiab] OR bone defect*[tiab] 
OR bone prosthes*[tiab] OR bone substitute*[tiab] 
OR bone graft*[tiab] OR bone filler*[tiab] 
OR artificial bone*[tiab] OR bone cement*[tiab])) 
AND (“complication”[mh] OR (complication*[tiab])) 
AND (english[la] OR dutch[la]) 
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were English or Dutch written articles. The fol-
lowing search terms were used: calcium sulfate/
hydroxyapatite, HTO or bone defect and compli-
cations. (Table 1) Potential literature was filtered 
by independently reviewing titles and abstracts by 
two authors (JE and VE).

Results

The primary search of the literature obtained  
121 articles. After reviewing titles and abstracts, 
none of the articles examined the use of calcium 
sulfate/hydroxyapatite as a bone substitute in HTO. 
However, we included three articles which examined 
calcium sulfate for bone defects, two articles de-
scribed the complications of using calcium sulfate and 
one article used exactly the same bone filler which is 
used in the clinical trial without complications. 
The study from Friesenbichler et al. in which Gen-
eX (combination of tri-calcium-phosphate and cal-
cium sulfate) was used to fill the void after remov-
ing malignant bone tumors, describes the cessation 
of their study due to wound healing problems.10 In 
this clinical trial 3 of the 31 patients experienced 
sterile inflammation with delayed wound healing 
and development of soft tissue cysts. 
Jepegnanam et al. described two cases in which cal-
cium sulfate was used to fill the gap in operative 
correction of distal radius fractures.11 In these cases 
the bone substitute was reabsorbed before complete 
bone healing. No signs of infection were found.
In the study of Iundusi et al. the use of calcium 
sulfate/hydroxyapatite (CERAMENTTM | BONE VOID 
FILLER, BONESUPPORTTM, Lund, Sweden) was ex-
amined as a bone substitute in tibial plateau frac-
tures.12 A total of 24 patients were treated opera-
tively with ORIF and calcium sulfate/hydroxyapatite 
for tibial plateau fractures with good results and no 
complications after a mean 44 month follow-up. 

Discussion

No studies have been performed with calcium sul-
fate/hydroxyapatite as a bone substitute in me-
dial opening wedge HTO. Previously we described 
the complications which occurred in the clinical 
trial in which calcium sulfate/hydroxyapatite (CE-
RAMENTTM | BONE VOID FILLER, BONESUPPORTTM, 
Lund, Sweden) was used in medial opening wedge 
HTO. These complications were also found in the 
study of Friesenbichler et al. when calcium sulfate 
was used for other indications. Therefore we hy-
pothesize that the complications are related to the 
use of calcium sulfate. 

Friesenbichler et al. postulate that the local soft 
tissue reactions are caused by liquefaction of the 
calcium sulfate component during resorption, 
which results in a decrease of the local pH value 
and invasion of inflammatory cells.10 These com-
plications have also been described in the review 
by Beuerlein and McKee on the properties of calci-
um sulfate.13 The authors report a low but consist-
ent complication rate, specifically, serous drainage 
from the wound as the calcium sulphate absorbs. 
Moreover, the authors describe that this complica-
tion is more frequent when the material is used in 
higher volumes (greater than 20 mL) or in subcu-
taneous bones such as tibial or ulnar bone.13 We 
hypothesize that the large volume is the explana-
tion of failure when calcium sulfate is used in large 
defects and calcium sulfate has good results with 
low volume in fracture treatment.
Jepegnanam et al. suggest to be cautious with fast 
resorbing bone substitutes in patients with expect-
ed slow bone healing.11 Although patients with HTO 
are generally a few years younger, age and con-
comitant delayed bone healing might explain the 
failure of calcium sulfate in opening wedge HTO.
Lash et al. described a donor site morbidity of 1,9% 
in autograft bone for opening wedge HTO.8 This is 
in contrast to the 6.2% superficial wound infections 
which were found in one study in the use of tri-
calcium-phosphate and the 20% infection rate in 
the recent clinical trial.8

Conclusion

Bone substitutes are used increasingly and therefore 
it is important to note complications that occur, in 
order to better understand the limitations of its use. 
In the current literature no evidence is available for 
the use of calcium sulfate/hydroxyapatite as a bone 
substitute in opening wedge HTO surgery. 

Recommendation

We would recommend not to use calcium sulfate/
hydroxyapatite to fill up the correction gap in open-
ing wedge HTO. No clinical evidence is available for 
the safe use of calcium sulfate/hydroxyapatite in 
opening wedge HTO. Moreover wound healing prob-
lems have been reported previously with the use 
of calcium sulfate/hydroxyapatite as a bone substi-
tute for other comparable large bone defects. 
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objective: to compare the incidence of sympto-
matic venous thromboembolism after knee arthros-
copy and casting of the lower leg between patients 
who received anticoagulant therapy and patients 
who did not receive anticoagulant therapy.
location: Alrijne Hospital (Leiderdorp), Groene Hart  
Hospital (Gouda), Haga Hospital (The Hague), Isala 
Hospital (Zwolle), Haaglanden Medical Center (The 
Hague), Reinier de Graaf Hospital (Delft), Ortho-
pedium (Delft), Park Medical Center (Rotterdam) 
Leiden University Medical Center (Leiden).
Patient population: Two different populations were 
selected: in the POT-KAST trail patients undergoing 
knee arthroscopy for various indications and above 
the age of 18 were selected. In the second group pa-
tients; the POT-CAST, 18 years or older, treated for 
at least one week with casting of the lower leg (with 
or without surgery before or after casting) were in-
cluded. Patients with multiple traumatic injuries 
were excluded. Exclusion criteria for both groups 
were history of thromboembolism, current antico-
agulant therapy, pregnancy, contra-indications for 
low-molecular-weigt heparine (LMWH) therapy.
Intervention and comparison: Using block ran-
domization, patients were assigned to the treat-
ment group or control group. The treatment group 
in de POT-KAST trial received LMWH (nadroparin 
or dalteparin) once daily 8 days after arthroscopy. 
The treatment group of the POT-CAST received 
LMWH for the complete period of immobilization. 
outcome measures: The primary outcome is the 
cumulative incidence of venous thromboembolism 
(deep-vein thrombosis or pulmonary embolism) with-
in 3 months after the procedure. The cumulative risk 
of major bleeding was the primary safety outcome.
Results: In the POT-KAST trial 1451 patients were in-
cluded. Of the 731 patients in the treatment group 
5 patients confirmed events. Of the 720 patients in 
the control group of 3 had a confirmed event. Cumu-
lative incidence of symptomatic venous thromboem-
bolism within 3 months was 0.7% in the treatment 
group and 0.4% in the control group. Leading to a rel-
ative risk of 1.6. Per-protocol analysis showed con-
firmed thromboembolism in 4 (0.6%) patients in the 
treatment group and 3 (0.4%) in the control group. 
A relative risk of 1.4. Two patients had major bleed-
ing (1 in the treatment and 1 in the control group). 

In the POT-CAST trial 1435 patients were included. 
Of the 719 patients in the treatment group 10 (1.4%) 
patients sustained an event. In the control group of 
716 patients 13 (1.8%) sustained an event; the rela-
tive risk was 0.8. Per-protocol symptomatic venous 
thromboembolism occurred in 10 patients (1.6%) in 
the treatment and 12 (1.8%) in the control group. 
Conclusion: Investigators found that treatment 
with anticoagulants, either for 8 days after arthros-
copy or during the complete period of immobilisa-
tion due to casting, was not effective for the pre-
vention of symptomatic venous thromboembolism. 
Comments: We congratulate the authors on perform-
ing a well designed double trial. A study that provides 
long awaited answers to relevant clinical questions; 
and provides a direction for clinical practice. Howev-
er one of the limitations already provided by the au-
thors was the much lower than expected (0.9-5.3%) 
incidence of thromboembolism, resulting in insuffi-
cient power. The incidence of clinical found VTE in 
this study is consistent with the incidence found in a 
recent meta-analysis.1 Furthermore to results might 
not be representative for patients requiring casting 
after elective foot and ankle surgery, who should be 
considered a different patient population with possi-
ble different risk factors.2 Finally patients with a his-
tory of venous thromboembolism were excluded as 
well as patients on oral anticoagulant drugs. These 
typically high risk populations will probably benefit 
from some form of profylaxiseter.1,3
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of venous thromboembolism (VTE) in foot and ankle 
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Proefschriften

In vivo biomechanics of cruciate ligament injuries. Samuel K. Van de 
Velde, Leiden University Medical Center, Leiden, 29 November 2016

Measuring biomechanics of the knee with an ac-
ceptable degree of accuracy is difficult. When the 
in vivo knee joint motion is analyzed in all its six 
degrees-of-freedom without compromising on phys-
iological loading conditions, the task becomes even 
more challenging. This thesis offers a brief overview 
of the development, validation and application of 
a non-invasive imaging methodology to capture the 
in vivo biomechanics of anterior cruciate ligament 
(ACL) deficient and posterior cruciate ligament 
(PCL) deficient knees. 
By combining dual fluoroscopy to capture the in vivo 
joint motion and magnetic resonance (MR) imaging 
to reconstruct the joint anatomy, we obtained a 
comprehensive insight in both tibiofemoral as well 
as patellofemoral kinematics and cartilage biome-
chanics of healthy knees under various loading con-
ditions. These baseline measurements helped us 
comprehend the alterations in biomechanics seen in 
knees after injury of either ACL or PCL, which in turn 

generated clinically useful data for the improve-
ment of our surgical reconstruction techniques.
The thesis is organized in several chapters, with the 
first chapters focusing on the measurement method-
ology and its validation, the next chapters covering 
the biomechanical sequelae of ACL injury and PCL 
injury, and the final chapters concentrating on the 
ACL complex as it affects the entire knee joint.
In Chapter 2, we present a rationale for the meas-
urement of in vivo knee biomechanics. In Chapter 3,  
we describe the step-by-step approach to the meas-
urement of in vivo knee biomechanics with the com-
bined MR and dual fluoroscopic imaging system. 
Results are only as strong as the validity of the meas-
urement system that generates the data. Therefore, 
we outline in Chapter 4 our validation study of the 
combined MR and dual fluoroscopic imaging system 
for the measurement of tibiofemoral kinematics. 
The biomechanical data of ACL deficient and PCL de-
ficient knees that were obtained with the combined 
MR and dual fluoroscopic imaging system are pre-
sented in the subsequent chapters. Chapters 5 and 
6 demonstrate how minimal alterations in tibiofem-
oral kinematics in ACL deficient and PCL deficient 
knees result in abnormal cartilage contact biome-
chanics. Since the tibiofemoral and patellofemoral 
kinematics are linked, it is not surprising to see that 
rupture of either ACL or PCL also affects the patel-
lofemoral joint (Chapters 7 and 8). That deficiency 
of one of the knee joint structures upsets the in vivo 
knee homeostasis is demonstrated by the changes 
seen in the collateral ligaments in ACL injured knees 
(Chapter 9). 
We contend that the study of in vivo knee biome-
chanics is more than an esoteric basic science field, 
and can generate clinically useful data. For ex-
ample, in Chapter 10, based on our biomechanics 
analysis we argue against performing an anatomic 
reconstruction of the anterolateral ligament (ALL), 
and instead make a case for reconsidering the more 
traditional lateral extra-articular reconstructions in 
patients with increased anterolateral laxity follow-
ing ACL injury. 

The full thesis is available at:
https://yourthesis.nl/vivo-biomechanics-cruciate-
ligament-injuries/

In Vivo Biomechanics of Cruciate 
Ligament Injuries

Samuel K. Van de Velde
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The indications for elbow surgery in adults are 
nowadays most frequently (post)traumatic condi-
tions including sports injuries.

Trauma to the elbow can result in fractures, dis-
locations, soft tissue injuries and combinations of 
these that may produce pain, dysfunction, instabil-
ity, stiffness or arthritis in the long term. Fractures 
are usually the result of falls or traffic incidents, 
whereas soft tissue injuries are frequently seen 
following sports or overuse activities.

The first part of this thesis dealt with sports inju-
ries of the elbow, especially distal biceps tendon 
ruptures. The pathophysiology and current treat-
ment strategies were evaluated. This thesis showed 
that the results after distal biceps reconstruction 
with a cortical button were good, according to 
PROMs, ROM and strength. However, there were 
36% complications, of which most were transient. 
The results of the cortical button technique were 
compared with the results of other techniques and 
approaches in a systematic review. We found sig-
nificantly fewer complications after the double-in-
cision approach compared with the single-incision 

anterior approach and for the bone tunnel fixation 
compared with the other fixation techniques. As 
the double-incision approach was used with bone 
tunnel fixation in 84% of cases, there was a strong 
interrelationship between these variables, and we 
were unfortunately not able to efficiently disen-
tangle the effects of these variables. The current 
results are in contrast with the historical idea that 
the double-incision approach is associated with 
more complications (e.g. radioulnar synostosis for-
mation). We therefore advised reconsideration of 
a musclesplitting double-incision approach with 
bone tunnel fixation for the reconstruction of dis-
tal biceps tendon ruptures.

The second part of this thesis dealt with fractures 
of the radial head. The trauma mechanism of ra-
dial head fractures and associated injuries was 
evaluated. Mason type-1 fractures (nondisplaced) 
are treated conservatively. The optimal manage-
ment of Mason type-2 fractures (displaced partial 
articular) is currently unclear. Therefore a multi-
center RCT was conducted to compare ORIF and 
nonoperative management for Mason type-2 ra-
dial head fractures. Mason type-3 fractures (com-
minuted) are usually treated with arthroplasty. In 
this thesis we described the first series of a press-
fit bipolar radial head prosthesis. The overall mid-
term outcome of this series can be considered 
favorable. However, the revision rate was 11%, 
which compares favorable with the only reported 
series of monopolar press-fit implants in the lit-
erature. The results of cemented bipolar radial 
head arthroplasties has shown that this design was 
able to compensate for suboptimal radiocapitellar 
alignment, with a overall favorable mid-term out-
come, with one (4%) revision and 2 (8%) additional 
radiological failures. As there are many different 
radial head implant designs available, the results 
reported in the literature were systematically re-
viewed. It was noted that radial head arthroplasty 
was associated with an incidence of revision of 8% 
after 4 years with an estimated crude revision rate 
of 2.06 per 100 person-years of follow-up. There 
was no significant effect of prosthesis polarity, 
material and technique of fixation on the revision 
rate and functional outcome. 

The full thesis is available at:
http://www.orthopeden.org/uploads/ph/f5/
phf5Gqg9PSTHdD76Ir9WPA/Proefschrift-DEF-
Sjaak-Kodde.pdf

TRAUMA AND SPORTS INJURIES
OF THE

ELBOW

Izaäk F. Kodde

Trauma and sports injuries of the elbow. 
Izaäk F. Kodde, AMC University of Amsterdam, 10 May 2016
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Van de Vereniging

In elke editie van NTvo vertelt een NoV-lid over de bijzon-
dere kant van zijn of haar werk. Dit keer is dat Paul jutte, 
orthopedisch chirurg UMC Groningen. hij is hoofdonder-
zoeker van de lEAK-studie en dat vraagt weer andere  
vaardigheden dan het vak van orthopedisch chirurg. 

Paul werkt sinds 2004 bij het UMCG. Aanvankelijk 
richtte hij zich vooral op oncologie en in de loop der 
tijd kwam daar infectie bij. Hij ziet veel parallellen 
in deze twee vakgebieden; beide aanpakken zijn 
multidisciplinair en worden uitgevoerd in gespeci-
aliseerde centra. Vanuit zijn ervaring met infectie 
raakte Paul betrokken bij de LEAK-studie (LEAKage 
after primary knee and hip arthroplasty).

Subsidieaanvraag 
De LEAK-studie vergelijkt de (kosten)effectiviteit 
van chirurgische versus niet-chirurgische behande-
ling bij verlengde wondlekkage na een totale knie- 
of heupprothese. De studie is voortgekomen uit de 
Agenda Zorgevaluatie Orthopedie. 
In de bijeenkomst van CORE (Consortium Orthopae-
dic Research) in december 2015, werd een onder-
zoeksgroep geformeerd. Deze ging aan de slag met 
de subsidieaanvraag bij ZonMw. Paul vertelt hier-
over: ‘We hadden te maken met een korte deadline 
en moesten dus heel snel handelen. We hebben de 
taken verdeeld, lijnen uitgezet en vanuit de regio’s 
Groningen en Nijmegen deden we de aanvraag. Rob 
Nelissen gaf ons de boodschap mee dat falen geen 
optie was.’ Hij vervolgt lachend: ‘Dus we wisten 
wat ons te doen stond!’
Telefonisch vergaderen, schrijfsessies, meelezen, 
evalueren etc. Daar hield de groep zich in die tijd 
mee bezig. Jutte: ‘Het heeft ons veel vrije tijd en 
energie gekost, maar uiteindelijk werd binnen een 
half jaar de subsidie toegezegd. Ik ben enorm trots 
dat we dit in korte tijd bereikt hebben; loon naar 
werk kan je wel zeggen. Het is mooi dat we door 
snel te handelen uiteindelijk konden starten met 
de LEAK-studie. Het binnenhalen van deze sub-
sidie is een voorbeeld van mooie samenwerking; 
niet alleen binnen de groep, maar ook met CORE 
en het NOV-bestuur!’ 

Kartrekker
Paul is hoofdonderzoeker en dat betekent dat hij 
in de lead is bij alles wat er moet gebeuren. In-
middels is er een onderzoeker aangesteld - Claudia 
Löwik - en er is toestemming van de METC van het 
UMCG. Er zijn al 31 deelnemende centra, waaron-
der bijna alle grotere ziekenhuizen. Een mooi re-
sultaat, maar nieuwe ziekenhuizen zijn nog steeds 
welkom. Jutte: ‘Het zou het fantastisch zijn als we 
nog tien extra ziekenhuizen krijgen!’ 
Er komt veel kijken bij een studie als LEAK, vertelt 
Paul: ‘We moeten de ziekenhuizen goed informe-
ren, maar bijvoorbeeld ook zaken regelen als een 
logo, flyer, posters, nieuwsbrieven etc. Ook het 
schrijven van een studie-aanvraag vraagt speci-
fieke expertise; je moet wervend kunnen schrijven 
en er een sausje van marketing overheen kunnen 
gieten. Wij zijn daar als artsen niet in opgeleid en 
moeten dat zelf een beetje uitvogelen.’

Een leven lang leren
Paul vond dit onderzoek een mooie uitdaging. Voor-
al de grote schaal waarop het plaatsvindt maakt 
het voor hem interessant; verschillende klinieken, 
opinies en veel samenwerken. Hij vertelt: ‘Onder-
zoekstechnisch kan ik ervan leren en dat zie ik als 
een rode draad in mijn ontwikkeling: een leven 
lang leren. Ik leer om verschillende meningen te 
managen en steviger besluiten te nemen. Dat lei-
dinggeven zie ik ook wel als een volgende fase in 
mijn leven. De regelkant van dit werk vind ik erg 
leuk en geeft mij energie.’

Includeren
De grootste uitdaging is nu het bewaken van de in-
clusie. Uiteindelijk moeten de deelnemende centra 
388 patiënten includeren. Jutte: ‘Hiervoor leggen 
we bezoekjes af aan de vakgroepen en vervolgens 
is het belangrijk om het onderzoek op het netvlies 
van alle behandelaars te houden. Zij moeten ten-
slotte bij elke patiënt met verlengde wondlekkage 
aan de LEAK-studie denken. We moeten er eigen-
lijk voor zorgen dat iedereen deel van de LEAK-
studie wordt.’ 

De bijzondere kant van het werk van Paul Jutte
‘Ik droom ervan dat we straks per patiënt het juiste beleid kunnen kiezen’
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De onderzoeksgroep probeert mee te denken van-
uit het belang van de deelnemende centra. Jutte: 
‘We willen de last voor hen zo laag mogelijk hou-
den. Zo versturen wij bijvoorbeeld zelf de vragen-
lijsten en we bellen de patiënten zo nodig ook na. 
Bij het meedenken met de deelnemende centra 
merk ik dat het handig is dat ik onderzoeker en arts 
ben. Dat maakt dat ik met beide petten op mee kan 
denken. In eerste instantie zouden bijvoorbeeld de 
verbanden met wondvocht gewogen moeten wor-
den om te bepalen hoe ernstig de lekkage is. Een 
onderzoeker wil dat precies weten, maar als arts 
snap ik dat dat niet werkt. Nu hebben we daar dus 
een andere oplossing voor. Het moet tenslotte wel 
werkbaar blijven voor de deelnemende centra.’

het jaarmagazine Zorg voor Beweging heeft dit jaar een 
oplage van 41.000 en 58 zorgaanbieders plaatsten een 
bestelling. Er zijn inmiddels verschillende vormen moge-
lijk; eigen achterkant, eigen cover, een artikel over de 
eigen vakgroep, of een combinatie hiervan. We vroegen 
twee gebruikers naar hun ervaringen met het magazine; 
Keetie Kremers (verpleegkundig specialist Canisius Wil-
helmina Ziekenhuis) en jan van Mourik (orthopedisch chi-
rurg Máxima Medisch Centrum). 

Keetie vertelt dat zij 
voor de 3e keer een 
special (eigen artikel) 
hebben en voor het 
eerst een foto van de 
vakgroep op de cover. 
De vakgroep orthope-
die van CWZ ziet het 
magazine als een kans 
om zich te profileren. 
Nu zij zelf op de cover 
staan, heeft het hele-
maal een eigen tintje 
en daarmee wordt ’t 

nog interessanter, vertelt Keetie. De Coöperatie 
Orthopedie Groot Eindhoven (COGE) - Máxima Me-
disch Centrum en het Catharina Ziekenhuis - heeft 
ieder jaar een eigen artikel en een eigen achter-
kant. Jan van Mourik vertelt dat hij echt gelooft in 
‘branding’ en een eigen blad. Zij houden echter de 
voorkant bewust standaard. ‘Die is van de NOV’, 
zegt hij. Jan vertelt dat zij ieder jaar goed naden-
ken over de inhoud van het COGE-artikel. ‘We zor-
gen ervoor dat onze speerpunten aan bod komen. 
Dit jaar zijn dat bijvoorbeeld sportorthopedie en 
kinderen. In overleg met de redactie komt het arti-
kel tot stand en juist hun artistieke inbreng maakt 
het artikel!’

Jaarmagazine Zorg voor Beweging; ervaringen van gebruikers

Droom
Jutte verheugt zich erop dat de kennis van de 
LEAK-studie straks meegenomen kan worden in de 
praktijk. ‘Het zou fantastisch zijn als we fundering 
kunnen geven aan een richtlijn en als we dat we-
reldwijd kunnen onderbouwen. Ik droom ervan dat 
we straks per patiënt met verlengde wondlekkage 
het juiste beleid kunnen kiezen.’

Meer weten over de LEAK-studie? 
Kijk op www.orthopeden.org/leak of stel 
uw vraag via LEAK@orthopeden.org.

Kent u een NOV-lid dat past in deze rubriek? Laat 
het ons weten via communicatie@orthopeden.org.

Inzet van het blad
Keetie vertelt over de 
manier waarop zij het 
magazine gebruiken: 
‘Er ligt een stapel ma-
gazines in elke spreek-
kamer. De patiënt is 
daar al eerder dan de 
behandelaar en 9 van 
de 10 keer zitten zij 
het blad al te lezen 
en vragen ze of ze het 
mee mogen nemen. 
We geven het ook heel 

gericht mee aan patiënten en attenderen hen op een 
specifiek artikel. We sturen het magazine bovendien 
naar de huisartsen in de regio, met een begeleidende 
brief. Bij mijn eigen huisarts ligt het in de wacht-
ruimte op de leestafel tussen de andere glossy’s. 
Dat is natuurlijk leuk om te zien.’ Keetie vertelt dat 
dit jaar een patiënt en behandelaar samen aan het 
woord komen in het CWZ-artikel. ‘Dat is eigenlijk een 
hele mooie combinatie; je krijgt de patiëntervarin-
gen erin - die zijn heel belangrijk voor andere patiën-
ten - en we kunnen als vakgroep ook ons ei kwijt.’ De 
reacties op het blad zijn zeer positief; de patiënten 
vinden de herkenbaarheid van de vakgroep heel leuk 
en de collega’s zijn echt trots om het blad te delen.  

Máxima Medisch Centrum zet het blad alleen in voor 
de patiënten. ‘Op de poli ligt een stapel en de ver-
pleging legt het blad op het bed van nieuwe klinische 
patiënten’, vertelt van Mourik. Hij vervolgt: ‘Verder 
zetten we het ook in om de conservatieve behandeling 
te ondersteunen; bijvoorbeeld een artikel over het be-
lang van bewegen. We geven het dan heel bewust mee 
en wijzen de patiënt op het artikel. Uiteraard zijn we 
daarbij afhankelijk van de inhoud, maar de ervaring 

Cover CWZ

Special COGE
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leert dat die onderwerpen juist veel aan bod komen. 
En daar zijn wij blij mee!’ Jan begrijpt niet dat er vak-
groepen zijn die geen gebruikmaken van het blad. Hij 
noemt dat het een uitgelezen kans is om een eigen 
magazine te maken, waar de eigen patiënten blij van 
worden. ‘Het ondersteunt je beleid samen met je web-
site, apps etc. Je zult zien: ze vreten het’, zegt hij.

Suggesties
Keetie weet nog wel een paar thema’s die zij graag 
in het magazine zou willen: ‘Verwachtingenma-
nagement zou een mooi onderwerp zijn; wat kan 
ik verwachten van een nieuwe knie bijvoorbeeld? 

hans Bolder, jonge Klare orthopedie en chef de clinique 
Isala, nam in augustus 2016 deel aan de eerste FoRTE 
Summer School in Faro. Zijn deelname werd gesponsord 
door de NoV. FoRTE is de Europese organisatie voor en 
door assistenten orthopedie en jonge klaren en heeft als 
doel om de orthopedische- en traumachirurgie-opleiding 
in Europa te optimaliseren. 

Programma
Het 5-daagse programma bestond uit twee  
parallelsessies, waarin alle orthopedische deel-
gebieden aan bod kwamen in de modules Ba-
sic Science, Spine, Upper Limb, Lower Limb 
en Child & Tumors. De ene sessie was voor 
beginnende orthopedie-assistenten. In de an-
dere sessie kwamen dezelfde modules aan bod 
met meer diepgang, ter voorbereiding op het 
EBOT-examen. Lezingen werden verzorgd door 
vertegenwoordigers van meerdere Europese 
subspecialisatie-verenigingen, waaronder ook 
EBOT-examinatoren. Excellente voordrachten 
waren er onder andere over sport- , handchirur-
gie en kindertraumatologie. 
Tijdens de middag- en avondactiviteiten was er 
volop gelegenheid om op informele wijze cursisten 
(meer dan 100) en sprekers te leren kennen. Ver-
schillen in opleiding en gezondheidszorg kwamen 
uitvoerig ter sprake. Zo is het bijvoorbeeld in Por-
tugal niet ongebruikelijk dat een patiënt met een 
collumfractuur soms dagen tot weken moet wach-
ten op een operatie. En in Duistland kan elke arts 
zich aanmelden als orthopeed in opleiding zonder 
gestandaardiseerde opleidingseisen. 
Tijdens de avonddiners was er ruimte voor casuïs-
tiek, afgewisseld met lezingen van enkele geno-
digde sprekers, waaronder professor Ganz.

Aanbevelingen
Bolder is enthousiast over de Summer School. Hij 
vertelt: ‘Het is zeer interessant voor de begin-

Of wat houdt de revalidatie in; de opname is kort, 
maar wat kan ik daarna verwachten? En preventie 
is ook een mooi onderwerp; de betekenis van ge-
wichtsverlies bijvoorbeeld.’ Jan geeft als suggestie 
mee om vooral patiënten en patiëntenverenigingen 
aan het woord te laten. Hij geeft aan dat het be-
langrijk is om goed naar de lezer te kijken; dat zijn 
de patiënten. ‘Zij lezen graag verhalen over andere 
patiënten en niet zozeer over golden wonder boys.’

Wilt u meer informatie over de mogelijkheden 
of heeft u suggesties? Stuur een bericht naar de 
redactie via zorgvoorbeweging@orthopeden.org. 

FORTE Summer School 

nende a(n)ios orthopedie en voor kandidaten ter 
voorbereiding op het EBOT-examen. Ondanks het 
feit dat er vergelijkbare onderwerpen aan bod ko-
men tijdens de Nederlandse CCOC, is de cursus een 
unieke mogelijkheid voor verdieping in ontspannen 
´s zomerse sferen. Daarnaast is het een uitgelezen 
kans om te netwerken en dan ook nog eens op een 
zeer prettige locatie in de Algarve. Ik dank de NOV 
dat ik de gelegenheid kreeg om deel te nemen. Het 
is een aanrader voor elke jonge collega!’ 

In 2017 vindt de FORTE Summer School plaats 
van 28 augustus tot 1 september in Faro. 
Informatie: www.forte-orthopaedics.com.

Voor uw agenda

1 mei  Deadline aanvraag subsidieronde  
 Van Rens Fonds 2018. Thema:  
 LROI als basis om samen 
 onderzoek te doen.
12 mei  NOV Voorjaarscongres
10 juni  Sporthopedie 2017 Nijmegen  
 (Sporttoernooi ROGO’s)
12 en 13 okt.  NOV Najaarscongres
25 en 26 jan.  NOV Jaarcongres

Meer informatie op de website van de NOV  
(orthopeden.org/kalender).
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 Bonepreservation –
addressed with proven philosophies: twinSys® and RM Pressfit vitamys®

• 0.60 revisions / 100 OCY 1 – RM Pressfi t cups / twinSys uncemented (vs. average of 0.87 for all uncem. THA) 2

• 0.56 revisions/100 OCY 1 – RM Pressfi t cups / twinSys cemented (vs. average of 0.69 for all hybrid THA) 2

RM Pressfi t vitamys
• 5A* ODEP rating, based on the proven RM Classic (10A* ODEP rating) 
 and RM Pressfi t (7A* ODEP rating) cup systems
• 100 % survival rate for aseptic loosening in 117 hips at 2 years 3

• Low wear – steady-state head penetration rate far below 
 the osteolysis threshold 4

• Elasticity – no acetabular stress shielding reported 5

twinSys
• 7A* ODEP rating – twinSys uncemented
• 98.4 % stem survival rate at 5 years in 218 hips 6 – twinSys uncemented
• 5A* ODEP rating – twinSys cemented
• 94.9 % survival rate at 2 years in 100 hips with no case of aseptic loosening 7 – 
 twinSys cemented
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1 OCY = Observed component years
2 NZOA, The New Zealand joint registry – Seventeen year report January 1999 to December 2015. 2016.
3 Halma, J.J., et al., An uncemented iso-elastic monoblock acetabular component: preliminary results. J Arthroplasty, 2015. 30(4): p. 615-21.
4 Scemama, C., et al., Does vitamin E-blended polyethylene reduce wear in primary total hip arthroplasty: a blinded randomised clinical 
 trial. Int Orthop, 2016.
5 Kastius, A., R. Schoeniger, and M. Beck, Acetabular osseointegration and bone density one year after RM Pressfi t vitamys cup implantation, 
 in SGOT. 2012: Basel, Switzerland.
6 Clauss, M.V.D.S., C.;Goossens, M., Prospective fi ve-year subsidence analysis of a cementless fully hydroxyapatite-coated femoral hip 
 arthroplasty component. Hip Int, 2014. 24(1): p. 91-7.
7 Siepen, W., et al., Prospective two-year subsidence analysis of 100 cemented polished straight stems – a short-term clinical and 
 radiological observation. BMC Musculoskelet Disord, 2016. 17(1): p. 395.

Latest ODEP ratings can be found at www.odep.org.uk
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This documentation is intended exclusively for physicians and is not intended for laypersons. 
Information on the products and procedures contained in this document is of a general nature 
and does not represent and does not constitute medical advice or recommendations. Because this 
information does not purport to constitute any diagnostic or therapeutic statement with regard 
to any individual medical case, each patient must be examined and advised individually, and this 
document does not replace the need for such examination and/or advice in whole or in part. Please 
refer to the package inserts for important product information, including, but not limited to, 
contraindications, warnings, precautions, and adverse effects. Third party trademarks are used for 
information purposes only and may be trademarks of their respective owners.

©2016 Zimmer Biomet

Design and polyaxiality 
make the di�erence.

NCB® Periprosthetic  
Locking Plate System
The innovative plate design and polyaxial technology 
of the NCB Periprosthetic Locking Plate System allow 
for secure bicortical screw fixation around the stem of 
an implanted prosthesis. This comprehensive system, 
including proximal and distal femur plates, trochanter 
plates as well as curved femur shaft plates, provides 
the much needed flexibility in the treatment of 
periprosthetic fractures. Find more information on  
the NCB Periprosthetic Locking Plate System at  
www.zimmerbiomet.com

Because each detail makes the di�erence.


