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Voor sommige artikelen is additioneel
materiaal beschikbaar op de website
www.ntv-orthopaedie.nl, waaronder
kleurenfoto’s en/of videobeelden.
Deze artikelen zijn herkenbaar aan
de volgende pictogrammen:

i

Met spierpijn van top tot teen is dit voorwoord voor u getypt. 
Op 10 juni trokken de ROGO’s ten strijde: op het sportcomplex 
van het Universiteit van Nijmegen werd gestreden om de 
eerste Sportopedie titel. Er waren titels te verdelen op de 
onderdelen voetbal, hockey, estafetteloop, beachvolleybal en 
touwtrekken. Alle ROGO’s waren goed vertegenwoordigd door 
staf, AIOS, ANIOS, semi-artsen en onderzoekers. Ook was er een 
delegatie van de redactie van dit tijdschrift actief aanwezig en 
heeft op enkele punten geprobeerd de uitslag te beïnvloeden, 
zowel door hun inzet als enkele tactische en wetenschappelijk 
voorbereide strijdplannen. Ondanks de vredelievende instelling 
van alle ROGO’s zijn er toch enkele sportopedische blessures 
ontstaan in dit strijdgewoel maar gelukkig waren ‘enkele’ 
artsen met verstand van zaken direct ter plaatse. Uiteindelijk 
werd de ROGO Utrecht als winnaar gekroond van dit festijn 
dankzij (of ondanks) het gemis aan stafleden in de delegatie. 
Het was een prima georganiseerde dag (dank aan de ROGO’s 
Nijmegen en Groningen) die uiteraard volgend jaar een vervolg 
dient te krijgen. Op deze wijze blijft orthopedie in beweging.

Iets anders, maar toch ook sportief bedoeld: in de manuscripten 
die wij als redactie ontvangen zijn zo her en der wat 
neerlandismen te vinden. Met andere woorden: het verdient 
daarom aanbeveling een manuscript aan een grondige inspectie 
met betrekking tot het Engelse taalgebruik te onderwerpen 
voordat deze aan de redactie en de reviewers wordt 
aangeboden.

Namens de redactie wens ik u een sportieve zomer in de 
voorbereiding voor Sportopedie 2018 (in de hoop dat een 
volgend voorwoord zonder spierpijn kan worden afgeleverd).

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-
delen door farmaceutische bedrijven in het Nederlands  
Tijdschrift voor Orthopaedie alleen gericht op personen 
die bevoegd zijn om de betreffende geneesmiddelen 
voor te schrijven.
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Introduction

Osteoarthritis (OA) is one of the most common joint 
disorders in the world.1 OA has been recognized as 
a substantial source of disability with significant 
social costs, due to surgical and medical interven-
tions and frequent absenteeism from work.2 To-
tal Knee Arthroplasty (TKA) is a highly successful 
and widely applied treatment for advanced OA of 
the knee1. Due to an ageing society and the grow-
ing number of younger people receiving TKA, the 
number of TKA procedures will increase in the com-
ing decades.3,4 This trend coincides with the age-
ing of North American and European workforces 
and with delayed retirement of workers, making 
the examination of employment outcomes follow-
ing TKA particularly salient.5,6 
Several studies that focused on return to work out-
comes after TKA surgery found that on average, 

more than two-thirds of the TKA patients return to 
work (RTW) within three months postoperatively. 
Moreover, those studies found that the urgency to 
return to work was an accelerating factor in RTW, 
and that TKA resulted in an improved ability to 
work.7,8 Additionally, Sankar et al. have concluded 
that TKA enables returning to work and is associat-
ed with fewer workplace activity limitations, e.g. 
getting to, from and around the workplace, stand-
ing, meeting job demands and hours of work.5 How-
ever, being back at work does not necessarily imply 
successful functioning at work.9 Several research-
ers have stated that the RTW process should be ex-
tended to the phase beyond the dichotomy of being 
back at work versus being absent from work.10-12 
New measures have been introduced over the last 
decades to provide information about workers’ ability 
to work (work ability) and workers’ actual functioning 
when present at work (work functioning). To date, re-
search on work ability and work functioning has been 
conducted in several health condition groups,6,13-20 
and in the general working population.12,21-26 Until 
now, only one study has measured work ability among 
TKA patients and showed low work ability scores and 
dissatisfaction with their work ability after TKA.6 
Studies evaluating specific work functioning in pa-
tients after TKA are very limited. 
The aim of this study is therefore to assess work 
ability and work functioning in patients who un-
derwent TKA and returned to work, subsequently 
to explore which sociodemographic-, health-, and 
work-related variables were associated with work 
ability and work functioning.

Work ability and work functioning outcome in 
patients after total knee arthroplasty
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Total Knee Arthroplasty (TKA) is a successful treatment for advanced knee osteoarthritis and although more than two-
thirds of the TKA patients return to work within three months postoperatively, the level of functioning at work has not 
yet been studied thoroughly. Therefore, the aim of this study was to assess work ability and work functioning of TKA 
patients and to explore which demographic, disease- and work-related variables were associated with both outcomes.  
A cross-sectional study by means of self-reported questionnaires was executed in TKA patients between 2006 and 2010. 
Work ability was assessed with a single item of the Work Ability Index (WAS). Work functioning was assessed with the 
Work Role Functioning Questionnaire 2.0 (WRFQ). To determine whether patient characteristics were associated with 
work ability and work functioning, logistic regression was used. Sixty-two patients who returned to work after TKA were 
included in the analyses. Twenty-six (41.9%) scored low (≤7) and thirty-six (58.1%) scored high (≥8) on work ability. 
Twenty-four participants (38.7%) scored low (<90) on work functioning and thirty-six participants (61.3%) scored high 
(≥90). Lower education level was associated with low work ability and work functioning. An older age, more comorbid-
ity and having children were associated with low work functioning. In conclusion, TKA surgery does not always result in 
high levels of work ability or work functioning after return to work and moreover, higher education level is associated 
with higher work ability and work functioning scores.
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subscale, divided by the number of items and then 
multiplied by 25 to obtain percentages between 0 
and 100, with higher scores indicating better work 
functioning. The scores on ‘does not apply to my 
job’ were transformed to missing values. If 20% or 
more items were missing, the score was set to miss-
ing. The WRFQ total score was coded in 1 (WRFQ 
total score <90) or 2 (WRFQ total score ≥ 90). This 
cut-off was based on an earlier study done by Abma 
et al. who distinguished between ‘working, but 
only able to meet the demands of the job less than 
90% of the time (<90)’ or ‘good work functioning’ 
(≥90).24 The WRFQ has a very good internal consist-
ency, moderate test-retest reliability and respon-
siveness in the general working population.25,26,30

Independent variables
Demographic characteristics were assessed includ-
ing age, gender, social status, educational level 
and being the wage earner. Social status included 
the items: living with a partner and having children 
and could be answered with yes or no. Educational 
level consisted of three classifications: elementa-
ry, secondary and higher. 
Health-related characteristics were body mass in-
dex (BMI), comorbidity and self-reported disease-
specific quality of life. The continuous data of the 
BMI were recoded into three levels: normal (<25), 
overweight (25-30) and obese (>30). Comorbidity 
was measured by using a standard questionnaire 
including 27 comorbidities. They were categorized 
in having none, one to two and more than two co-
morbidities.34 To measure disease-specific quality 
of life, the Dutch-language version of the WOMAC 
was used.35 The WOMAC has proven to be valid, re-
liable and responsive and the Dutch language ver-
sion has shown satisfactory cross-cultural validity. 
In this study, the total score was recoded into a 
100-point scale, with a higher score representing 
better physical functioning. 
Work-characteristics included the type of work: 
physically or mentally challenging. A question 
about the type of work was asked with three pos-
sible answers: mainly physical tasks, mainly mental 
tasks or a combination of both.

Statistical methods
Statistical analyses were performed using SPSS 
software, version 20. Missing data were excluded 
from the analysis. Descriptive statistics were used 
to describe the socio-demographic characteristics 
of the population. 
Demographic characteristics (sex, age, BMI, educa-
tional level, wage earner, work characteristics and 
comorbidity) and the WAS and WRFQ scores were 
analysed with descriptive statistics. To determine 

Methods

Design
A cross-sectional study was conducted at the de-
partments of orthopedic surgery at University Med-
ical Center Groningen (UMCG) (a tertiary univer-
sity hospital) and the Martini Hospital Groningen 
(MHG) (a large teaching hospital). The study was 
approved by the Medical Ethical Committee of Uni-
versity Medical Center Groningen (METc 2012.012). 
Participation in the study was voluntary, all partici-
pants provided informed consent and answers were 
processed anonymously.

Patient selection and procedure
Inclusion criteria were: undergoing TKA because of 
primary or secondary osteoarthritis, working pre- 
and postoperatively and an age of 18 to 65 years. 
The study sample comprised patients who had un-
dergone a primary TKA at UMCG or MHG between 
2006 and 2010. In 2011 a self-report questionnaire 
and explanatory letter were sent to all patients, as 
one year after TKA, patients were considered to be 
beyond the recovery phase of the operation and in 
general no significant progression in rehabilitation 
can be expected. After two weeks, a reminder was 
sent to patients who had not replied by that time. 

Dependent variables
Work ability was assessed with a single item of the 
Work Ability Score (WAS). The WAS asks participants 
to compare their current work ability to their life-
time best on a 0-10 response scale, where 0 rep-
resents ‘completely unable to work’ and 10 ‘work 
ability at its best’.27 Single-item WAS scores <8 
have been considered as low levels of work ability 
in previous studies.28,29 Therefore, in the present 
study the WAS was categorized in 1 (score between 
0-7, poor work ability) and 2 (score between 8-10, 
good work ability).
Work functioning was measured with the Work Role 
Functioning Questionnaire 2.0 (WRFQ).30 The WRFQ 
measures the perceived difficulties in meeting work 
demands among workers given their physical health 
or emotional problems.16,31-33 This questionnaire 
consists of 27 items, divided into four subscales: 
work scheduling & output demands (WSOD), physi-
cal demands (PD), mental & social demands (MSD), 
and flexibility demands (FD). The recall period is 
4 weeks and the response options range on a five 
point scale from 0=difficult all the time (100%), to 
1=difficult most of the time, 2=difficult half of the 
time (50%), 3=difficult some of the time, 4=difficult 
none of the time (0%). There is also a response op-
tion ‘does not apply to my job’. Subscale scores are 
summed up separately by adding the answers in the 
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tionnaire. Patients who did not work post-opera- 
tively (n=92), or did not complete all ques-
tions (n=51) were excluded from the analyses 
for the present study, leaving sixty-two patients 
(n=62) who could be included in the analyses  
(see figure 1). The study population consisted of 
more males than females (54.8%), the mean age 
of the patients was 57 years (SD 6.45), a majority 
of the patients had two or more comorbidities and 
were dealing with overweight. For a detailed de-
scription of the demographic variables see table 1. 

Non-response analysis and attrition bias analysis
The participants who did not return the ques-
tionnaire (n=91) were used for the non-response 
analysis. No significant differences were found 

which patient characteristics (age, gender, BMI, 
educational level, comorbidity, WOMAC total score, 
physical or mental work, having a partner and hav-
ing children) were associated with work ability and 
work functioning, logistic regression analyses with 
forward selection based on the likelihood ratio test 
were used. 
A non-response analysis was conducted to compare 
responders and non-responders. Besides the non-
response analysis, an attrition bias analysis was 
conducted, to compare the participants who did 
not complete all questions with the participants 
who are included in this study.
Odds ratios and 95% confidence intervals are report-
ed. Moreover, the Hosmer-Lemeshow goodness-of-
fit statistic is reported, which tests the hypothesis 
that the observed data fit the model. A non-signif-
icant value for this test indicates that predicted 
values from the model do not significantly differ 
from those observed. A P value of <0.05 was consid-
ered statistically significant for all analyses.

Results

Study population
Two-hundred-and-ninety-six patients (n=296; UMCG=135, 
MHG=161) were invited to participate in the study.  
Of these, 205 (69%) patients completed the ques- 

Figure 1. Flowchart.

Table 1. Demographic characteristics.

Variable

Sex (no. [%]) 
Male 34 (54.8)
Female  28 (45.2)

Mean age (st. deviation)(yr)  57 (6.45)

BMI (no. [%])  
BMI <25 10 (16.1)
BMI 25-30 28 (45.2)
BMI >30 24 (38.7)

Educational level 
(highest completed) (no. [%])
Elementary 18 (29.0)
Secondary 29 (46.8)
Higher  15 (24.2)

Wage earner (no. [%])  41 (66.1)

having children (no. [%]) 
Yes 56 (90.3)
No  6 (9.7)

Self-reported demands of job (no. [%])
Mostly physical demands 27 (43.5)
Mostly mental demands 15 (24.2)
Combination of physical and  
mental demands  20 (32.3)

Comorbidity (no. [%]) 
None 11 (17.7)
1  19 (30.6)
2 or more 32 (51.6)
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Table 2. Logistic regression results of the WAI and WRFQ.

Variable WAI  WRFQ
 
 odds ratio (95% CI) P-value odds ratio (95% CI) P-value

Age   0.722 (0.562, 0.928) 0.011

Education level
Elementary Reference 0.050 Reference 0.002
Secondary 4.444 (1.265, 15.617)  18.565 (2.874, 119.927)
Higher 4.000 (0.935, 17.113)  1.789 (0.235, 13.597)

Comorbidity
None   Reference 0.052
1   0.015 (0.000, 1.162)
2 or more   0.005 (0.000, 0.454)

having children   0.006 (0.000, 0.796) 0.040
(no)   

work functioning. Being younger at the time of 
undergoing TKA, was associated with higher work 
functioning after TKA (OR=0.72; 95% CI: 0.56 to 
0.93, p=0.011). Having children was inversely re-
lated with work functioning (OR=0.01; 95% CI: 0.00 
to 0.80, p=0.040). Having one (OR=0.02; 95% CI: 
0.00 to 1.16, p=0.052) or two or more (OR=0.01; 
95% CI: 0.00 to 0.45, p=0.021) comorbidities was 
associated with lower work functioning, in compar-
ison to no comorbidities. Patients with a second-
ary (OR=18.57; 95% CI: 2.87 to 119.93, p=0.005) or 
higher (OR=1.79; 95% CI: 0.24 to 13.60, p=0.005) 
education level had an elevated chance of high 
work functioning, in comparison to elementary ed-
ucation level (see table 2). The Hosmer-Lemeshow 
goodness-of-fit value was x2=5.225, p=0.733. The 
Nagelkerke R2 value for the model was 0.599.

Discussion
 
The aim of this study was to assess the level of 
work ability and work functioning in patients who 
underwent TKA and subsequently to explore which 
demographic-, disease- and work-related variables 
which were associated with both outcomes. Ap-
proximately 40% of the TKA patients who returned 
to work scored low on work ability (7 or lower) and 
low on work functioning (<90). This is in line with 
a recent study conducted by Kievit et al. In that 
study work ability was measured in 173 TKA em-
ployed patients two years postoperatively, where 
50 patients scored 5 or lower on the WAS.6

We found multiple variables associated with work-
ability and work functioning after TKA. A higher edu-

comparing age and sex of the responders to the 
non-response.
The patients who did not complete all questions 
and were working (n=51) were used for the attrition 
bias analyses. These analyses showed differences 
with respect to education level (p=0.008), comor-
bidity (p=0.038), being the wage earner (p<0.001) 
and gender (p<0.001). Patients with complete data 
were higher educated, had less comorbidity, more 
often male and also more often the wage earner.

Work ability and work functioning scores
Of the patients who completed the WAS, twenty-six 
(41.9%) participants scored a low (≤7) level of work 
ability. Twenty-four participants (38.7%) scored be-
low 90 points on work functioning.

Associations with work ability 
The results from the multivariable logistic regres-
sion analyses showed that education level was sig-
nificantly associated with work ability. A second-
ary (OR= 4.44; 95% CI: 1.27 to 15.62, p=0.050) or 
higher (OR=4.00; 95% CI: 0.93 to 17.11, p=0.050) 
education level was positively associated with 
work ability level, in comparison to the patients 
with an elementary education level (see table 2). 
The Hosmer-Lemeshow goodness-of-fit statistic 
was x2<0.001, p=1.000. The Nagelkerke R2 value 
for this model was 0.132.

Associations with work functioning
The multivariable logistic regression analyses 
showed that age, having children, comorbidity and 
education level were significantly associated with 
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analysis showed no difference between respondents 
and non-respondents, but the attrition bias analysis 
did show differences for education level, comorbidi-
ty, being the wage earner and sex. This may have led 
to a selection bias and diminished the validity of the 
work ability and work functioning scores. A second 
limitation is that we used self-administered question-
naires to assess work functioning and work ability. Al-
though self-report questionnaires continue to be the 
most often used instruments, allowing collection of 
data from a large number of people at low costs, ac-
curately answering questions or questionnaires pre-
cisely is a complex cognitive task for patients. How-
ever, assessing work ability and work functioning is 
only possible with use of questionnaires while these 
constructions measure patient’s perceptions and can-
not be objectively measured. The WAS and the WRFQ 
have respectively shown to have moderate and good 
validity in assessing work ability and work function-
ing and are therefore proper tools to be used in the 
assessment of work outcomes. Longitudinal research 
on work ability and work functioning after TKA over 
time would give more valuable information. Finally, 
the cut-off value for successful work functioning is 
rather arbitrary and thus open for discussion. Oth-
er studies have used various cut-off values,16,41 as 
there are no evidence-based values available yet. 
We chose to use a cut-off value of >90 to differenti-
ate between ‘good work functioning’ and ‘working, 
but only able to meet the demands of the job less 
than 90% of the time’, which was based on a previ-
ous study conducted by Abma et al.24 Although Abma 
et al. used the WRFQ in a (healthy) general work-
ing population, we consider our patient population 
also as healthy employees, as one year after TKA, 
patients are considered to be beyond the recovery 
phase of the operation and in general no significant 
progression in rehabilitation can be expected.
One of the strengths of this study is that it goes be-
yond the dichotomy of being at work versus being 
absent from work after TKA. It is, to our knowledge, 
the first study that examined work functioning and 
the second study that examined work ability after 
TKA. By using validated questionnaires for both 
work outcomes, we were able to get insight into 
the levels of self-reported work ability and work 
functioning in these patients and showed their vul-
nerability in the workplace. Moreover, several asso-
ciations have been examined between work func-
tioning, work ability and patient characteristics.

Conclusion

This cross-sectional study shows that TKA surgery 
does not always result in high levels of work abil-
ity or work functioning after RTW and moreover, 

cation level was associated with higher work ability 
and work functioning after TKA. From earlier studies 
in Total Hip Arthroplasty (THA) patients, it can be 
concluded that patients with a higher education level 
returned to work earlier after surgery.5,36 A majority 
of our patient population was highly educated and 
had mostly mental or a combination of physical and 
mental demanding jobs. It is reasonable to expect 
that more mentally demanding jobs give higher work 
ability and work functioning scores after TKA, while 
physical demanding jobs are more difficult to per-
form after TKA. This is in contrast to the findings of 
Sankar et al., in which TKA patients reported fewer 
physical workplace activity limitations post-surgery 
and TKA patients reported more difficulty in concen-
trating on their work, pre- and post-surgery.5 We did 
not gather pre-surgery data. In the future longitudi-
nal studies are needed to get a better understanding 
of workplace activity limitations after TKA.
The presence of comorbidity was associated with 
lower work ability and work functioning levels. 
Gandhi et al. also found that patients with comor-
bidity at the time of undergoing total joint arthro-
plasty had decreased functional outcomes post-
operatively.37

Having children, a variable considering social cir-
cumstances, was significantly associated with a 
lower work functioning score. In a recent study of 
Gignac et al., an overview of perceptions of work-
health-personal life balance was made among men 
and women with osteoarthritis or inflammatory ar-
thritis, in order to understand how this is related to 
employment. Gignac et al. showed that women re-
ported that their arthritis had a negative impact on 
work when children were living at home.38 A pos-
sible reason for that finding in their and our study 
can be that the care for children takes a part of the 
limited energy of these patients, which negatively 
influences work functioning.
Several studies showed that younger people are 
more active than elderly people,39,40 and subse-
quently will result in better rehabilitation and 
functioning after TKA. This is in line with our find-
ing in the present study, where age was associated 
with work functioning. From a study conducted by 
Gandhi et al. it can be concluded that an older age 
has a negative impact on functional outcome af-
ter TKA.37 This decreased functionality can have an 
impact on work functioning. 
With respect to the present study, there are some 
limitations and strengths to be reported. Due to miss-
ing data from patients who did not fill in the WAS and 
WRFQ completely, the sample size decreased and 
limited the amount of covariates we could use in the 
logistic regression analysis and decreased our over-
all power to detect associations. The non-response 
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10. Young AE, Roessler RT, Wasiak R, McPherson KM, van 
Poppel MN, Anema JR, A developmental conceptualiza-
tion of return to work. J Occup Rehabil 2005; 15:4

11. Tjulin A, Maceachen E, Ekberg K, Exploring workplace 
actors experiences of the social organization of return-
to-work. J Occup Rehabil 2010; 20:3

12. Flach PA, Sick leave management beyond return to work. 
University of Groningen, Groningen, the Netherlands. 2014

13. Hansen KE, Kesmodel US, Baldursson EB, Schultz R, 
Forman A, The influence of endometriosis-related 
symptoms on work life and work ability: a study of 
Danish endometriosis patients in employment. Eur J 
Obstet Gynecol Reprod Biol 2013; 169:2

14. Meyer K, Niedermann K, Tschopp A, Klipstein A, Is the 
work ability index useful to evaluate absence days in 
ankylosing spondylitis patients? A cross-sectional study. 
BMJ Open 2013; 3:3

15. Sundstrup E, Jakobsen MD, Brandt M, Jay K, Persson R, 
Aagaard P, Andersen LL, Workplace strength training 
prevents deterioration of work ability among workers 
with chronic pain and work disability: a randomized 
controlled trial. Scand J Work Environ Health 2014

16. Amick BC,3rd, Habeck RV, Ossmann J, Fossel AH, Keller 
R, Katz JN, Predictors of successful work role function-
ing after carpal tunnel release surgery. J Occup Environ 
Med 2004; 46:5

17. Souza AC, Alexandre NM, Musculoskeletal symptoms, 
work ability, and disability among nursing personnel. 
Workplace Health Saf 2012; 60:8

18. de Vries HJ, Reneman MF, Groothoff JW, Geertzen JH, 
Brouwer S, Self-reported work ability and work per-
formance in workers with chronic nonspecific muscu-
loskeletal pain. J Occup Rehabil 2013; 23:1

19. Durand MJ, Vachon B, Hong QN, Imbeau D, Amick BC,3rd, 
Loisel P, The cross-cultural adaptation of the Work Role 
Functioning Questionnaire in Canadian French. Int J 
Rehabil Res 2004; 27:4

20. Gallasch CH, Alexandre NM, Amick B,3rd, Cross-cultural 
adaptation, reliability, and validity of the work role 
functioning questionnaire to Brazilian Portuguese. J 
Occup Rehabil 2007; 17:4

21. Ahlstrom L, Hagberg M, Dellve L, Workplace rehabilita-
tion and supportive conditions at work: a prospective 
study. J Occup Rehabil 2013; 23:2

22. Bethge M, Radoschewski FM, Gutenbrunner C, The Work 
Ability Index as a screening tool to identify the need 
for rehabilitation: longitudinal findings from the Second 
German Sociomedical Panel of Employees. J Rehabil 
Med 2012; 44:11

23. Koolhaas W, van der Klink JJ, de Boer MR, Groothoff JW, 
Brouwer S, Chronic health conditions and work ability 
in the ageing workforce: the impact of work conditions, 
psychosocial factors and perceived health. Int Arch 
Occup Environ Health 2013

24. Abma FI, Amick BC,3rd, van der Klink JJ, Bultmann U, 
Prognostic Factors for Successful Work Functioning in 
the General Working Population. J Occup Rehabil 2012

25. Ramada JM, Serra C, Amick BC,3rd, Abma FI, Castano 
JR, Pidemunt G, Bultmann U, Delclos GL, Reliability 
and Validity of the Work Role Functioning Questionnaire 
(Spanish Version). J Occup Rehabil 2014

a higher education level is associated with higher 
work ability and work functioning scores. Further 
research, in larger samples and longitudinal de-
sign, is needed to study work ability and work func-
tioning after RTW more specifically. Together with 
other recent findings in literature on this topic,5-7 
more insight in prognostic factors can be gained. 
With more knowledge of work outcomes after TKA, 
interventions can be developed to create a sustain-
able employability for TKA patients in the future.
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Introduction

Postoperative urinary retention (POUR) after hip or 
knee arthroplasty can lead to prolonged length of 
hospital stay and permanent bladder dysfunction. 
The overall incidence reported in literature varies 
between 0% and 75%, mainly due to different defi-
nitions and diagnostic techniques.1-4 Possible risk 
factors described in literature are the anaesthetic 
technique, pre-existent comorbidity and used fluid 
management.1,2 Since the last 15 years, fast track 
surgery has evolved, to stimulate a rapid recovery 
after lower limb arthroplasty. The implementation 
of fast track surgery has led to a reduction in length 
of hospital stay, without negatively affecting func-
tional outcome.5-6 One key aspect of fast track sur-
gery in total hip and knee arthroplasty is to stimu-
late early mobilisation. Patients are therefore able 
to independently use the toilet after surgery and a 
preventive per-operative indwelling catheter is no 
longer needed. This results in less chance of urinary 
tract infections (UTI) and therefore a lower risk of 
deep prosthetic joint infections caused by microor-
ganisms from the urinary tract.1,2,4-8 Several stud-

ies reported the incidence of postoperative urinary 
retention after hip or knee arthroplasty, though no 
studies monitored urological follow-up after dis-
charge from the orthopaedic ward and possible re-
maining micturition problems. The aim of this study 
was to get an insight into the incidence and conse-
quences of postoperative urinary retention after 
total knee or hip arthroplasty for patients treated 
according to our fast track surgery protocol. 

Methods

We reviewed all medical records of patients who un-
derwent elective primary total knee (TKA) and to-
tal hip arthroplasty (THA) in our hospital, between 
October 2013 and October 2014. Patients performing 
intermittent self-catheterisation or unable to follow 
our local catheterisation protocol were excluded from 
the study. Patients were mobilised within 4 hours af-
ter surgery and were discharged from the hospital 
in a stage of safe mobilisation and an “almost” dry 
wound. If a patient was unable to urinate spontane-
ously within 5 hours after surgery, a bladder scan was 
performed to determine bladder volume and, if nec-
essary, intermittent catheterisation was performed, 
as depicted in figure 1. An indwelling catheter was 
given to patients with persistent failure of spontane-
ous micturition after two intermittent catheterisa-
tions. These patients were discharged with an ind-
welling catheter and outpatient urological follow-up 
was arranged. Data were retrieved from the hospital 
electronic databases and included age at time of sur-
gery, gender, type of surgery, type of anaesthesia, 
(amount of) intermittent catheterisations, discharge 
with indwelling catheter and urological follow-up. 

Low incidence of permanent bladder dysfunction 
in fast track total hip and knee arthroplasty
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Postoperative urinary retention can lead to prolonged hospitalisation and permanent bladder dysfunction. The aim of 
this study was to get an insight into the incidence and long term consequences of postoperative urinary retention after 
total knee or hip arthroplasty. A total of 702 consecutive patients were included in this study. During hospitalisation 
postoperative micturition was monitored and intermittent catheterisation was performed if necessary. 233 Patients 
(33%) were intermittently catheterised. Using the Pearson Chi-Square test we found a significant higher risk for inter-
mittent catheterisation after spinal anaesthesia compared to general anaesthesia (P=0.001). 14 Patients (2.0%) were 
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perform intermittent catheterisation at home. The incidence of bladder dysfunction after discharge after total hip or 
knee arthroplasty was 2.0%. of 702 patients in our cohort, only 0.4% had permanent problems with micturition, all of 
these patients had a history of urinary tract disorders.
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ing catheter due to medical 
history or deviation from 
our protocol. Within 5 hours 
after surgery, 233 patients 
(33.2%) were catheterised 
because they had no spon-
taneous micturition, and 28 
patients (4.0%) needed re-
catheterisation (figure 2). 
A total of 14 patients (2.0%) 
received an indwelling cath-
eter and urological follow-up 
at the outpatient clinic after 
discharge, from which 7 pa-
tients (50%) had no history 
of urological problems and 
7 patients (50%) already had 
pre-existing urological prob-
lems, i.e. nocturia, inconti-

nence or residual feeling. Of the 7 patients with-
out pre-existing urological problems the catheter 
could be removed two weeks after discharge and 
they all had spontaneous micturition. No further 
follow-up was necessary. In 4 of the 7 patients with 
a urological history, the catheter could be removed 
and they could be discharged from further urologi-
cal follow-up. 2 of the remaining 3 patients had 
to perform long term intermittent catheterisation 
at home. After urological follow-up one year after 
surgery, one of them could stop the catheterisation 
because of improvement of her micturition with 
pelvic floor physiotherapy, while the other had a 
transurethral resection of the prostate, after which 

Statistical analyses were performed using the Pear-
son Chi-Square test and multivariate logistic re-
gression analysis to define risk factors for intermit-
tent catheterisation and the need for an indwelling 
catheter. The level for statistical significance was 
considered to be p<0.05. 

Results

Between October 2013 and October 2014 a total 
of 714 patients were operated for primary THA 
(n= 331) or TKA (n=383). 12 of these patients were 
excluded, due to pre-existing (intermittent) cath-
eterisation, preventive placement of an indwell-

Figure 1. Local catheterization protocol.

Figure 2. Patient flow chart.

Nederlands Tijdschrift voor Orthopaedie, Vol 24, Nr 2, juni 2017 ■   47

Hans J.H.G. Derriks, Lieke M.A. de Vries, Gerian C. Huitema, Rienk van Beek and Jeroen Steens   ■



Over the last 15 years, the PINNACLE 
Acetabular Cup System has been 

provided to over  

2,300,000 
patients.1

The CORAIL hip system celebrated 
30 years in 2016, and in that time 

has been provided to over  

1,800,000 
patients.1

The CORAIL® PINNACLE® construct has grown to become 
one of the most widely used and clinically successful 

cementless constructs for total hip replacement.1-6

References
1. TSM Report ; CORAIL WW implantation Dec 2016 – DePuy Synthes Data on File 
2. Orthopaedic Data Evaluation Panel. ODEP product ratings. Latest ODEP ratings 
can be found at www.odep.org.uk [Accessed 02/01/2017]. 3. Hallan G, Lie SA, 
Furnes O, Engesaeter LB, Vollset SE, Havelin L. Medium and long-term performance 
of 11 516 uncemented primary femoral stems from the Norwegian arthroplasty 
register. J. Bone Joint Surg. 2007;89-B:1574-1580. 4. Chatelet J-C. Survivorship 
in 120 consecutive cases at 12 years. Rev Chir Orthop Reparatrice Appar Mot. 
2004;90(7):628-635. 5. Bedard N, Callaghan J, Stefl M, Williams T, Liu S, Goetz D. 
Fixation and Wear with Contemporary Acetabular Components and Cross-Linked 
Polyethylene at 10-Year Follow-Up. Journal of Arthroplasty. 2014; 29: 1961-1969. 
6. National Joint Registry for England, Wales, Northern Ireland and the Isle of Man, 
13th Annual Report, 2016. Table 3.8 and 3.9. Available from www.njrreports.org.uk

WWW.CORAILPINNACLE.NET

depuysynthes.com

©Johnson & Johnson Medical Limited. 2017. All rights reserved.

CA#DSEM/JRC/0116/0521a(1)    Issued: 06/17



Vol
 24

jun
  ’17

Table 1. Risk factors for intermittent catheterisation.

  Intermittent catheterisation P-value
  necessary (% of group) 

Anaesthetic technique Spinal (n=539) 197 (36.5%) 0.001
 General (n=162) 36 (22.2%) 

Gender Male (n=247) 84 (34.0%) 0.735
 Female (n=455) 149 (32.7%) 

Type of surgery THA (n=323) 110 (34.1%) 0.653
 TKA (n=379) 123 (32.5%)

Table 2. Risk factors for placement of an indwelling catheter. 

  Placement of an indwelling catheter P-value

Anaesthetic technique Spinal (n=539) 8 (1.5%) 0.077
 General (n=162) 6 (3.7%) 

Gender Male (n=247) 6 (2.4%) 0.544
 Female (n=455) 8 (1.8%) 

Type of surgery THA (n=323) 5 (1.5%) 0.435
 TKA (n=379) 9 (2.4%) 

eterisation and the incidence of persistent failure 
of spontaneous micturition requiring an indwelling 
catheter was 2.0%. Only 3 patients (0.4%) had per-
sistent urinary problems after urological follow-up 
two weeks postoperatively , which required pro-
longed catheterisation at home. No clear risk fac-
tors were identified for the necessity of an indwell-
ing catheter or for the development of long term 
urinary problems. Two other large studies reported 
postoperative failure of spontaneous micturition 
after THA or TKA in a fast track setting, describing 
a cohort with no standard per-operative indwelling 
catheter. Balderi et al (2011) performed an inter-
mittent catheterisation after no spontaneous mic-
turition 3 and 6 hours after transfer from the recov-
ery department to the orthopaedic department.1 

They defined persistent postoperative urinary re-
tention (POUR) as the requirement of an indwelling 
catheter after two intermittent catheterisations. 
The incidence of persistent POUR was 17% and 
these patients received an indwelling catheter for 
24-48 hours. No data were available about micturi-
tion after removal of the indwelling catheter. In the 
study of Bjerregaard et al (2015) intermittent cath-
eterisation was performed according to the local 
guidelines of the four participating centres, mainly 
based on bladder volumes and symptoms of urinary 

the micturition problems were resolved. The last 
patient retained an indwelling catheter, because 
intermittent self-catheterisation was no option.

Risk factors
The proportion of patients in need of intermittent 
catheterisation was significantly higher in patients 
receiving spinal anaesthesia compared to general 
anaesthesia (36.5% vs. 22.2%; p<0.01). Neither 
gender nor type of surgery were related to postop-
erative intermittent catheterisation (p=0.735 and 
p=0.653, respectively), Table 1. There were no sig-
nificant risk factors for the need of an indwelling 
catheter due to permanent failure of spontaneous 
micturition after several intermittent catheteri-
sations (anaesthetic technique p=0.077; Gender 
p=0.544; type of surgery p=0.435), Table 2. Mul-
tivariate logistic regression analysis was not per-
formed since there was only one statistical signifi-
cant variable.

Discussion

Our study showed an incidence of delayed sponta-
neous micturition in the first 5 hours after total hip 
or knee arthroplasty requiring intermittent cath-
eterisation of 33.2%. Four per cent needed re-cath-
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significant higher risk of delayed spontaneous mic-
turition in the first postoperative hours in the pa-
tient group receiving spinal anaesthesia. Only 3 of 
702 patients had permanent urinary problems af-
ter urological follow-up. All of these patients were 
known with urinary tract problems.
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retention (abdominal discomfort/pain).2 Postoper-
ative urinary retention was defined as the propor-
tion of patients who received active intervention 
with intermittent urinary bladder catheterisation 
and they reported an incidence of 40.4%. Five 
patients (0.5%) received an indwelling catheter. 
The differences in incidence of urinary retention 
between these studies and our results are mainly 
explained by the different urinary management 
protocols used and the different definitions used. 
Both studies defined epidural/spinal anaesthesia 
as a clear risk factor for the development of post-
operative urinary retention. In our study, spinal an-
aesthesia resulted in a significantly higher risk for 
intermittent catheterisation direct postoperative 
but not for the need of an indwelling catheter. This 
could be explained by the blockade of transmission 
of action potentials in the sacral spinal cord, lead-
ing to an interruption of the micturition reflex.3

Several previous studies focused on risk factors for 
the development of postoperative urinary reten-
tion. Sung et al (2015) included all patients who 
underwent orthopaedic surgery and compared 
joint arthroplasty with other kinds of orthopaedic 
surgery, including all other orthopaedic patients 
who had either a general or a neuraxial anaes-
thetic during the time of study.9 They found a sig-
nificantly higher failure of spontaneous micturition 
after joint arthroplasty (p<0.001). In contrast to 
our study they found no correlation between type 
of anaesthesia and failure of spontaneous mictu-
rition. These contrasting results can probably be 
explained by the different patient populations in-
cluded in the study and the different treatment 
protocols for postoperative urinary retention. 
Since our study was a retrospective design, we only 
questioned patients discharged with an indwelling 
catheter about their urological history. It would be 
helpful for future studies to gain more insight into 
the urological history of all patients. Furthermore, 
there should be more research carried out on the 
optimal protocol to optimize spontaneous micturi-
tion after surgery.

In conclusion, the incidence of permanent postop-
erative failure of spontaneous micturition after to-
tal hip or knee arthroplasty in our fast track setting, 
for which an indwelling catheter was necessary, was 
2.0%. No significant risk factors were found for the 
development of permanent failure, but there was a 

■   Low incidence of permanent bladder dysfunction in fast track total hip and knee arthroplasty
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Introduction

In this case report we present a patient with bur-
sitis of the elbow, who proved to suffer from sys-
temic sclerosis (SS) after further investigation. This 
case serves as an example to consider a systemic 
disease, rarely described in current orthopaedic 
literature but leading to a different and more sys-
temic treatment, when treating patients with ex-
tensive soft tissue calcification. 

Patient

A 56-year-old right handed male patient attended 
the Emergency Department with a painful and swol-
len right elbow since that day. He felt ill and fe-
verish. His medical history showed Raynaud’s phe-
nomenon, necrosis and ulcers of the digits of both 
hands with abnormal vascularity in both hands and 
oesophagus stenosis. Recently, he was surgically 
treated for a panaritium of his right middle finger.
During the examination, he had a temperature 

of 38.4° Celsius and a red, warm and fluctuat-
ing olecranon bursa of about five cm in diameter. 
The function of the elbow was compromised due 
to pain. Further physical examination revealed a 
thickening of all fingertips of both hands and multi-
ple telangiectasia in his face.
The lab results of his blood demonstrated a white 
blood cell count of 17.5 x 109 per liter and a C-
reactive protein (CRP) level of 161 mg per liter. X-
rays of the right elbow (figure 1) showed extensive 
soft tissue calcifications. 

Intervention

The olecranon bursa was surgically drained and was 
sent for culture and pathology. The culture showed 
a Staphylococcus Aureus, which was also cultured 
one month earlier from the panaritium of his mid-
dle finger. Pathology showed a tumorous calcino-
sis with active inflammation and with no signs of 
malignancy. Following the sensitivity of the culture 
he was postoperatively treated with four grams of 
i.v. Cefazoline for seven days followed by oral clin-
damycin for three weeks. 

Comparison

Olecranon bursitis can cause some calcifications, 
however not normally to the extent as in this case. 
With this in mind a rheumatologist was consulted. 
The differential diagnosis for calcifications around 
a joint consists of myositis ossificans, dermatomy-
ositis and fibrodysplasia ossificans. Also several sys-
temic diseases like sarcoidosis, Reiter’s syndrome, 
and Systemic Sclerosis (SS) can cause soft tissue 
calcifications. Due to the combination of all symp-
toms, the so-called CREST-syndrome was suspected. 
CREST is a form of SS and an acronym for Calcinosis, 
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We report a rare case of soft tissue calcification around the elbow which lead to the diagnosis of systemic sclerosis. This 
being a 56-year-old male patient with a painful, fluctuating, swollen right elbow and fever. his medical history included 
Raynaud’s phenomenon, necrosis and ulcers of the digits of both hands with abnormal vascularity in both hands, oesopha-
geal stenosis and a recent surgically treated panaritium of his right middle finger. X-rays of the right elbow showed exten-
sive soft tissue calcifications. The olecranon bursa was drained surgically, the patient received antibiotics for four weeks 
and methotrexate was added after 2 months leading to a successful treatment. The first manifestation of systemic scle-
rosis can be subtle and the systemic underlying cause might be missed. Therefore, in the case of excessive subcutaneous 
calcifications on X-rays, one should be aware of an underlying systemic disease, in particular of systemic sclerosis.
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Raynaud’s phenomenon, Oesophagus dysmotility, 
Sclerodactylie and Telangiectasia.1 A CT-scan of the 
thorax showed a non-specific interstitial pneumo-
nia (which is correlated to SS), calcifications in the 
lungs and a widened oesophagus. Therewith, the 
patient in this case report had SS, with all four of 
the symptoms of CREST-syndrome. 

outcome

Our patient has successfully been treated surgical-
ly. After two months, the rheumatologist started to 
treat the patient with methotrexate 20 mg/week 
to diminish the calcifications and the systemic 
component of SS. X-rays of the right elbow showed 
a decrease in the soft tissue calcification. Current-
ly, the condition of the patient is stable. 

Relevant literature

Systemic sclerosis or Scleroderma, is an auto-
immune connective tissue disease characterised 
by vascular lesions, induration and thickening of 
the skin and fibrotic changes in other organs, pre-
dominantly in the lungs, heart, intestinal tract, 
kidneys, muscles and joints.1 The estimated preva-
lence (0.4 to 469 per 100.000) varies widely, de-
pending on the observation period, methods used 
and the geographical area. In the Netherlands, the 
estimated prevalence is nine per 100.000 adults 
and the estimated incidence is less than one (0.8) 
patient per 100, 000 per year. Pulmonary complica-
tions are the most frequent in SS: up to 47% of all 
patients have interstitial lung disease.2

The aetiology of SS still remains unclear, however 
endothelial cell damage seems to be an initiating 
factor. Disturbed angiogenesis in SS results in vas-
culopathy in various organs, e.g. pulmonary arte-
rial hypertension, renal disease or ulcers on the 
tips of fingers en toes.3

In this case, CREST was diagnosed because of the 
more than average number of calcifications in the 
elbow joint combined with other (prior) symptoms 
after thorough history taking. 
Calcinosis occurs in 25-40% of patients with limit-
ed systemic sclerosis. The forearms, elbows, volar 
aspect of fingertips, metacarpophalangeal and in-
terphalangeal joints are the most common sites of 
involvement.4 Calcinosis occurs more frequently in 
patients who have digital ulceration.5 These calci-
fications may ulcerate, become infected or remain 
subcutaneous causing recurrent local inflamma-
tion. Many other case reports describe these subcu-
taneous calcifications in patients already diagnosed 
with CREST/scleroderma.6-9 
To our knowledge, only one paper describes a simi-
lar case of a patient presenting with calcinosis cutis 
(in this case around the thumb) before finally being 
diagnosed with limited systemic scleroderma.10

In our case, the calcifications were actually not the 
first presentation of CREST. In the past the patient 
appears to have been treated several times for dig-
ital ulcers, without considering a systemic cause.

Recommendation

The first manifestation of a systemic disease such 
as SS or CREST can be subtle and the systemic un-

Figure 1. X-ray of the elbow before and 18 months after surgical and medical treatment.
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derlying cause might be missed. Therefore, in the 
case of excessive subcutaneous calcifications on X-
ray, one should be aware of an underlying systemic 
disease, in particular of CREST. Early consultation 
with a rheumatologist, in cases of these excessive 
subcutaneous calcifications, can lead to a quicker 
diagnosis of an underlying systemic disease leading 
to a more systemic treatment of the wide spec-
trum of related disorders.
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Introduction

The quadratus femoris (QF) muscle originates from 
the ischial tuberosity of the ischial bone and in-
serts on the lesser trochanter of the femur. It acts 
as a hip exorotator together with the piriformis, 
obturatorius externus and the gemelli superior and 
inferior muscles. It also assists in adduction to-
gether with the other adductor muscles. The QF 
is innervated by the femoral nerve, which extends 
from the L4-S1 nerves in most of the patients.1 
Due to injury of unknown origin, tears of the QF 
can be elicited in athletes and non-athletes that 
lead to groin pain, but it can also present as pain in 
the hip, thigh or gluteal region. History and clini-
cal findings can be unspecific and lead to a large 
differential diagnosis. Since a QF tear is rare and 
often missed, there is limited literature available 
to study its clinical presentation. It is not possible 
to estimate the QF tear prevalence.2 
Persistent pain is indicative for further examina-
tions to prevent a delay in treatment or prevent in-
appropriate therapy. MRI is the modality of choice 
for diagnosing QF pathology. Several methods have 
been used as treatment of QF tears, including re-

habilitation, corticoid injection, transcutaneous 
neurostimulation, ultrasound therapy and open sci-
atic nerve decompression.3-6

We describe a case of bilateral quadratus femoris 
tear with unilateral symptoms and review the cur-
rent literature on diagnostics and treatment. 

Patient

A 66 year old patient presented on the outpatient 
clinic because of non-traumatic pain in the right 
groin for 3 years. Conservative therapy consisting 
of muscle exercise with her physiotherapist allevi-
ated the complaints, but after finishing the treat-
ment the pain returned. She took Non-Steroidal 
Anti Inflammatory Drugs (NSAID) when she had 
complaints without any effect. She could walk for 
5 kilometers or 1 hour. There were no complaints 
during sleep. Cycling gave less complaints than 
walking. She used inlays because of a marginal limb 
length difference without effect on the pain.

Intervention

On inspection and palpation there were no abnor-
malities. Trendelenburg test was negative on both 
sides. 
Flexion/extension was 120/0/5 degrees. Deep flex-
ion resulted in pain in her groin. Abduction was 45 
degrees, exorotation/endorotation 40/0/20 degrees 
without groin pain. Flexion ABduction External Ro-
tation (FABER) was negative. Flexion ADduction In-
ternal Rotation (FADIR) was painful in her groin.
On plain radiographs there was , compared with 
3 years earlier an unchanged condition of grade 2 
coxarthrosis. Coxarthrosis was less likely to be the 
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Introduction: A quadratus femoris tear is an uncommon condition that presents in a variety of ways. The etiology is 
unknown but might be related to hip impingement or sports induced. We present a unique case of bilateral quadratus 
femoris tear with unilateral symptoms and provide a review of the current literature.
Patient and intervention: A 66-year old woman presented with non-traumatic unilateral hip pain for 3 years. Additional 
imaging with MRI revealed a bilateral tear of the quadratus femoris muscles with signs of atrophy and edema. The treat-
ment was an extra-articular infiltration. 
outcome: The patient had no pain anymore after treatment and could undertake her former activities.
Conclusion and recommendation: A quadratus femoris tear can be difficult to diagnose. Treatment is conservative in 
most cases, but operative in case of ischial nerve entrapment. This case shows that a tear on MRI can also be asympto-
matic. Conservative treatment on the symptomatic side was satisfactory.

53 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 24, Nr 2, juni 2017



Vol
 24

jun
  ’17

cause of this pain pattern due to non-restricted hip 
movements and negative FABER. 
To rule out other reasons for femoro-acetabular 
impingement, because of the positive FADIR, Mag-
netic Resonance Imaging (MRI) was performed. MRI 
revealed a (bilateral) torn, curled up and retracted 
QF muscle with atrophy and edema posteromedial 
to the lesser trochanter (Figure 1). The tear was in 
the muscle belly.

Comparison

A PudMed search was conducted to identify the 
current literature on QF tears. Search terms were 
‘quadratus femoris tear’, no limits were used. The 

references of found articles were manually checked 
for articles that did not surface during the PubMed 
search. Table 1 depicts a summary of the cases de-
scribed up until now. The symptoms that have been 
described vary from groin pain to buttock pain. The 
pain can radiate from the posterior thigh, presum-
ably because of sciatic nerve compression. The sci-
atic nerve runs dorsally over the QF and can get 
irritated by hematoma or edema.2

We found that the clinical diagnosis of QF tears is 
difficult by the fact that all initial diagnoses in previ-
ous reports were incorrect. QF tear needs to be dif-
ferentiated from a QF tendinitis or denervation due 
to injury of the femoral nerve.1 Possible causes of 
radiating groin pain include sciatic nerve compres-

Figure 1. Magnetic 
Resonance Imaging (MRI) 
of the QF muscle.

A

Figure 1. (A) On axial T2-weighted fat-suppressed images edema is seen between the lesser trochanter (T) and 
ischial tuberosity (I) and a retracted QF muscle belly. (B) Sagittal and (C) axial PD-weighted image shows a curled 
up atrophic QF muscle belly posterior to the lesser trochanter. (This is in contrast to the obturator externus mus-
cle, which would show edema medial to the greater trochanter in case of injury.[2] O: obturator externus, 
T: lesser trochanter region, *: QF, I: ischial tuberosity, S: sciatic nerve.

B C
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Table 1. Updated table from O’Brien with addition of patient 8 and 9.

 Patient Age Gender Side  Duration   Muscle location of Injury
         injury
         grade

 1 43 F L  Chronic   II Musculotendinous

 

 2 37 F R  Acute   III Tendon attachement

 3 35 F R  Chronic   II Musculotendinous

 4 18 F L+R  Chronic   II Musculotendinous

 5 27 F R  Acute   II Musculotendinous

 6 30 F R  Chronic   II Musculotendinous

 7 17 M L  Acute   II Musculotendinous

 8 22 F R  Chronic   III Tendon attachement

 9 66 F R  Chronic   III Muscle belly

Symptom

Upper 
posterior 
tight pain

Hip pain

Hip pain

Hip pain

Deep 
gluteal pain

Groin pain

Proximal 
posterior 
thigh pain

Inferior 
gluteal pain 

with radiation 
to proximal 

posterior thigh

Right sided 
groin pain

Movement

Unknown

After an 
orienteering 

activity

Fall on 
crutch

Unknown

Fall on 
adducted hip 
(badminton)

Extension and 
adduction hip 
(lifting boxes)

Controlling inter-
nal hip rotation 
during eccentric 

contraction (tennis)

Fall 
downstairs

Unknown

Initial 
diagnosis

Sciatica

Stress 
fracture

Snapping 
hip syndrome

Snapping 
hip syndrome

Hamstring 
injury

Adductor 
tendinitis

Hamstring 
strain

Piriformis 
syndrome

Femoro 
actebulair 

impingement/ 
labrum injury

Table 1. Summary of findings in patients with QF tear. Patients 1-4 are described by O’Brien [6], patient 5 in Peltola [7], patient 6 
in Klinkert [5], patient 7 in Willick [10], and patient 8 in Bano [1]. Patient 9 is presented in the current case-report. Variable expla-
nations: gender: female (F) or male (M), side: left (L) or right (R), duration: acute (< 6 weeks) or chronic. Muscle injury: grade I= 
muscle strain, II=partial tear, and III=complete tear.

sion, damage to muscle and tendons surrounding the 
femur other than the QF, bone conditions, vertebral 
conditions of the lower back and inflammation of 
the sacroiliac joint (Table 2).5 All previous case re-
ports have been described in young patients. It is de-
batable whether the age and level of activity of the 
patient in our case is of importance. Previous studies 
speculate that the cause of QF tear might be relat-
ed to sports that stress the QF by strong eccentric 
force. Nevertheless QF tears unrelated to exercise 
have been reported as well.2,3,6 Another possibility 
is a smaller distance between the lesser trochanter 
and the ischial tuberosity because of anatomical 
variation. The sciatic nerve runs between this space 
and could get entrapped, developing impingement 
syndrome.7,8 This could lead to QF injury by an un-
known mechanism and eventually result in a tear. 

Though current data is based on a limited number 
of patients, some differences have been seen in 
the characteristics of QF tears. Our case report 
describes a patient with a bilateral tear in the QF 
muscle belly. However, the location of QF injury 
has been observed to be more often in the myo-
tendinous junction. This is in line with previous lit-
erature that describes the myotendinous junction 
as the most vulnerable location of muscle injury.8 
In addition, the myotendinous junction has been to 
be more susceptible to further damage and com-
plete tear after strain injury.9 Apart from our case 
report, this does not explain why a tendon attach-
ment has been documented as injury location of QF 
tear as well.2

QF tear appears to have a higher incidence among 
females compared to males. We hypothesize that 
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fat-suppressed images, edema is seen between the 
lesser trochanter and ischial tuberosity. On sagit-
tal images, edema is seen posterior to the lesser 
trochanter.2

Treatment options that have been successful for 
pain relief are transcutaneous neurostimulation 
and ultrasound therapy, an adjusted rehabilitation 
program and the injection of methylprednisolone 
and lidocainehyrochloride (Depomedrol).3-6

The last option was satisfactory in our case. Surgery 
has been described by Bano et al. to effectively re-
lieve from ischiadic stress that had developed by 
the QF muscle tear.6

outcome

An ultrasound assisted infiltration with lidocaine 
1%- kenacort 40 mg of the quadratus femoris region 
was given. Intra-articular deposition of the medi-
cine was avoided. The left side was left untreated 
because it was without symptoms. After the injec-
tion the pain resolved and patient was without any 
complaints after 6 months. 

Relevant literature

In our literature search, O’Brien provided a com-
prehensive overview in 2007 of 7 publications of 
cases in total.2 One other case report has been 
published in the meantime and suggests a surgical 
option as novelty for treatment.6 In all previous 
cases, only one bilateral case of QF tear has been 
described. Our case report is unique to our knowl-
edge because one side is asymptomatic. Also, the 
location of the tear in the muscle seems to be dif-
ferent compared to previous described cases. It is 
not known whether this has clinical relevance.

Recommendations

In conclusion, QF tears are rare findings that are 
often missed. In case of persistent pain, MRI is the 
first choice to investigate QF pathology. Our case 
shows that the presence of a QF tear does not al-
ways have to be symptomatic, since the tear was 
both sided, but the symptoms only on one side. We 
believe that conservative treatment is most likely 
satisfactory in symptomatic patients and no treat-
ment is indicated for asymptomatic QF tears. The 
definitive approach of this condition will be dictat-
ed by patient characteristics like age, level of ac-
tivity and amount of limitation by the symptoms.

Author’s contributions
JJONvdB (master medical student) performed literature 
analysis and wrote the manuscript. MPS (orthopedic chef de 

Table 2. Differential diagnosis of radiating groin pain.

(Sciatic) nerve 
- Hamstring syndrome 
- Piriformis syndrome

Muscle
- Tears and scars of gluteal or hamstring muscles
- Posterior femoral muscle compartment pain 
- Heterotopic muscle calcification

Tendon
- Gluteus medius insertion tendinitis 
- Insertional tendon ruptures

Bone
- Bone avulsions ischial tuberosity 
- Stress fractures pelvis
- Apophisitis in young patients

lower back
- Spondylolysis
- Spondylolisthesis
- Sacroliitis 

Bursa
- Posterior trochanteric bursitis
- Ischiogluteal bursitis

this could be caused by a different walking gait 
and leg posture between genders. These sex differ-
ences could be influenced by a different anatomy, 
bone mineral density or cultural habits, such as a 
cross-legged sitting position.10

Delay in diagnosis has been described ranging from 
within 1 month up to 6 months, partly due to wrong 
initial diagnoses that lead to failing therapy and 
further diagnostics. MRI has an important role be-
cause of the superior resolution of deep lying soft 
tissues and multi planar imaging options. An addi-
tional advantage is the possibility to make alterna-
tive diagnosis. The MRI images all pelvic structures 
and this can result in a different treatment. 
Findings of QF injury on MRI varied from edema 
within the QF muscle, adjacent fat to fiber dis-
ruption, which in some cases was centered at the 
myotendinous junction but could also appear in the 
muscle belly. Kasserjian commented on the article 
of O’ Brien et al. that impingement of QF could 
be difficult to differentiate from a tear, since in 
both conditions the sole finding of edema was pos-
sible.7 Careful analysis of the location of edema, 
fluid, and the configuration of the muscle fibers 
and surrounding structures can aid in differentiat-
ing tears from other entities.1 On axial T2-weighted 
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Background

Total hip arthroplasty (THA) has proven to be an 
effective treatment modality in end-stage oste-
oarthritis of the hip.1 With patient satisfaction ex-
ceeding 90%, THA is recognised as one of the most 
successful surgical procedures.2 Despite the suc-
cess of THA, the optimal approach for the proce-
dure remains a topic of discussion.1 
Over 28.000 THA are performed yearly in the 
Netherlands.3,4 The posterolateral approach is 
most frequently used in sixty-two percent of all 
THA.4 In recent years the anterior approach for 
THA has gained popularity among patients as well 
as orthopaedic surgeons. While in 2010 five per-
cent of THA were performed using the anterior 
approach, in 2015 this had already increased to 
seventeen percent of THA.3-5 The straight lateral 
approach has been performed less frequently in 
consecutive years and has therefore been neglect-
ed in this study.4,5 
Advocates of the anterior approach have men-
tioned a faster rehabilitation, more accurate cup 
positioning, the ability to measure leg length intra-
operatively and a lower risk of dislocation are ma-
jor advantages of the anterior approach.1,6 Advo-
cates of the posterolateral approach embrace the 
excellent long-term functional results and question 
whether changing approach will improve long-term 
outcome.7 Historically the posterolateral approach 
has been used most commonly and in that respect 
is considered as the gold standard approach. 
The question arose if there is scientific evidence to 
favour either of these two approaches. The litera-
ture was reviewed for evidence supporting the rec-
ommendation of the posterolateral or the anterior 
approach in primary THA. 

Patients

Patients receiving a primary total hip prosthesis.

Intervention

THA using a direct anterior approach.

Comparison

THA using a posterolateral approach.

outcome

Outcomes describing surgery (duration of surgery, 
blood loss, intraoperative complications), function 
(pain, ability to walk, patient reported outcome 
measures), patient satisfaction and postoperative 
complications were extracted. 

Relevant literature

The most recent systematic review (describing 2 
randomised controlled trials, 5 prospective com-
parative studies and 10 retrospective studies) was 
published in 2015.1 Since then, several relevant 
studies have been published.7-12 To date quality ev-
idence on this subject is lacking. Current literature 
consists of low-volume prospective studies, large-
volume studies all have a retrospective design.1 
Functional outcome, patient satisfaction and com-
plications are comparable between the anterior 
and posterolateral approach for primary total hip 
arthroplasty.1 Without reaching significant levels 
several trends can be observed. 
Using the anterior approach, patients are treated 
in the supine position, which is an anaesthesiologi-
cal advantage. The surgeon is better able to meas-
ure leg length intra-operatively and cup position-
ing is more accurate using the anterior approach.6 

On the other hand patients tend to have increased 
blood loss and longer duration of surgery compared 
to the posterolateral approach.1 More periopera-
tive femoral fractures occur using the anterior ap-
proach, however these numbers might be biased 
due to the higher risk of femoral fractures when a 
fracture table is used.1,7,8 Rehabilitation after an-
terior THA is faster within the first three months 
but is equal after six months and one year.1 This 
cannot be explained by muscle strength after sur-
gery as this is comparable for both approaches.9,12 
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The percentage of dislocations is comparable for 
both approaches.1,7,11,12 
Patients tend to leave the hospital 1 day earlier af-
ter the anterior approach compared to the postero-
lateral approach.1 Hip function after three months 
is better after anterior approach THA.1,12,13 This 
difference in outcome is absent after 6 months and 
one year.1,12,13 
The learning curve for the anterior approach has 
been evaluated and is reported to be completed af-
ter 100 cases.8,14,15 The learning curve of the poster-
olateral approach has been less extensively studied, 
but is estimated to be completed after 50 cases.16 
Surgeons planning to change approaches should be 
aware of the potentially higher risk of complications 
for the patients due to the learning curve.17 
With an increasing number of arthroplasties per-
formed yearly, the number of revisions for any rea-
son also increases. Revision arthroplasty is mainly 
performed using a posterolateral approach.3 It has 
not yet been studied which of the approaches es-
tablishes the best starting point to perform revi-
sion arthroplasty. 

Recommendations

The anterior approach can be performed with ex-
pected results similar to the posterolateral ap-
proach. Possible advantages of the anterior ap-
proach are mainly present at short-term follow-up. 
Performing surgery in the supine position is an an-
aesthesiological advantage especially in patients 
who are in need of extensive monitoring. This ad-
vantage is possibly counterbalanced by the greater 
intra-operative blood loss. Also there is a greater 
likelihood of blood transfusions, even when the 
surgeon is experienced.
Surgeons considering changing approaches should 
do so wisely. To be well-trained before treating 
patients cadaver courses, supervision by an ex-
perienced orthopaedic surgeon or performing hip 
arthroplasty with two orthopaedic surgeons are in-
terventions which may lower the risk of complica-
tions during the learning curve, which might take 
between fifty to 100 cases.14,15,17 
Even though the conclusions should be considered 
preliminary due to lack of follow-up, it appears 
that benefits of the anterior approach to patients 
are transient. There is no difference in functional 
outcome or patient reported outcome after mid-
term follow-up of 1-2 years. The long-term follow-
up results of the anterior approach have yet to be 
evaluated in large numbers of patients. As outcome 
is equal, patients’ and orthopaedic surgeons’ pref-
erence are important factors in choosing the ap-
proach used for primary THA. 

Patients achieve comparable outcome in many re-
spects after either anterior or posterolateral ap-
proach. A randomized controlled trial has been 
designed to answer the question whether primary 
approach provides optimal outcome for the pa-
tient.18 Expertise based prospective randomized 
studies on the topic are needed to address the dif-
ferences between surgical approaches more defini-
tively since orthopaedic surgeons are more likely 
to participate in this type of RCT.19 Expertise based 
randomized trials nested within registries will 
overcome the observational nature of registry data 
and will find definitive answers on implant survival 
using different surgical approaches.20,21 
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come of hemiarthroplasty versus total hip arthro-
plasty treatment for intracapsular proximal femur 
fractures in active patients aged over 70 years at 
time of trauma. 

location: Academic Medical Center, Amsterdam

Patient population: A Total of 252 patients were 
randomized, with a mean age of 81.1 . The majority 
(81%) were female. 137 Patients were treated with a 
cemented hemiarthroplasty and 115 with a cemented 
total hip arthroplasty. 

Intervention and comparison: At time of fracture, 
patients were randomized to be treated either with a 
hemiarthroplasty or a total hip arthroplasty. At 12 years 
after randomization patients were interviewed by tel-
ephone to complete the modified Harris Hip score. 

outcome measures: Primary outcome was the modi-
fied Harris Hip score. Secondary outcome data were 
revision rate (hemi- to total hip arthroplasty), mor-
tality, prosthesis related and general complications 
and intra-operative data.

Results: At twelve years 50 patients (20%) were still 
alive, of whom 32 had received hemiarthroplasty 
and 18 a total hip prosthesis. There was no statistic 
significance in mortality between both groups. The 
mean modified HHS was 70.3 in the hemiarthroplasty 
group, and 69.3 in the total hip group (p= 0.85). There 
were no dislocations or revisions in either group. 

As presented in the previous analysation of this 
group, procedure had statistically significant differ-
ences: THA had a higher volume of blood loss, and a 
longer mean operation time.

Conclusion: No statistical difference in functional 
outcome at 12-years after hemiarthroplasty or total 
hip replacement for an intracapsular fracture of the 
hip was seen in patients aged over seventy.

Comments: We congratulate the authors on publish-
ing long term results of hemi- and total hip arthro-
plasty in an elderly population after intercapsular 
femoral neck fracture. This study might influence the 
choice of implant at time of operation. 
However the hemiarthroplasty performed in this study, 
as can be read in the earlier publication of the 5-year 
results, consists of an bipolar implant. Although func-
tional scores between unipolar and bipolar implants 
do not seem to differ and over 4 year no difference 
in acetabular wear is seen, long term differences be-
tween both implants might not be clear yet. 
Conducting long term follow-up study in an elderly 
population is challenging, and subject to a variety 
of influences such as morbidity and mortality. Cur-
rently the level of activity of patients over the age of 
70 is increasing. In this study, active elderly people 
are defined as all patients over the age of seventy, 
with no metastatic disease and no contraindication 
to anaesthesia.1 The increasing subgroup with a high 
demand of hip function that might benefit from total 
arthroplasty might be increasing.

Erwin J Peters and Harmen B Ettema

Nederlands onderzoek in buitenlandse tijdschriften

Hemiarthroplasty or total hip arthroplasty for the treatment 
of a displaced intracapsular fracture in active elderly patients. 
12-year follow-up of randomised control trial.

Tol MCJM, van der Bekerom MPJ, Sierevelt IN, Hilverdink EF, Raaymakers ELFB, 
Goslings JC. Bone Joint J 2017;99-B:250-4
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Proefschriften

Osteochondral talar lesions and ankle biomechanics. 
Maartje Zengerink, Universiteit van Amsterdam, 11 January 2017.

An osteochondral defect (OCD) of the talus in-
volves the articular cartilage and subchondral 
bone. Patients are often young, active people with 
deep ankle pain during weight bearing. Trauma, 
like an ankle sprain, is the most frequent etiologic 
factor. Most talar OCDs are treated by means of ar-
throscopy, during which a bone marrow stimulation 
technique aims at filling of the defect and covering 
the subchondral bone.
This thesis aims at defining the most effective sur-
gical treatment for talar OCDs, and how to improve 
treatment by investigating ankle biomechanics, 
evaluating existing techniques and developing new 
techniques. To accomplish these aims, treatment 
results of osteochondral talar lesions, complica-
tions in ankle arthroscopy, normal motion patterns 
of the ankle and arthroscopic access to the talar 
dome were studied. Furthermore, a new secondary 
treatment method for talar OCDs was developed. 
A systematic review showed that arthroscopic 
treatment by means of excision, curettage and 

bone marrow stimulation is the treatment of 
choice for primary osteochondral lesions. ACI and 
OATS are the first treatment option for secundary 
and larger lesions. 
During ankle arthroscopy the use of the dorsi-
flexion method is related to a significantly lower 
number of complications than what is on average 
mentioned in literature. A complication percent-
age of 3.5% was found. Half of the complications 
are of neurological origin. 
A quantitative database of the normal ranges of 
motion of the talocrural and subtalar joints was 
established using a computed tomography based 
stress test (3D CT stress-test). It determines the 
three-dimensional position of the tibial, calcaneal 
and talar bones. High consistency for finite helical 
orientation and rotation was shown for: talocrural 
extreme dorsiflexion to extreme plantarflexion, 
talocrural and subtalar extreme combined ever-
sion-dorsiflexion to combined inversion-plantar 
flexion, and subtalar extreme inversion to extreme 
eversion. The mean orientation of the finite heli-
cal axes during ankle motion leads to coupling of 
inversion to internal rotation and eversion to ex-
ternal rotation. Absence of this coupling may indi-
cate pathology. 
Arthroscopic accessibility of the proximal talar sur-
face was derived from tibio-talar coverage. CT scans 
of the ankles of 20 healthy subjects were acquired in 
neutral and 8 extreme foot positions. After segmen-
tation of the talus and tibia, the distances between 
the bone surfaces were calculated and represented 
as distance maps. From these, tibio-talar coverage 
was calculated for each extreme position. A median 
of 11.1% (range 0 to 29%, depending on the individu-
al’s range of motion) is hard to reach by arthroscopy. 
On average, part of the posterocentral talar dome, 
located approximately between 10 and 11 o’clock 
(viewed from lateral, where the anterior border of 
the talar domes is 3 o’clock), always remains cov-
ered in any position.To develop a treatment option 
for secundary OCDs, a schematic design of a metal 
implant was made. Local talar geometry and size of 
osteochondral lesions was measured from CT scans 
of the ankle of 52 consecutive patients. OCDs were 
measured in antero-posterior, medio-lateral and 
cranio-caudal direction. Talar geometry at the loca-
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tion of the lesion was determined by measuring the 
angle of the talar shoulder and talar radius. 
After development of the implant, consisting of a 
set with 15 offset sizes, it was tested in cadaver 
ankles. It was found that the prosthetic device 
could be accurately implanted 0.5 mm below car-

tilage level, without raising contact pressures on 
the opposite cartilage during loading. There were 
appropriate offset sizes for various talar domes.
The full thesis is available at: http://www.ortho-
peden.org/uploads/0t/7q/0t7qFTw2VBwCGCykKp
whxg/Maartje-Zengerink-complete-PDF.pdf

In the 1990s, the resurfacing hip arthroplasty 
(RHA) was reintroduced and extensively promoted 
as an attractive alternative for the conventional 
total hip arthroplasty (THA). Proposed theoretical 
advantages, such as superior wear characteristics, 
a reduced dislocations rate and the bone preserv-
ing technique in combination with good clinical re-
sults were appealing. Globally, the demand rapidly 
increased and led to an accelerated introduction 
of various resurfacing hip implants on the market 
and a rise in their use. However, long-term clinical 
results of these implants were lacking.
The dissertation ‘Hip resurfacing: perceptions after 
the storm’ focusses on the clinical results of a pro-
spective randomised clinical trial that compared a 
metal-on-metal (MoM) RHA to a MoM small-diam-
eter head conventional type of total hip arthro-
plasty (MoM THA). In addition, it aims to enhance 
understanding on the potential adverse reactions 

related to MoM bearings, together with the evalu-
ation and interpretation of both metal ion analysis 
and cross-sectional imaging. 
In conclusion, it can be stated that patients with 
a RHA are highly satisfied and well-functioning pa-
tients, with only some significant differences in 
clinical score in favour of the RHA group at short to 
mid-term follow-up. Moreover, the RHA is a proven, 
mechanically stable concept. However, it can be dis-
cussed if these advantages are clinically relevant and 
if they are worth the risks of elevated metal ion lev-
els and any form of ARMD, including pseudotumours. 
The interpretation of elevated metal ion levels and 
encountered periprosthetic lesions is complex. Metal 
ions do not have to be elevated beyond toxic levels in 
order to cause a soft-tissue reaction, as is illustrated 
by the occurrence of symptomatic pseudotumours 
in patients that had relatively low metal ion levels 
(<2.0 μg/L). Moreover, a comparative study included 
in the thesis illustrates the difficulties of interpret-
ing lesions depicted by MARS-MRI. The prevalence of 
periprosthetic lesions seen on MARS-MRI, and graded 
as pseudotumours by currently available classifica-
tion systems, was equally distributed between RHA 
(17%) and ceramic-on-polyethylene THA (18%). Solid 
periprosthetic lesions were exclusively seen in the 
RHA group and are probably clinical relevant lesions. 
Nevertheless, currently available classification sys-
tems may overestimate the prevalence of pseudotu-
mours depicted by MARS-MRI. 
The uncertainty about the consequences of elevat-
ed metal ion levels, pseudotumour formation and 
the adequate follow-up of patients with a MoM im-
plant, caused concerns worldwide, and diminished 
the use and acceptance of MoM bearings. Likewise 
the scientific research on this topic also declined, 
while numerous of uncertainties still have to be 
resolved. Lessons should be learned from the prob-
lems related to the current generations of RHA 
that will hopefully give rise to better innovations 
in hip arthroplasties and more regulated introduc-
tions of novel implants on the market. The bone- 
and natural anatomy preserving characteristics 
of resurfacing remains an appealing concept for 
hip replacement options for young and active pa-

Hip resurfacing: perceptions after the storm. 
Pepijn Bisseling, Rijnstate Ziekenhuis en RadboudUMC, 6 January 2017.
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Many decisions are made in health care. One of 
these decisions for some musculoskeletal non-
acute conditions, is to choose between non-surgi-
cal and surgical treatments. Hip and knee OA and 
sciatica are both non-acute conditions in which the 
decision of non-surgical versus surgical treatment 
is complex. This thesis aimed to contribute to the 
optimal use of non-surgical treatment and timing 
of surgery among hip and knee OA and sciatica pa-
tients in two different ways.
First, if guidelines are available and specific on 
non-surgical and (timing of) surgical treatment, the 
focus is on implementation strategies to improve 
guideline uptake in hip and knee OA and sciatica 
care. Looking across the different studies carried 
out in this thesis, knowledge, attitude of health 
care providers and organization of care seem to 
be relevant for any implementation of evidence 
based guideline recommendations in a multidis-
ciplinary setting. Knowledge can be improved by 
providing education about specific topics. Further-
more, organization of care can be improved by 
making agreements between disciplines about the 

moment of information provision and referrals. Fu-
ture implementation studies can start focusing on 
these general domains if it is not feasible to per-
form a specific barrier assessment to unravel ad-
ditional barriers and facilitators for a specific con-
dition. This shows that implementation problems 
of each specific condition ideally need a barrier 
assessment to be able to gear an implementation 
strategy at all existing barriers and facilitators. 
This will most likely result in improved implemen-
tation of evidence based guidelines.
However, if existing guidelines are not available 
or not specific on e.g. optimal timing of total hip 
or knee arthroplasty (THA or TKA), additional evi-
dence is needed. Therefore, the second part of 
this thesis focused on studying criteria and de-
terminants to reach the best possible outcomes 
after THA and TKA. First a review study was per-
formed to identify criteria and determinants of 
optimal timing. However, the results of this lit-
erature review were inconclusive. Next multiple 
cohort studies were pooled to assess possible 
criteria and determinants. Results showed that 
preoperative status is the most important vari-
able for outcome after both THA and TKA, i.e. 
patients with better preoperative quality of life, 
functioning and less pain had better postopera-
tive outcomes. This does not necessarily mean 
that patients who received a joint replacement 
earlier in their clinical course have a better out-
come, as it is important to consider the lifetime 
of a prosthesis and outcomes after a possible re-
vision. Furthermore, it is important to examine 
whether functioning or pain in hip or knee OA pa-
tients become worse over time, so if a worsening 
is followed by further worsening or whether this 
fluctuates randomly over time. Therefore, more 
knowledge is needed about the progression of OA 
in different subgroups. In addition, it is impor-
tant to assess the same outcomes can be reached 
with non-surgical treatment as with THA and TKA. 
Focusing on these questions in future research 
is likely to improve quality of care delivered to 
these patients.

The full thesis is available at:
http://www.orthopeden.org/uploads/G0/st/
G0stFlnOygOVyvMuzj5fpw/Proefschrift-Stefanie-
Hofstede-compleet.pdf

Optimization of care in orthopaedics and neurosurgery. 
Stefanie Hofstede, Leiden University Medical Center, 14 September 2016.

H
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tients, however, the optimal material from which 
this should be fabricated has yet to be invented.

The full thesis is available at: http://www.orthoped-
en.org/wetenschap_en_opleiding/proefschriften
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NOV-Voorjaarscongres 2017  Fotografie: Olaf Smit
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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 Sjoerd Bul-
stra, hoogleraar orthopedie UMC Groningen. hij werkte de 
afgelopen twee jaar aan het nieuwe opleidingsplan ortho-
pedie dat is ingestemd in de AlV van 12 mei. het schrijven 
van zo’n plan is iets heel anders dan ‘dokteren’.

Sjoerd werkt sinds 2005 in Groningen. Hij is hoofd 
orthopedie en opleider en was jarenlang voorzitter 
van het Concilium Orthopaedicum. De NOV en het 
Concilium benaderden hem voor het schrijven van 
het nieuwe opleidingsplan. Met zijn expertise was 
hij daarvoor de aangewezen persoon. 
De belangrijkste wijziging in het opleidingsplan is 
dat er maatschappelijke en organisatorische the-
ma’s zijn ingebouwd in de orthopedische thema’s. 
Bovendien zijn de duur en de inhoud van de op-
leiding afgestemd op de individuele aios. Dit laat-
ste geeft de mogelijkheid voor (sub)specialisatie 
tijdens de opleiding. Na de opleiding kun je deze 
voortzetten, bijvoorbeeld in een fellowship. 

EPA’s
De nieuwe opleiding is opgedeeld in EPA’s; Entrus-
table Professional Activities. Dit zijn professionele 
taken of verantwoordelijkheden die de stafleden 
toevertrouwen aan de aios. Zij voeren deze in het 
begin onder volledige supervisie uit en later meer 
zelfstandig met supervisie op afstand. In de EPA’s 
vallen ook niet-medische competenties zoals com-
municatie, leiderschap, keuzes voorleggen aan de 
patiënten etc. ‘Het komt erop neer dat de oplei-
ding orthopedie nu ook meer maatschappelijk re-
levante elementen bevat’, legt Sjoerd uit. ‘De aios 
kan in overleg met de opleider kiezen wat voor 
soort orthopedisch chirurg hij wil worden. Elke aios 
krijgt een brede basisopleiding, bestaand uit zes 
verplichte EPA’s. Hierin zitten algemeen klinische- 
en chirurgische vaardigheden, conservatieve- en 
operatieve behandeling van aandoeningen aan het 
heup- en kniegewricht en traumatologie. Naast 
de verplichte EPA’s kiest de aios nog twee klini-
sche EPA’s - bijvoorbeeld schouder en voet & en-
kel - en een niet-klinische EPA, zoals leiderschap, 

of ziekenhuisfinanciën. Zo kunnen de orthopedisch 
chirurgen van de toekomst met een eigen profiel 
de arbeidsmarkt op. In combinatie met manpower-
planning kunnen vraag en aanbod zo meer op el-
kaar afgestemd worden.’
In een EPA zijn de eisen verwoord waaraan de aios 
moet voldoen. Vroeger moesten de opleiders veel 
afvinken en nu gaat het om het totaalbeeld dat zij 
moeten goedkeuren. ‘Het is niet meer operaties 
leren, maar leren opereren’, vertelt Bulstra. ‘Van 
de opleidingsgroep vraagt dat meer actieve betrok-
kenheid. Zij moeten de kwaliteit van de aios samen 
bepalen en zullen daarvoor moeten overleggen in 
plaats van vinkjes zetten.’

Proces en vervolg
Sjoerd schreef het plan en een onderwijskundige 
van de Registratiecommissie Geneeskundig Speci-
alisten (RGS) corrigeerde het op onderwijskundige 
inhoud. De NOV-werkgroepen werden betrokken bij 
de beschrijvingen van de EPA’s; daarin staat uitein-
delijk aan welke eisen de aios moet voldoen voor 
de twee beschreven niveaus. 
De afgelopen twee jaar heeft Bulstra veel overlegd, 
geschreven, geëvalueerd en herschreven. Tussen-
door werd het vorderende plan steeds voorgelegd 
aan de werkgroepen, maar ook aan juristen. Uit-
eindelijk is er nu een plan waarover NOV-breed is 
meegedacht. Het door de NOV-leden goedgekeur-
de opleidingsplan en het besluit liggen nu bij het 
College Geneeskundige Specialismen (CGS) voor 
definitieve goedkeuring. Daarna moet er nog een 
stempel op van het Ministerie van VWS.

Implementatie
De aios die starten met de opleiding vanaf 1 januari 
2018 moeten voldoen aan het nieuwe plan. Ook de aios 
die gestart zijn vanaf januari 2017 gaan over naar het 
nieuwe opleidingsplan. ‘Voor die tijd gaan we langs alle 
ROGO’s om te bespreken hoe zij met het opleidingsplan 
om moeten gaan’, vertelt Bulstra. ‘Het is fantastisch 
dat het er nu ligt, maar we moeten goed luisteren naar 
kritische geluiden. Ik ben ervan overtuigd dat de op-
leiding nu nóg leuker wordt; voor aios én opleiders! Na 

De bijzondere kant van het werk van Sjoerd Bulstra
‘Het nieuwe opleidingsplan geeft veel meer vrijheid’
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drie jaar weten de aios vaak wel welk aandachtsgebied 
hun voorkeur heeft. Met dit nieuwe opleidingsplan kun-
nen zij daar nu ook het accent van hun opleiding leggen 
en zich na de opleiding verder verdiepen in een fellow-

De redactie van Zorg voor beweging jaarmagazine heeft 
van verschillende kanten suggesties gekregen voor de 
editie van 2018; hartelijk dank daarvoor! De ideeën zijn 
uitgewerkt en de eerste interviews hebben inmiddels 
plaatsgevonden. In het magazine van 2018 komen o.a. de 
volgende onderwerpen aan bod:

Opmerkelijk orthopedie
- Pijn in de rug: hernia of niet?
- Revisie na een implantaatinfectie
- Kruisbandletsel - wat nu?
- Multidisciplinaire samenwerking in de 
 kinderorthopedie
- Schouderprothesen

Weer in beweging
- Greg van Hest: Haglund exostose
- Dubbelinterview met een patiënt en een 
 orthopedisch chirurg als patiënt
- Voetballen na een amputatie

Daarnaast besteden we aandacht aan het nieuwe 

ship. Dat geeft veel meer vrijheid!’

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

opleidingsplan, de Boston 
brace, innovatie, PROMs 
en er komt een artikel 
voor en door kinderen in 
te staan. Ook in 2018 kunt 
u kiezen voor een stan-
daarduitvoering of een 
magazine met uw eigen 
voorkant, achterkant of 
een artikel over uw eigen 
vakgroep. Kiest u voor de 
standaarduitvoering dan 

betaalt u voor 600 stuks alléén € 45 afleverkosten! 
Voor een klein bedrag kunt u daarmee uw patiënten 
en uw netwerk op een mooie manier voorzien van 
informatie over de orthopedie.Via MijnNOV (knop 
Interne berichten van de NOV en dan Berichten) 
kreeg u inmiddels informatie over de verschillende 
pakketten, de kosten en de bestelprocedure. U kunt 
het Jaarmagazine bestellen t/m 9 oktober. Heeft u 
vragen of speciale wensen? Neem dan contact op via 
zorgvoorbeweging@orthopeden.org. 

Zorg voor beweging Jaarmagazine 2018

De NOV organiseert het jaarlijkse Najaarscon-
gres op donderdag 12 en vrijdag 13 oktober 2017 
in Veldhoven. Op donderdag zijn er sessies van de 
Werkgroepen Biotechnologie en Schouder en El-
leboog gepland en een uitgebreid wetenschappe-
lijk programma (abstracts). Ook de Mathijsenprijs 
wordt uitgereikt op donderdag en we sluiten die 
congresdag af met de ALV. Donderdagavond is er 

een sociaal programma.
Op vrijdag zijn er sessies van de Werkgroep Bot 
en Weke-delen Tumoren en van CORE samen met 
de Werkgroep Orthopedie en Wetenschap. Die dag 
zijn er bovendien nog sessies van het Annafonds - 
o.a. met de uitreiking van de Anna Prijs - en de 
Werkgroep Knie. Reserveer 12 en 13 oktober alvast 
in uw agenda!

Programma Najaarscongres 2017

Voor uw agenda
6 juli  Informatiebijeenkomst subsidierondes ZonMw
1 september VOCA-congres, Amsterdam
1 september Deadline indienen abstracts NOV-Jaarcongres 2018
9 oktober Deadline bestellen Jaarmagazine Zorg voor beweging 2018
12 en 13 oktober NOV-Najaarscongres, Veldhoven
17 november CCOC pols/hand zonder fracturen en epidemiologie/evidence based medicine
12 januari 2018 CCOC heup + basic science inclusief heup-arthroscopie
24 januari 2018 Seniorendiner
25 en 26 januari 2018 NOV-Jaarcongres, ’s-Hertogenbosch

Meer informatie op de website van de NOV (orthopeden.org/kalender).
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