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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

In dit voorwoord wil ik u graag meenemen naar de wondere wereld 
van de classificatie van orthopedische implantaten. Ik merk dat 
er veel onrust en onbegrip is over de lijsten. Als bestuurslid en 
qualitate qua lid van de Commissie Implantaten Classificatie mocht 
ik in de keuken kijken en was ik laatst samen met de vaste NOV 
vertegenwoordiger op een vergadering van de Orthopaedic Data 
Evaluation Panel (ODEP, www.odep.org.uk) in Londen. De NOV heeft 
sinds 2015 een zetel in de ODEP. 

Bij het ordenen van de implantaten wordt gebruik gemaakt van de 
internationaal erkende NICE (National Institute for health and Clinical 
Excellence) criteria en de gegevens uit de openbare internationale 
implantaat registers, waaronder onze eigen LROI. Binnen de NOV is 
besloten om geleidelijk de werkwijze van ODEP over te nemen, zij het 
in een vereenvoudigde versie. De ODEP classificatie wordt vertaald naar 
de bekende NOV indeling, waarbij ODEP 10A en 10A* gelijk staan met 
NOV 1A en ODEP 5A*, 5A, 7A* en 7A en 10B gelijk staan met NOV 1B. 
Protheses met een ontbrekende ODEP rating vallen onder NOV 2. Deze 
protheses kunnen alleen in METC trial verband gebruikt worden.

Nu is het zo dat de industrie de benodigde gegevens aanlevert en de 
leden van de ODEP volgens een vast format de data doornemen en tot 
een rating komen. Helaas denkt men dat implantaten dan als goed of 
slecht worden geoormerkt door de ODEP (en later dus door de NOV), 
maar niets is minder waar. De 10 in 10A zegt iets over de minimale 
follow up en de A zegt iets over de grootte van het cohort. Dat zijn 
transparante data. De ster (*) die de ODEP soms toekent zegt iets 
over het hoger dan vereiste survivalpercentage (bijvoorbeeld 98% ipv 
de vereiste 90% survival na 10 jaar). Het verkrijgen van een ODEP 
(of NOV) rating zegt dus niet of een prothese is goedgekeurd 
(goed bevonden/als excellent gezien), maar meer dat de prothese 
goed gekeurd (gedocumenteerd/onderzocht) is.

Op dit moment worden revisieprotheses niet voorzien van een rating 
en zo ook voor implantaten anders dan de heup en knie. De vraag is 
of revisie van deze implantaten een juiste maat is om te beoordelen 
of een implantaat veilig is. Schouderprotheses bijvoorbeeld worden 
ondanks klachten minder vaak gereviseerd dan heup-of knieprotheses. 
Het eindpunt revisie is dan niet geschikt. In het geval van revisies 
worden vaak primaire implantaten gebruikt en vice versa. Los daarvan 
zijn het vaak deeloperaties waarbij de survival niet zo zeer door het 
implantaat wordt bepaald als wel door diverse andere factoren.

De classificatie van orthopedische implantaten wekt bij mij nu 
minder verwondering op: het is een classificatie van de mate van 
gedocumenteerd zijn van data met betrekking tot een implantaat, 
waarbij niet altijd een waarde oordeel aan de prothese wordt gegeven, 
ook al wordt de classificatie soms door verzekeraars misbruikt.

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.
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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.
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Introduction

A transacetabular hernia of the small bowel is a pos-
sible complication after a total hip arthroplasty. 
The treatment consists of closure of the acetabular 
defect. Only a few case reports are published con-
cerning this subject reporting treatments which vary 
from placing a preperitoneal mesh to repairing the 
acetabular defect by bone grafting.1,2 In this paper, 
we describe a treatment for a transacetabular hernia 
of the small bowel with an intraperitoneal polypro-
pylene/polydioxanone mesh. To our knowledge, this 
kind of treatment has not been described before. 

Patient

In 1996, a 43-year-old Caucasian woman received 
an uncemented total hip arthroplasty (THA) for os-
teoarthritis of the right hip. Her medical history 
revealed a surgically treated mamma carcinoma 
(left) and a cervix carcinoma treated with chemo-
therapy and radiotherapy. Because of complaints of 
pain in her right hip, a cup revision was performed 
in 2007 followed by recurrent dislocations which 
were treated conservatively. In October 2010, she 
developed a haematogenous infection of her THA. 
This was treated with surgical debridement and 
oral antibiotics for 3 months. The infection persist-
ed and a Girdlestone situation was created in Feb-
ruary 2011 with subsequent antibiotic treatment. 
In April 2012 a work-up, negative for infection, sug-
gested that reimplantation was possible.

Intervention

As reimplantation of a THA seemed possible, an op-
eration was planned. However, careful intraopera-
tive inspection of the acetabulum for taking tissue 

samples, at the start of the revision procedure, re-
vealed a defect in the medial wall of the acetabu-
lum and absence of the iliac muscle (Figure 1A),  
allowing the small bowel to pass through the 
acetabular defect (Figure 1B). This is confirmed by 
the intra-operatively consulted general surgeon. At 
this point it was not feasible to achieve adequate 
interposition of well vascularized tissue between 
the abdominal cavity and the prosthesis. Further-
more, with the small bowel close to the prosthe-
sis, the risk of infection was considered too high. 
Therefore, we decided to only perform a debride-
ment of the complete acetabular rim, thus main-
taining the Girdlestone situation. During the same 
procedure, the general surgeon took over in order 
to place a preperitoneal mesh by a low inguinal in-
cision. Unfortunately, a preperitoneal mesh could 
not be implanted due to local fibrosis. Therefore, 
a laparotomy was performed showing a small peri-
toneal defect. A composite polypropylene/ polydi-
oxanone mesh (ProceedR, Ethicon) size 10x12 cm 
was inserted intraperitoneally and attached to the 
peritoneum and uterus. 
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An intraperitoneal mesh for transacetabular 
hernia of the small bowel during total hip 
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Figure 1A. Showing the acetabular defect.

www.ntv-orthopaedie.nl/schmitz2304/i
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Comparison

A transacetabular herniation of the small bowel is a  
rare complication and there is no guideline or sys-
tematic review concerning the treatment of this 
complication. In 2001, Malazgirt et al described a 
49-year-old woman with a migrated acetabular cup 
after a THA 7 years previously.1 The cup had migrat-
ed into the pelvis causing a medial acetabular wall 
defect. As herniation of the bowel would be inevi-
table, the defect was repaired using a preperito-
neal mesh. The patient had an uneventful recovery 
and was satisfied with her  Girldestone situation 
at the 2 yearly follow-up. Another treatment was 
described by Gore et al in 1983.2 The authors de-
scribed a 31-year-old woman with multiple compli-
cations after a THA 1 year previously. A Girdlestone 
procedure was performed to remove the infected 
prosthesis and cement. Her postoperative course 
was complicated due to transacetabular herniation 
of the ileum and the right adnex. Surgery was per-
formed to remove the right adnex and herniated 
ileum and to close the acetabulum by bone graft-
ing. No follow-up was discussed. 
The treatment in our patient was influenced by lo-
cal fibrosis, which made treatment with a preperi-
toneal mesh impossible. Placing an intraperitoneal 
mesh seemed a good alternative, although this is 
the first case describing this treatment. 

outcome

Postoperatively, the patient was treated with oral 
antibiotics but still suffered from chronic infection 
and was readmitted to  hospital in May 2012. Cul-
tures grew MRSA and E. Faecalis and once again sur-
gical debridement was performed, this time leaving  
gentamycin-loaded beads in situ for a period of  
12 days. As the mesh was probably infected, the pa- 

tient had to use oral antibiotics for 3 months. Our 
multidisciplinary team decided that removal of the 
mesh was not an option and reimplantation of a THA 
was not possible at that time. In conclusion, this 
patient has a Girdlestone situation and an intra-
peritoneal mesh complicated by a MRSA infection. 
She participates in rehabilitation training but is suf-
fering emotionally from her impaired mobility. 

literature

To our knowledge, there are only four cases in the 
literature each describing different treatments for 
this kind of complication (Table 1). In 2008, Hag-
strom et al described another treatment for the 
complication of transacetabular damage to the co-
lon without using a mesh.3 The authors describe a 
29-year-old woman with a THA, needing a revision 
due to progressive periacetabular osteolysis. Per-
operatively, a membrane which was thought to be 
the lining of a cystic lesion was grasped. However, 
histologic examination revealed colonic mucosa 
and the damaged section of the colon was resect-
ed. A Hartmann’s procedure was performed and the 
colostomy could be repaired after two months. The 
patient received antibiotics for 2 weeks. 2 Years 
postoperatively, the patient had a well-functioning 
revised hip prosthesis. Another case was described 
by Alari et al in 2013.4 It concerns a 70-year-old 
woman receiving a revision of a total hip prosthesis 
for aseptic loosening of the acetabular component 
of a right hip prosthesis. The revision was compli-
cated as the external iliac artery was damaged and 
the prosthesis replacement was not completed. 
Postoperatively, the patient was diagnosed with 
herniation of the ileum into the acetabular cavity, 
around the neck of the femur. Treatment consisted 
of reduction and closing the peritoneal defect with 
stitches. Four weeks later, the acetabular compo-
nent was implanted without complications. Fur-
ther follow-up about the patients well-being was 
not discussed.
In general, there are four options regarding the po-
sition of the mesh: 1. onlay (ventral of the defect), 
2. inlay (in the defect), 3. sublay (between defect 
and peritoneum) and 4. intraperitoneal. Taken into 
account the biomechanical aspects and risk of in-
fection, the preferred option would be 3 (sublay), 
followed by intraperitoneal, onlay and inlay.5,6 The 
risk of recurrence in general is 20%5,6, and the risk 
of a wound infection is 5-12%.7 However, it is not 
known if these risks are applicable for  rare cases 
like the one we describe. In our case, due to exten-
sive local fibroses, we preferred the intraperito-
neal position (relatively easy alternative) over the 
preperitoneal (ideal) position.

Figure 1B. Showing the bowel retracted through the 
acetabular defect. 
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Recommendation

A transacetabular hernia of the small bowel is a 
rare but possible complication during the implanta-
tion of a (revision) total hip arthroplasty. If present, 
we recommend  cancelling the reimplantation of a 
THA as the risk of infection according to our opinion 
would be too high. There have only been four cases 
described in literature, all mentioning a different 
treatment for this complication. Our treatment, us-
ing an intraperitoneal mesh, has not been described 
before. In general, positioning of a preperitoneal 
mesh is recommended in ventral hernia repair. The 
biomechanical advantage, as well as a low rate of 
surgical site infections of the preperitoneal posi-
tion are the most likely to be  applied in the special 
types of hernia. However, intraperitoneal position-
ing is a safe and effective alternative when the 
preperitoneal space is compromised. In our case, 
the intraperitoneal mesh treated the herniation 
successfully but, unfortunately, due to a MRSA in-
fection could not provide a solution for the patients 
Girdlestone situation. Nevertheless, in our opinion 
an intraperitoneal mesh could be a successful treat-
ment for transacetabular herniation which can oc-
cur as a complication of the implantation of a THA.  

Disclosure statement
The authors declare that they have no competing interests

Acknowledgments
None

This article was reviewed by the editor-in-chief and one 
deputy-editor, and it underwent open review by one or two 

outside experts. The deputy-editor reviewed each revision 
of the article, and it underwent a final review by the editor-
in-chief prior to publication. Final corrections and clarifica-
tions occurred during one or more exchanges between the 
author(s) and the language corrector.

References

1. Malazgirt Z, Tomak Y, Gulman B, Dervisoglu A, Selcuk 
O. Mesh repair of a pelvic bone defect caused by a 
migrated acetabular cup. Hernia: the journal of hernias 
and abdominal wall surgery 2001;5(3):153-5. 

2. Gore MD, Hendrix RW, Hartz WH 3rd, Stullberg D. 
Transacetabular herniation of small bowel and right adnex. 
An unusual complication of hip arthroplasty. Journal of 
the American Medical Association 1983;250(17): 2349-50. 

3. Hagstrom LS, Callahan DJ, Green JW. Injury to the colon 
during revision total hip arhtroplasty. A case report. 
Journal of Bone and Joint Surgery 2008;90(4):881-4.

4. Alari FS, Fonollosa EH, López FC, Crespo FA. Acetabular 
hernia causing intestinal obstruction. Cirugía Española 
2013;91(8):e45

5. Awaiz A(1), Rahman F, Hossain MB, Yunus RM, Khan S, 
Memon B, Memon MA. Meta-analysis and systematic 
review of laparoscopic versus open mesh repair for 
elective incisional hernia. Hernia 2015 Jun;19(3):449-63

6. Albino FP(1), Patel KM, Nahabedian MY, Sosin M, Attinger 
CE, Bhanot P. Does mesh location matter in abdominal 
wall reconstruction? A systematic review of the litera-
ture and a summary of recommendations. Plast Reconstr 
Surg. 2013 Nov;132(5):1295-304

7. Sanchez VM(1), Abi-Haidar YE, Itani KM. Mesh infection 
in ventral incisional hernia repair: incidence, contribut-
ing factors, and treatment. Surg Infect (Larchmt). 2011 
Jun;12(3):205-10

Table 1. Overview of available literature on transacetabular hernia of the small bowel during total hip replacement.

Article

Malazgirt et al

Gore et al
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1

1

1

Treatment

Preperitoneal mesh

Bone grafting and 
removing right adnex 
and herniated ileum

A Hartmann’s procedure 
to resect the damaged 
section of the colon.
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Post op treatment

Uneventful recovery
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tomy 2 months later

Placing acetabular
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complications after 
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Result

Obtained Girdlestone 
situation after 2 years

Not clear

Good function of 
revised hip prosthesis 

after 2 years
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Introduction

Acetabular component position is an important 
factor for the short- and long-term outcome of 
total hip arthroplasty (THA). Improper acetabular 
orientation and position can lead to: I) increased 
dislocation rate1-8; II) accelerated wear3,9-21; III) 
fatigue fracture of highly cross-linked polyethylene 
and ceramic22-25; IV) squeaking of ceramic-on-ce-
ramic bearings26; V) iliopsoas tendinitis27; vi) leg 
length discrepancy and poor biomechanics28; vii) 
increased osteolysis and aseptic loosening3,29-31; 
and viii) higher revision rates.32 As a result it is cru-
cial that the surgeon has accurate and precise con-
trol over the position of the acetabular implant. 
In the surgical technique instructions for users of 
the most commonly used cups, it is stated that the 
cup should be positioned at 40-45° of inclination 
and 15-20° of anteversion as measured on an X ray, 
but it is never specified how this can be achieved. 
Sometimes it is noted that pelvic position can vary 
during surgery and that this should be taken into 
account when positioning the cup, but again no 
specific guidelines are provided.

Safe zone
There is limited consensus in the literature as to 
what constitutes the optimum orientation of the 
acetabular component.33,34 Differences in refer-
ence systems, surgical techniques and measure-
ment systems make objective comparisons of pub-
lished studies difficult. Greater understanding of 

the optimal acetabular cup orientation would re-
duce the risk of revision surgery and alleviate the 
economic burden of revision surgery.34

Although Lewinnek’s safe zone (inclination 40°+/-
10° and anteversion 15°+/-10°) is still frequently 
used, the original paper does not stand up to our 
current scientific standard.4 In this study, conclu-
sions were drawn based on only 9 cases of disloca-
tion of which 6 had had previous hip surgery and 
only 1 case involved treatment of primary oste-
oarthritis. Three of the dislocations that occured 
involved acetabular components within the safe 
zone and only 113 of 291 patients without disloca-
tion had X rays of sufficient quality to determine 
acetabular inclination and anteversion. Of the 5 
surgeons involved in this study, only one repaired 
the posterior capsule.

However, component malorientation remains a 
good predictor of hip instability, but does not guar-
antee a satisfactory THA.32,35-38 In a recent study, 
Abdel et al39 found that cups of the vast majority of 
THAs that dislocated were within the ‘safe zone’. 
It seems that a universally applicable ideal version 
angle for every patient cannot be defined. Firstly, 
due to variations in the anatomy of the acetabu-
lum and proximal femur.40 Secondly, the position 
of the cup changes with body postural changes.41-45  
Thirdly, it is very difficult to predict postopera-
tive pelvic tilt, which has a direct influence on the 
functional anteversion angle.46-50

In contrast to version, we have more proven bound-
aries when it comes to a safe zone for angles of in-
clination of the acetabular component. This is due 
to the smaller natural variation of the inclination 
and because it is easier to measure inclination on 

G. Meermans, MD, Orthopaedic Surgeon, J. Kats, MD, 
Orthopaedic Surgeon, Bravis Hospital, Bergen op Zoom, 
The Netherlands
Corresponding author: G. Meermans
E-mail: geertmeermans@hotmail.com

The importance of acetabular component 
positioning and how to achieve it

Geert Meermans and Jan-Jaap Kats

Improper acetabular component positioning negatively affects both short- and long-term results of total hip arthro-
plasty. Freehand positioning leads to inter- and intrasurgeon variability regardless of surgeon experience and practice 
volume. Acetabular component positioning techniques that use patient-specific morphology may provide more accu-
rate and indivudualised target zones. When used in combination with quantitative technology that provides real-time 
feed-back this may improve the precision of actebular component positioning. In this review we describe our surgical 
technique of cup placement in primary ThA using a posterior approach with the patient in the lateral decubitus posi-
tion taking into account patients-specific morphology for both cup version and centre of rotation and using real-time 
feedback for the inclination angle.

www.ntv-orthopaedie.nl/meermans2304/i
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Table 1. Results of freehand cup placement in the literature.

Authors journal Year Anteversion Abduction Inside safe zone

Bosker et al Arch Orthop Trauma Surg 2007 5-25° 30-50° 70.5%
Callanan et al Clin Orthop 2011 5-25° 30-45° 47%
DiGioia et al J Arthroplasty 2002 5-25° 30-50° 20.3%
Hassan et al J Arthroplasty 1998 5-25° 30-50° 58%
Leichtle et al Rofo 2007 10-30° 35-55° 65.5%
Reize et al Am J Orthop 2008 5-25° 30-50° 41%
Saxler et al Int Orthop 2004 5-25° 30-50° 25.7%

a standard anteroposterior pelvic X ray compared 
with version.40 It is widely acknowledged that a  
radiographic inclination angle (RI)>50° is to be 
avoided and several clinical studies have shown in-
creased polyethylene wear with RI > 45°.17,20,21,51-53  
Although intuitively it seems easier to achieve a 
target RI, Callanan et al54 demonstrated a lack of 
accuracy and the trend towards a high RI with all 
surgical approaches, and more outliers for inclina-
tion than for version. 

Freehand cup positioning
The acetabular component has traditionally been 
introduced at an angle of 45° relative to the sag-
ittal plane, as judged by the surgeon intra-oper-

atively. However, surgeons may not always es-
timate this angle correctly.55,56 Suboptimal cup 
positioning has been reported in various studies 
using a freehand technique (Table 1).54,57-62 With 
this freehand technique the rate of malorientation 
of acetabular components ranges from 20 to 70%. 
Mechanical alignment guides to place the cup at 
a pre-defined version and inclination can also be 
used, but are limited in that they can only achieve 
one target angle and lack accuracy when applied 
clinically.58,59,63-66

Identification of specific anatomical landmarks is 
a technique that is frequently used to improve the 
orientation of the acetabular component.5,67-69 

Figure 1. Preoperative templating for total hip arthroplasty.
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Surgical techniques based on anatomic landmarks 
and on patient-specific morphology are evolving 
and may play a role in improving the accuracy of 
acetabular component orientation. In this paper 
we describe our rationale and results of cup place-
ment in primary THA using a posterior approach 
with the patient in the lateral decubitus position 
using (1) a peripheral reaming technique, (2) the 
transverse acetabular ligament (TAL) as a refer-
ence for cup version, and (3) a digital protractor 
for cup inclination.

Templating

The primary goal of total hip arthroplasty is the 
anatomic reconstruction of the hip joint, result-
ing in favourable prosthetic joint load and func-
tion. Mechanically, the goals are to create a stable 
articulation with an optimised range of motion, 
restore biomechanics for muscular efficiency and 
equalise limb lengths. Meeting these goals begins 
with a thorough analysis of the hip with comparison 
to the contralateral side in anteroposterior and lat-
eral projections. 

After determining the magnification of the X ray, 
the orientation of the pelvic axis is drawn using the 
interteardrop line. True limb-length discrepancy 
due to abnormal anatomy of the proximal femur 
(eg. femoral head collapse, old slipped capital 
femoral epiphysis, Perthes disease) is measured us-
ing the interteardrop line and the top of the lesser 
trochanter.70 If the limb lengths are clinically equal 
and correction of a limb-length discrepancy is not 
needed, this step can be omitted.

The centre of rotation (COR) of the hip joint is de-
termined by placing the digital acetabular com-
ponent template centrally within the confines of 
the acetabulum. (Figure 1) When the acetabular 
component template is placed at an angle that is 
approximately 40°-45° to the pelvic axis, lateral 
overhang can be used as an anatomical reference 
for inclination of the acetabular component.69 Be-
cause the amount of lateral overhang is influenced 
by the amount of medialisation of the acetabular 
component and the inclination angle, the intraop-
erative measurement can be different from that 
preoperatively templated. 

Surgical technique

Patients are positioned in the lateral decubitus posi-
tion by the operating surgeon using lumbar and pu-
bic supports. Pre-operatively, the pubic symphysis 
and both anterior superior iliac spines are used to 

assess pelvic tilt and rotation. The femoral neck and 
acetabulum are exposed in a routine manner after 
dislocation of the hip and an osteotomy of the fem-
oral neck is done. The acetabulum is exposed using 
a Charnley pin in the posterior wall and an anterior 
retractor anteriorly and superiorly. The inferior cap-
sule is incised using electrocautery and a double-
prong retractor is placed inferiorly to improve expo-
sure of the TAL (Figure 2). When deemed necessary 
an additional Charnley pin is placed superiorly to 
get a full 360° exposure of the acetabulum.

Acetabular offset
Although the literature generally refers to global 
or femoral offset, the role of the acetabular offset 
has been emphasised only recently.71-73 Acetabular 
offset has been defined as the distance between 
the centre of the femoral head and the inner wall 
of the quadrilateral plate, also called true floor of 
the acetabulum.71,72,74-76 Acetabular offset corre-
lates to the acetabular floor distance which can be 
up to 13 mm and should not be ignored by surgeons 
(Figure 3).77

Restoration of the COR and maintenance of the 
native acetabular offset may have some advan-
tages: preservation of acetabular bone stock, de-
creased risk of bone or soft tissue impingement, 
improved range of motion and reduction of the 
risk of dislocation72,76,78, improved kinematics of 
the hip and abductor function79-81, and decreased 
wear and loosening.17,82 Therefore, displacement 
of the COR should be <3 mm superior and <5 mm 
medial.71 Potential disadvantages of preserving the 
acetabular offset include a potential decrease of 
the bone coverage of the acetabular component, a 

Figure 2. Intraoperative photographs showing exposure 
of the transverse acetabular ligament using a Charnley 
pin posterior, a Hohman retractor anterior and a dou-
ble prong retractor inferior. TAL=transverse acetabular 
ligament.
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soas tendon impingement), and an increase of the 
stress applied on the cup and on the femoral head. 

Traditionally, reaming of the acetabulum is initi-
ated directly medial to the floor and followed by 
sequentially larger reamers in the anticipated cup 
position, which could lead to displacement of the 
COR and loss of acetabular offset. In a CT study, 
Bonnin et al77 demonstrated that with this standard 
reaming technique the COR was displaced medi-
ally >5 mm in 46% (Figure 4). To avoid this the au-
thors proposed an alternative reaming technique by 
which the acetabulum is reamed only peripherally. 

In a prospective study, we compared the standard, 
medial reaming technique with a peripheral ream-
ing technique.83 Starting with a reamer the same 
size as the native femoral head, sequentially larger 
reamers with 2-mm increments in the preferred 
postion of the cup were used. Reaming was done 
until sufficient subchondral or cancellous bone had 
been exposed to ensure bone ingrowth. When us-
ing this peripheral reaming technique, the acetabu-
lar cup size is usually maximum 4 mm bigger than 

the native femoral head diameter. In all patients a 
hemispherical cementless porous coated acetabular 
component was used (Pinnacle, Depuy, Leeds, Unit-
ed Kingdom). In this study, we found displacement 
of the COR medially > 5 mm in 34% in the standard 
reaming group versus 0% in the peripheral reaming 
group (p<0.0001) and superiorly > 3 mm in 22% and 
4% respectively (p<0.01) (Table 2)(Figure 5). 

Using a high femoral offset stem cannot always com-
pensate for this displacement. Peripheral reaming 
will lead to more accurate reconstruction of the na-
tive COR. The accuracy of reconstruction of the COR 
following THA is influenced by both the preoperative 
floor depth and the surgical technique used to im-
plant the acetabular component (Figures 3 and 4).  
In patients with a significant acetabular offset or 
when restoration of the hip COR to the normal more 
lateralised position is desirable (eg. protrusio84),  
surgeons should pay attention to reaming the 
acetabulum more conservatively and reconstructing 
the COR in a more anatomical position in order to re-
store adequate hip biomechanics. In case of dyspla-
sia or when a medial osteophyte is present a smaller 
diameter reamer can be used to medialise the cup to 

Figure 3. Pre-(A) and postoperative (B) X ray of a patient with low acetabular offset using a standard reaming 
technique. Pre-(C) and post-operative (D) X ray of a patient with high acetabular offset using a peripheral reaming 
technique.

A B C D

Figure 4. CT scan of right hip with centre of rotation (A). Simulated cup positioning with the (B) conventional 
reaming technique shows medial displacemant of the centre of rotation. Simulated cup positioning with a (C) 
peripheral reaming technique shows correct restoration of the centre of rotation.

A B C

125 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 23, Nr 4, december 2016

■   The importance of acetabular component positioning and how to achieve it



Vol
 23

dec
  ’16

Table 2. Displacement of the center of rotation.
 
 standard peripheral p value

Medial displacement 5.0 mm SD 3.3 0.7 mm SD 0.7 0.0001
Superior displacement 3.6 mm SD 3.5 0.7 mm SD 1.3 0.001
Outliers medial (>5 mm) 34% 0% 0.0001
Outliers superior (>3 mm) 22% 4% 0.01

SD = standard deviation

achieve good bone coverage and to prevent against 
a lateralised and incompletely covered cup.

Version
Highly anteverted cups correlate with an increased 
risk of anterior dislocation while cups with too lit-
tle anteversion and retroverted cups correlate with 
an increased risk of posterior dislocation. In the 
last decade, new techniques used to improve the 
acetabular cup orientation include using patient-
specific anatomical landmarks for acetabular cup 
placement. There are several different methods to 

guide placement of the acetabular component us-
ing anatomic landmarks without the need for spe-
cial instruments including the sciatic notch5, the 
bony landmarks encircling the acetabulum69,85, 
and the TAL.67

Archbold et al67 introduced a technique in which the 
plane of the TAL was used for cup version (Figure 6).  
With the use of this technique they were able to 
reduce their primary dislocation rate from 3.7 to 
0.6%.67,86 Advantages of this technique are that 
there is no need for external instrumentation, it is 
independent of the position of the patient, allows 
an individualised version for each patient, and it is 
easy to teach. Potential drawbacks to using the TAL 
include difficulty in locating the TAL in diseased 
hips that have bony remodeling and osteophyte 
formation, and distortion secondary to trauma or 
dysplasia.87

In a prospective randomized controlled trial, we 
found that in patients with primary osteoarthri-
tis there was a significant lower variation in ver-
sion angle when using the TAL as a reference com-
pared with freehand cup positioning (Figure 7).88 

All acetabular components in the TAL group were 

Figure 5. Histograms of medial displacement of the 
centre of rotation using a standard and peripheral 
reaming technique.

Figure 6. Intraoperative photographs showing placement 
of the cup parallel to the plane of the transverse aceta-
bular ligament. TAL=transverse acetabular ligament.

Nederlands Tijdschrift voor Orthopaedie, Vol 23, Nr 4, december 2016 ■   126

Geert Meermans and Jan-Jaap Kats   ■



Unloader One is een veilige, eenvoudige en 
niet-operatieve oplossing voor mensen met 
knieartrose. In tegenstelling tot veel andere 
oplossingen voor kniepijn is van deze 
innovatieve knieorthese klinisch bewezen dat 
deze leidt tot pijnvermindering, minder 
gebruik van pijnmedicatie en een verbeterde 
kniefunctie.

Klinisch bewezen

WWW.OSSUR.NL

TEL +�� ��� ��� ��� ���
FAX +�� ��� ��� ��� ��� 
 info-europe@ossur.com

161208_U1_Advert_205x275_NL.indd   1 13/12/16   10:03



Vol
 23

dec
  ’16

placed within the safe zone of anteversion. The 
mean angle of anteversion and the number of out-
liers with respect to the safe zone was significantly 
different in the two groups (p = 0.004 and p = 0.002 
respectively). The mean angle of inclination was 
similar in the two groups (Table 3). This confirms 
previous findings that the TAL cannot be used to 
control the angle of inclination.67,89 

Other authors have looked at the dislocation rate 
when using the TAL as a reference for cup ver-
sion. In a cohort study of 421 consecutive primary 
THA, Ho et al90 had a dislocation rate of 0.5% at  

18 months follow-up using a posterior approach 
and 36 mm femoral heads. In a prospective study of 
521 primary THA, Kumar et al91 reported a disloca-
tion rate of 0.8% using a posterior approach and 22 
mm femoral heads. In a ongoing prospective study 
at our institution, with a minimum follow-up of 1 
year, there is a dislocation rate of 0.7% in 451 con-
secutive primary THA using a posterior approach 
and 28 and 32 mm femoral heads.

Inclination
When operating with the patient in the lateral 
decubitus position, acetabular component orienta-

Table 3. Results of cup placement.

    freehand TAl p-value

Anteversion mean 21° SEM 1.0 17° SEM 0.7 <0.005
 range 2-35° 5-25° <0.01
    
Abduction mean 47° SEM 1.1 45° SEM 1.1 0.15
 range 32-61° 30-63° 0.82
    
Safe zone anteversion  31 cups (77.5%) 40 cups (100%) <0.005
    
Safe zone abduction   25 cups (62.5%) 32 cups (75%) <0.001

TAl=transverse acetabular ligament; SEM=standard error of the mean; ns=not significant

Reproduced with permission and copyright © of the British Editorial Society of Bone and Joint Surgery [Meermans G, 
Van Doorn WJ, Koenraadt K, Kats J. The use of the transverse acetabular ligament for determining the orientation 
of the components in total hip replacement: a randomised controlled trial. Bone Joint J. 2014;96-B:312-8.]

Figure 7. Scatter plot of cup positions when using a) freehand method or b) the transverse acetabular liga-
ment as a reference. The black square represents the safe zone inclination 40° +/- 10° and version 15° +/- 10°. 
TAL=transverse acetabular ligament. Reproduced with permission and copyright © of the British Editorial Society 
of Bone and Joint Surgery [Meermans G, Van Doorn WJ, Koenraadt K, Kats J. The use of the transverse acetabular 
ligament for determining the orientation of the components in total hip replacement: a randomised controlled 
trial. Bone Joint J. 2014;96-B:312-8.]
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tion is influenced by pelvic motion during surgery 
which can be highly variable.92-94 

Hill et al89 measured the operative inclination an-
gle (OI) of the acetabular component in the lateral 
decubitus position when using a posterior approach 
during THA and compared it with a simulated in-
traoperative and postoperative radiological incli-
nation (RI). They found a mean difference of 13° 
between the RI (mean value 46.9°) and OI (mean 
33.9°). These differences where highly variable 
(range 0.7-23°), but they found smaller differences 
in patients with above average fat depth at the lev-
el of the greater trochanter. They concluded that 
part of this difference was due to adduction of the 
uppermost hemi-pelvis.

In a prospective comparative study we found a 
mean difference of 12.3° between the RI and OI.95 
The hip circumference was the strongest predic-
tor of this difference. Placement of the acetabu-
lar component improved significantly when a dig-
ital protractor (WR 300 Digital Angle Gauge, Barry 
Wixey Development, Seattle, United States) was 
used (Figure 8) and the circumference of the hip 
was taken into account to adjust the OI. Using this 
technique, the rate of inclination outliers could be 
reduced from 28% to 5% (Figure 9). 
The digital protractor is a reusable instrument 
which costs €40 and in each case a €0.80 sterile 
camera drape is used (Figure 8). For this study, the 
cost per patient was €1.20 with no additional oper-
ating time. In our department the target RI is 40°. 

Figure 9. Graph showing the radiographic inclination angles for patients 1 to 100 in the freehand group and for 
patients 1 to 100 in the protractor group. Dotted lines represent lower and upper limit of the inclination safe zone. 
Reproduced with permission and copyright © of the British Editorial Society of Bone and Joint Surgery [Meermans 
G, Goetheer-Smits I, Lim RF, Van Doorn WJ, Kats J. The difference between the radiographic and the operative 
angle of inclination of the acetabular component in total hip arthroplasty. Bone Joint J 2015;97-B:603-610]

Figure 8. Posteroanterior view of a digital protractor attached with magnets to the cup introducer for a right total 
hip arthroplasty demonstrated on a) a saw bone model and b) intraoperatively. Reproduced with permission and 
copyright © of the British Editorial Society of Bone and Joint Surgery [Meermans G, Goetheer-Smits I, Lim RF, Van 
Doorn WJ, Kats J. The difference between the radiographic and the operative angle of inclination of the acetabu-
lar component in total hip arthroplasty. Bone Joint J 2015;97-B:603-610]
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In order to achieve this, we aim for an OI of 15° less 
than the target RI in patients with a small circum-
ference (< 100 cm), 12.5° less in patients with a hip 
circumference between 100-118 cm, and 10° less 
in patients with a large circumference (> 118 cm). 

Conclusion 

THA has become one of the most common and suc-
cessful orthopaedic procedures.96 Correct acetab-
ular cup position is critical for the outcome of THA 
and the importance of proper cup placement cannot 
be overemphasized, regardless of the bearing ma-
terial or diameter. Placing the acetabular compo-
nent into an average position is not ideal for every 
patient. Differences in acetabular offset, function-
al acetabular position, and femoral version affect 
the optimal cup position for individual patients.  

The different steps in cup placement used in our 
department are listed in table 4. Using a peripher-
al reaming technique results in better reconstruc-
tion of the native COR.83 With regards to version, 
evidence suggests that positioning the cup within 
an individualized, patientspecific, target zone 
that is defined by anatomic landmarks results in a 
low dislocation rate.67,90,91 Use of patient-specific 
morphology improves the ability of the surgeon to 
accurately and precisely implant the acetabular 
component without the need of external instru-
mentation.88 Based on the available evidence, the 
RI of the acetabular should be less than 45°, espe-
cially when using a polyethylene liner.17,20,21,51-53 
Because of the difference between OI and RI, sur-
geons have to aim for a lower OI in order to achieve 
the desired RI.89,95,97 When there is any doubt 
about range of motion and stability (eg. abnormal 
femoral version or very stiff hip) we recommend 
using a trial cup implant and liner.

The techniques presented in this paper are cheap 
and easy to implement without adding time to the 
surgical procedure. In our hands they have led to 
better cup placement with less short term com-
plications. Whether this will result in better long-
term survival remains to be seen. 

Despite these advances, there are some issues 
that remain unsolved. It is very difficult to predict 
postoperative pelvic tilt, which has a direct influ-
ence on the functional anteversion and inclination 
angle.46-50 Contradictory study results leave uncer-
tainty concerning both pelvic tilt and the effect of 
THA on pelvic tilt. Therefore the exact target of 
acetabular inclination and version remains elusive. 
Further investigations are necessary to determine 

Table 4. Key points in cup placement.

Step key point

Safe zone RI < 45°
Templating look at acetabular offset and  
 floor depth
Acetabular exposure flex femur for better anterior
 exposure use inferior  
 retractor to visualize TAL
Reaming start with same size as  
 femoral head
Cup anteversion place cup parallel to TAL
Cup inclination aim for an OI less than 
 target RI

RI = radiographic inclination; OI = operative incli-
nation; TAL = transverse acetabular ligament

the optimal orientation of the acetabular compo-
nent for each patient

Computer navigation has been shown to improve 
accuracy, but this accuracy does come with addi-
tional costs.98-101 The cost of extra equipment, in-
creases in operating time, and technical problems 
related to loosening of line-of-sight issues with pin 
arrays are obstacles when using computer naviga-
tion. Patient-specific target zones, rather than a 
generic safe zone, coupled with the use of cheap, 
easy to use quantitative technology may further 
improve the accuracy of cup placemnt and result in 
an even better short- and long-term outcome.
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Introduction

Preventing hypothermia by actively warming pa-
tients during surgery has become a standard of sur-
gical care. However, do some warming systems ac-
tually pose a potential threat to the most optimal 
sterile surgical conditions?

Multiple studies proved that maintenance of nor-
mothermia in patients during the procedure, results 
in better outcomes (reduced blood loss and trans-
fusion requirements1, improved wound healing2,  
reduced length of hospital stay3 and reduced risk 
of postoperative wound infection4). This applies to 
all surgical procedures. To protect patients against 
hypothermia, intraoperative active warming is be-
ing applied using various warming systems. Two 
general classes of patient warming devices are 
available for this purpose: forced-air warming (eg 
Bair Hugger®, Mistral-Air®, Snuggle Warm®, Life-Air 
1000®) and air-free, or conductive heating (eg Hot-
Dog®, Astopad® System, Koala Warming System). 
The former system is commonly used in operating 
rooms in The Netherlands and worldwide. However, 
concerns are raised that forced-air systems lead to 
an increased risk of infection. Especially concern-
ing joint replacement surgery, in which infection 
is a severe and difficult to treat complication, this 
could be a serious disadvantage. We need to care-
fully consider the risk of infection these warming 
devices possibly bring with them.

Patient

Annually, many thousands of patients worldwide 
undergo replacement arthroplasty. An early pros-
thetic joint infection, often due to surgical site in-
fection, is a feared complication of this procedure, 
frequently resulting in reoperation and long term 
antibiotic therapy. 

Risk factors for surgical site infections include pa-
tient-specific factors such as age and health (dia-
betes, smoking, immune status, rheumatoid arthri-
tis, obesity) and surgical factors such as duration 
of operation, perioperative antibiotic prophylaxis, 
wound healing, nasal decolonization and sterile 
surgical conditions (e.g. number of door move-
ments and use of a plenum ventilation system). 

Especially for this group of patients it is of great 
importance that perioperative circumstances are 
being optimized to reduce the risk of prosthetic in-
fection. At the same time, measures to improve the 
patients’ recovery, in this case by keeping them nor-
mothermic during surgery, should also be taken into 
account. A commonly used method for patient warm-
ing is application of a forced-air warming system. 

Intervention

Forced-air warming systems warm patients by deliv-
ering a heated airflow to a disposable blanket posi-
tioned under the surgical drapes, covering the pa-
tient’s body surface.5 It is a frequently used warming 
device in international operating rooms because of 
its many advantages, namely relatively inexpensive, 
safe, easily performed and highly effective.6 How-
ever, forced-air warming is shown to disrupt the ul-
traclean unidirectional airflow in operating rooms, 
which is essential in preventing surgical site infec-
tions as has been proved in former research.7 

Charnley pretended that the ‘surgical implant 
might provide a nidus for the growth of airborne 
bacteria which ordinarily are accepted as non-
pathogenic’.7-8 To prevent contamination of the 
surgical site with these airborne bacteria, ortho-
paedic operating rooms are nowadays equipped 
with a plenum ventilation system.

The performance of this plenum however, pre-
cariously depends on airflow volumes and the 
right temperature gradients in which, mainly, the 
last-mentioned is being disrupted by waste heat 
released by forced-air warming systems.8 The 
airflow blown from these specific warming devic-
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es has a temperature up to 43°C, which is about 
20°C higher than the desired, optimal operating 
room environment.8,9 Consequently, the hot air, 
which naturally rises, disrupts the ceiling-to-floor 
airflow of the plenum ventilation system, taking 
non-sterile air up toward the sterile surgical site.10 
This disruption increases the chances of contami-
nation of the surgical field.11-12 As an example of 
this, a study of Legg & Hamer13 showed that ‘waste 
heat from forced-air warming systems increased 
air temperature on the surgical side of the drape 
by more than 5°C, thereby creating a warm air-
flow that rose against the downward unidirectional 
airflow of the OR-plenum, causing turbulence over 
the patient’. This turbulence attracted non-ster-
ile, potentially contaminated particles from under 
the surgical drapes and from floor level into the 
surgical site, increasing the particle concentration 
1000-fold compared to the conductive warming de-
vice and the control (no warming device).

Besides interrupting the working of the OR-plenum, 
multiple studies proved the intake filter and the in-
ternal airflow-path of forced-air warming systems 
to be a source of infection. Albrecht et al14 detect-
ed micro-organisms on the internal-path surfaces 
of 92.3% of the forced-air blowers (52 were tested). 
The study of Reed et al15 even showed contamina-
tion of 100% of the blowers. On top of that they 
found these air blowers to be internally generating 
and emitting significant levels of airborne contami-
nants, with 70% of the forced-air blowers having 
outgoing airflows with higher contamination levels 
than the incoming airflows. 

Thus, contamination of the surgical field by forced-
air warming devices is not only caused by particles 
rising from under the surgical drapes and from floor 
level with the upward-moving air currents, but also 
seem to be partly generated within the forced-air 
system itself.

Comparison

Conductive heating systems warm patients using an 
electric blanket which is in direct contact with the 
patient’s body surface. Advantages of a conductive 
warming system are its re-usability, its noiseless-
ness, its safety and its cost-effectiveness (the sys-
tem has no disposable components, making it less 
expensive in use).16 However, the main benefit of 
conductive heating in this context, is these systems 
do not work with excessive amounts of warm air like 
the forced-air warming systems.9,10 Therefore, they 
do not influence the plenum ventilation like Dasa-
ri et al17 demonstrated in their study. Also, these 

conductive heating systems do not blow potentially 
contaminated air into the sterile surgical site. 

One of the downsides of conductive heating systems, 
mentioned in previous studies, is in order to work 
effectively, they need to be in direct contact with 
the patient’s skin. In contrary to forced-air warming 
systems, the blanket is less flexible. Especially when 
it comes down to smaller body parts like limbs, the 
blanket may not fit the exact outline of the patient’s 
body surface, making it work less effectively.16,18 In 
orthopedic surgery however it is namely the torso 
that needs to be warmed. Studies done specifically 
for orthopedic procedures show that both systems 
work as effectively in maintaining normothermia.6,19 

outcome

Based on the literature available at this moment, 
forced-air warming systems theoretically have 
been shown to add to infection risk in joint replace-
ment surgery. However, these findings are mainly 
based on experimental studies. Thorough research 
in clinical setting is yet to be done. As far as we 
know, two clinical studies have been done. Moretti 
et al20 performed a study to quantify the level of 
bacterial contamination of the air in the operating 
room during the performance of total non-cement-
ed hip implantations, concluding that there was an 
increased bacterial load when forced air warming 
was used. There was no increase of surgical site 
infections shown in this study.16,20 However, it con-
cerned a small sample size study (n=30).

A second study, done by McGovern et al,8 showed a 
significant increase in deep joint infection in knee and 
hip replacement surgery (odds ratio 3.8, p = 0.024)  
during a period when forced-air warming systems 
were used compared to a period when conductive 
heating was used. This was, however, a small-scale 
research, in which additional risk factors such as 
blood transfusion, obesity, incontinence and fitness 
for surgery, which are important predictors for deep 
infection, were not accounted for.8 

Before definite conclusions can be drawn, further 
research needs to be done in clinical setting. How-
ever, it will be very difficult to perform a large 
enough study to eliminate cofounder biases with a 
reported early infection rate of less than 1 percent 
after total hip and knee replacement.21 

Recommendations

Multiple studies showed that forced-air warming 
likely adds to infection risk in joint replacement 
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surgery by its way of working. However, it should 
be noted that large-scale studies in clinical setting 
are yet to be done. An alternative warming sys-
tem to warm patients during orthopedic prosthetic 
surgery needs to be strongly considered. With the 
literature available at this moment a conductive 
warming system seems to be a good, safe and cost 
effective alternative.
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Introduction

Correct diagnosis of malignancy is preferable with-
in a short timespan after onset and diagnosis. It 
can, however, be very difficult to find the right 
diagnosis due to the behaviour of certain malig-
nancies. Malignancies can mimick other pathologic 
illnesses, leading to a wrong diagnosis. Our report 
shows a case with a mimicking pattern of symp-
toms in which initially no diagnosis could be made. 
In this case report we emphasize the importance of 
using the appropriate diagnostic tools, which can 
aid in finding the right diagnosis.
 
Patient

A 42-year old patient with no relevant medical his-
tory visited the orthopaedic outpatient clinic with 
complaints of his right knee. An arthroscopy of the 
knee was performed on account of a clinical diag-
nosed meniscopathy. A partial meniscectomy was 

performed. After the arthroscopy the patient was 
referred to a physiotherapist. After six months the 
patient returned with symptoms of a tendinopathy 
of the pes anserinus. The situation was not improv-
ing after consulting a doctor in sportsmedicine and 
physiotherapy. The patient continued to experi-
ence pain located at the medial proximal tibia, 
which was also painful on palpation. The proximal 
lower leg showed oedema. Physical examination of 
the knee showed no abnormalities.

Intervention 

Due to persistent complaints and x-rays showing 
no abnormalities, an ultrasound was performed. 
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Introduction: We report a 42-year old patient with pain and oedema of the proximal lower leg. Magnetic Resonance Imaging 
(MRI) and three-phase bone scintigraphy indicated osteomyelitis. laboratory findings showed no abnormalities and bacte-
rial culture following bone biopsy did not yield any growth. An open bone biopsy showed a diffuse large b-cell lymphoma.
Discussion: Diagnosing a primary lymphoma of the bone is a difficult task. It can mimic a chronic osteomyelitis both in 
clinical presentation and radiological findings. Conventional radiography, (three-phase) bone scintigraphy, computed 
tomography (CT), magnetic resonance imaging (MRI) and positron emission tomography (PET-CT) are all useful in the 
diagnostic process, but have their strengths and weaknesses.
Conclusion: Primary lymphoma of the bone can mimic osteomyelitis both in clinical presentation and imaging. FDG PET-CT 
is the most useful technique to aid in this diagnostic dilemma. A bone biopsy should be performed, for bacterial cultures 
and histological examination leading to a definitive diagnosis. If a percutaneous biopsy is not conclusive, a repeat (open) 
bone biopsy must be performed, because the findings of radiological and nuclear investigations may not be conclusive.
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Figure 1. MR-Imaging, lower right leg. 1A: T1 MR-Imaging 
using STIR sequence to supress fat, showing comprehen-
sive anomalies in the tibial bonemarrow.
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It showed  a very inhomogeneous hypoechoic tis-
sue structure, the nature of which was not clear. 
Therefore Magnetic Resonance Imaging (MRI) with 
gadolinium contrast was performed (Figure 1). The 
T1 fat suppression sequence showed extensive ab-
normalities in the bone marrow of the tibia reach-
ing from the tibial plateau to several centimetres 
above the ankle joint (Figure 1A and 1C). The T2 
sequence showed irregular intensity, a cortical 
anomaly distal of the tibial plateau and high inten-
sity anomalies in surrounding muscle (Figure 1B).  
It was interpreted as a low-grade osteomyelitis of 
the tibia with expansion into the 
surrounding muscles with oedema 
in the subcutaneous fat. The pa-
tient was admitted to the hospi-
tal. At this time the patient also 
reported history of a tick bite one 
year ago. The patient did not re-
port any night sweats or fevers 
and did not sustain any wounds 
or infections. Laboratory findings 
were all normal. Serological tests 
were positive for Borellia Burgdor-
feri (both IgG and IgM) and nega-
tive for treponema pallidum (lues) 
and coxiella burnetti (Q-fever). A 
mantoux test was also negative. 
The next day an ultrasound-guided 
punction of bloody fluid from soft 
tissues in the proximal lower leg 
was performed. In anticipation of 
the cultures we started intrave-
nous clindamycin 2dd 600mg (lin-

cosamides). The general bacterial blood culture did 
not yield any growth, nor did the ultrasound-guided 
punction. At this time adequate pain management 
was achieved and fever was never objectified. Lab-
oratory findings remained normal. Mobilisation of 
the patient was minimized. Further diagnostic work 
up was obtained.
A three-phase bone scintigraphy was positive in 
all phases, especially in the perfusion phase. Os-
teomyelitis of the tibia was suspected, expanding 
up to 6 cm proximal of the ankle joint (Figure 2). 
To obtain a definitive tissue diagnosis a CT-guided 

1B: T2 MR-Imaging using SPAIR sequence, showing anom-
alies in the tibial bone and surrounding soft tissue.

1C: T1 MR-Imaging, using SPAIR sequence and 
Gadolinium contrast, showing comprehensive anoma-
lies in the tibial bone and surrounding soft tissue. 

Figure 2. Bone scintigraphy(late phase). Whole body images 3 hours after 
intravenous injection of 574 MBq 99mTc HDP, showing increased activity 
in the right proximal tibia, without other focal lesions.
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core biopsy of the tibia, during intravenous treat-
ment with clindamycine, was performed. The CT-
scan showed several elucidations of the tibial pla-
teau and cortex. A variety of tests were performed 
on the biopsy. Gram staining showed no bacteria. 
Polymerase chain reaction (PCR) of M. tuberculosis 
complex DNA (including M. tuberculosis, M. africa-
num, M. bovis and M. microti) was negative. PCR 
of Bartonella henselae DNA and Borrelia burgdor-
feri DNA was also negative. Cytological and his-
tological examination of the core biopsy showed 
mainly necrotic material with intermediate bone 
trabeculae and reactive young connective tissue. 
After these findings a chest and abdominal CT was 
performed, to exclude other pathologies, which 
showed no abnormalities. 

Comparison

This case shows the challenges in diagnosing prima-
ry lymphoma of the bone (PLB), as it might mimick 
a bone infection. Bone infections may occur at any 
age, but are most often seen in people of adolescent 
or younger age (<20 years) and middle- or older age 
(>50 years).1 This diagnosis is made clinically and 
is confirmed by the use of cultures. Imaging tech-
niques are usefull to determine the location and ex-
tend of the lesions, and when correlated with other 
findings can aid in making this diagnosis. 

Conventional radiology
To detect changes of osteomyelitis on conventional 
radiography, the dimensions of the lesion should at 
least be 1 cm and affect 30-50% of the bone miner-
al content.1 Skeletal changes can be very discrete 
or not visible at all at primary presentation (35% of 
cases).2,3 Pineda et al stated that early changes of 
the bone like lytic lesions, periosteal thickening, 
endo-osteal scalloping and new bone apposition, 
may be present on conventional radiography.1 The 
most distinguishable feature of chronic osteomy-
elitis is necrotic bone (histologically) and can be 
seen 10 days after onset. The sensitivity and spe-
cificity in detecting osteomyelitis on conventional 
radiography varies between 43-75% and 75-83%, 
respectively.1 
There are no  radiologic changes pathognomoni-
cally for PLB: lesions tend to be lytic (70%) but 
sclerotic or mixed sclerotic and lytic lesions (28%) 
may also be encountered.3,4 Periosteal reaction is 
evident in approximately 50% of cases and approxi-
mately 20% of patients present with an associated 
pathologic fracture.4 

Computed Tomography
According to Pineda et al signs of chronic osteomy-

elitis on computed tomography (CT) are abnormal 
thickening of the affected cortical bone, sclerotic 
changes, chronic draining sinuses and encroach-
ment of the medullary cavity.1 CT is mainly used 
to detect sequesters in cases of chronic osteomy-
elitis. CT has a sensitivity of 67% and specificity of 
50% in diagnosing chronic osteomyelitis.1 
In PLB, CT findings generally show non-specific lytic  
lesions. And therefore has no additional value in 
diagnosing PLB.4 

Fluorine-18 fluorodeoxyglucose Positron Emission 
Tomography (FDG-PET)
FDG-PET demonstrates increased expression of glu-
cose transporters in activated inflammatory cells. 
It has the highest diagnostic accuracy (sensitivity 
92%, specificity 92%) for diagnosing, e.g. confirm-
ing or excluding, chronic osteomyelitis in com-
parison with bone scintigraphy or MRI.1,5 However, 
many malignancies, including most aggressive lym-
phomas, also have increased glucose transporter 
activity. Due to this aspecific uptake, FDG-PET can 
only be used to specifically diagnose PLB if there 
are multiple lesions present. As detection of one 
solitary lesion can also mean it is another process 
involving activated inflammatory cells which use 
glucose transporters. 

Magnetic Resonance Imaging(MRI)
Following FDG-PET, MRI is the most useful imaging 
technique to evaluate the suspicion of osteomy-
elitis.1 It has a sensitivity of 82-100% and specifi-
city of 75-96%.1 On MRI , PLB appears iso-intense 
or hypo-intense on T1 weighted images and iso-
intense to slightly hyper-intense on T2 images.2,6 
MRI is one of the most sensitive (50-100%)7 and spe-
cific (75.9%)8 radiologic modalities regarding bone 
lymphoma and also provides structural information 
regarding malignant lymphoma and bone marrow 
involvement.7,9 

Three-phase bone scintigraphy
Three-phase bone scintigraphy can also be used to 
show active sites of inflammation, but bone remod-
elling is an aspecific process leading to a limited 
sensitivity and specificity in diagnosing osteomyeli-
tis or PLB. In our case there was a high suspicion 
of osteomyelitis because the scan was positive in 
all three phases, especially the early (perfusion) 
phase. The first phase is the perfusion phase, which 
is often positive in acute inflammatory processes. 
The second phase, the blood pool phase, is positive 
in inflammatory processes. This indicates leakage of 
capillary vessels. Both are often positive in malig-
nancies also. The third phase shows bone remodel-
ling, which is a very aspecific process. This could 
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be positive in all sorts of lesions, both malignant 
and inflammatory. It can also be negative in pure 
lytical processes. Pineda et al reported a sensitivity 
of roughly 85% and a specificity of roughly 25% for 
the use of three phase bone scan in osteomyelitis.1 
Skeletal scintigraphy with 99mTc-diphosphonate 
compounds can also be used to detect malignant 
lymphoma. Sensitivity and specificity are over 96% 
as reported by Schmidt et al in a study performed 
in 1993.2 More recent studies report limitations in  
skeletal scintigraphy in the form of pseudo-negative  
results. Osteomyelitis usually shows increased up-
take, but sometimes shows photopenic or cold le-
sions, while tumors can appear as hot or cold lesions.9 
Potter et al reported that skeletal scintigraphy can 
give a false negative outcomes in 2-4% of cases.4 

outcome

Due to the complexity of the case and as yet no de-
finitive tissue diagnosis, the patient was referred to 
an orthopaedic surgeon specialised in oncology for 
further workup. At this time all investigations were 
also send to the Dutch Commission for Bone Tumors. 
A PET-CT was performed which showed increased 
FDG-accumulation in the right proximal tibia and 
moderately increased uptake in lymph nodes in  
the groin region (Figure 3A). After the antibiotics 

were discontinued, an open bone biopsy was per-
formed which the histology showed a diffuse large 
b-cell lymphoma without dissemination (II-A, IPI 3).  
The diagnosis was confirmed by the Dutch Com-
mission for Bone Tumors. A haematologist initiated 
the treatment. After eight cycles of R-CHOP21 and 
additional radiotherapy in six months, a follow-up 
PET scan showed complete remission of the lesion 
(Figure 3B and 3C).

literature

As seen in our case the correct diagnosis of PLB can 
often be missed at first due to its aspecific pres-
entation. Both in clinical presentation and radio-
logical findings it can mimic infectious conditions 
(osteomyelitis or septic arthritis) and inflammato-
ry diseases (rheumatoid arthritis).2,3,4,9,10 Primary 
lymphoma of the bone (PLB) is responsible for less 
than 5% of malignant bone tumours and less than 
1% of non Hodgkins’s Lymphoma. Presentation of 
PLB is the highest in the middle aged group, how-
ever it can affect all age groups .2,3,4 Males are 
affected more often: range 1.6 – 3 times more in 
men.2,3 Long bones are affected in 40% of PLB, 
mostly metaphyseal (Table 1). Involvement of the 
scapula, ribs and vertebrae is less common.2,4 PLB 
accounts for 3-7% of all primary osseous malignan-

Figure 3B: FDG-PET imaging after eight cycles of R-CHOP21 and additional radiotherapy after six months time. 
This image shows nearly complete normalization of activity in the proximal right tibia, some slight activity is seen 
due to cystic clearing. No more vital lymphoma is seen.

Figure 3. FDG-PET pre- and post therapy. Figure 3A: FDG-PET imaging before therapy was administered. Capricious 
process in the right proximal tibia with expansion into the surrounding soft tissue and intra-articular. 
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proves to be the most useful imaging technique due 
to its high sensitivity. Bacterial cultures and histolog-
ical examination of the lesion usually lead to a defin-
itive diagnosis. Biopsies should always be obtained in 
such a way that they do not interfere with definitive 
treatment. If percutaneous biopsy is not conclusive, 
an open bone biopsy should be performed. On sus-
picion of a possible primary bone malignancy, the 
Dutch Commission for Bone Tumors and/or a special-
ist in orthopaedic oncology should be contacted.
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Introduction

Leiomyomas are relatively common in the uterus 
but rare outside the uterine cavity. The incidence 
of extra-uterine leiomyoma is unknown. We report 
a 66-year old patient with a history of knee pain 
and swelling mimicking a jumper’s knee. The aim of 
this case report is to demonstrate a patient with a 
prepatellar leiomyoma and to emphasize the pres-
ence of soft tissue tumors, e.g. leiomyoma, in the 
differential diagnosis. The authors have obtained 
the patient’s informed written consent for print 
and electronic publication of the case report. 

Patient

A 66-year old women visited the orthopedic out-
patient clinic of a level 1 trauma hospital with 
pain and swelling on the anterior aspect of her 
right knee. There was no history of trauma to the 
knee. Pain was present when the knee was flexed 
and when descending stairs. Clinical examination 
revealed mild swelling of the patella tendon. Pain 
was perceived when the patellar apex was palpat-
ed. There was no intra-articular effusion, the col-
lateral and cruciate ligaments were stable and the 
patella tracking was normal. Both knees had a full 
range of motion. Plain X-rays demonstrated a nor-
mal configuration of the right knee-joint and mini-
mal degenerative aspect of the dorsum patellae 
(Figure 1). Based on symptoms and clinical findings 
the diagnosis apexitis patellae or jumper’s knee 
was made and the patient received a prescription 
for non-steroid anti-inflammatory drugs. 
At 3 months follow- up symptoms persisted. An 
Magnetic Resonance Imaging (MRI) examination 
with intravenous gadolinium contrast was obtained 
(Figure 2). The MRI revealed a prepatellar, well-cir-
cumscribed hyperintense soft tissue structure on 
T1-weighted images, compared to the surrounding 
muscles. The mass measured 2,5 x 2 x 1,3 cm and 

was located superficial to the retinaculum. There 
was no fluid in the bursa prepatellaris. Based on 
the MRI, the following diagnoses were considered: 
tissue thickening of the bursa, a desmoid or myxoid 
process and less likely a myxoid liposarcoma. An 
excision biopsy was advised.

Intervention

A longitudinal incision was made over the patella. 
After sharp cleavage of subcutaneous tissue a gan-
glion-like structure was resected in toto. Histologi-
cal examination of the excision specimen showed 
fatty tissue with sharply defined, not encapsulated 
mesenchymal tumor cells composed of bundles 
with cigar-shaped nuclei without atypia or mitosis. 
The resection margins were negative. Immunohis-
tochemic examination revealed a positive expres-
sion for Smooth Muscle Actin (SMA), Desmin and 
pan-cytokeration (CKpan). Based on this immune 
profile the diagnosis leiomyoma was made. 

Comparison

A leiomyoma is a benign smooth muscle tumor that 
occur predominantly intra-uterine or in the gas-
trointestinal tract, mostly esophagus, colon and 
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A case of prepatellar knee pain - a leiomyoma
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Figure 1. Plain X-ray, anteroposterior and lateral view 
right knee: normal configuration of the knee-joint with 
a minimal degenerative aspect of the dorsum patellae.
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rectum.1 Leiomyomas account for less than 2% of 
all benign soft-tissue tumors and intra-uterine leio-
myomas account for 95% of all cases.2,3 Leiomyo-
mas outside the abdominal cavity are rare and only 
a few cases have been reported.4-8 To the best of 
our knowledge one case of parapatellar leiomyoma 
has been described.5 Leiomyomas may be classi-
fied into angioleiomyomas, superficial (leiomyoma 
cutis), and deep soft-tissue leiomyomas.9 
The angioleiomyoma is characterized by a painful, 
solitary subcutaneous tubercle occurring most of-
ten in the lower extremity. Angioleiomyomas arise 
from smooth-muscle-cell proliferation in the wall 
of veins.10,11 Leiomyoma cutis originate from the 
erector pili muscles, which connect the hair fol-
licles to the dermis, most frequently surrounding 
the external genitals or extensor surfaces of the 
extremities and are relatively common.3,5

Soft tissue leiomyomas are most frequently found 
in the subcutaneous tissue.7,12 Some authors argue 
that size, localization and vascularity can mimic 
a soft tissue sarcoma in the preoperative assess-
ment.12 The diagnosis of leiomyoma should be 
based on rather stringent histologic criteria and 
immunohistochemical stains. Leiomyomas are 
composed of mature-appearing smooth muscle 
cells with abundant eosinophilic cytoplasm.13 In 
contrast to soft tissue sarcomas, leiomyomas dem-
onstrate an absence of nuclear atypia and coagu-
lative tumor cell necrosis, and show extremely low 
levels of mitotic activity.13,14 Previous described 
cases showed desmin positivity on immunohisto-

logical examination.5,8,12-14 Our patient had similar 
histological characteristics and was diagnosed as 
deep soft tissue leiomyoma.

Radiographically, a well-defined, spindle shaped, 
soft tissue mass can be encountered on Computer 
Tomography (CT) or Magnetic Resonance Imaging 
(MRI) scans.12 Frequently, leiomyomas demonstrate 
high signal intensity on T1-weighted images.6 Our 
case demonstrated a leiomyoma with a signal in-
tensity slightly higher compared to the gastroc-
nemius muscle. Similar to uterine leiomyomas, 
scattered calcifications have been reported.6,12 
Such calcifications may lead to diagnoses such as 
tumoral calcinosis, myositis ossificans, chondrosa-
rcoma, chondroma, synovial sarcoma, or calcifying 
neurilemmoma.6 The MRI images of our patient did 
not show any calcifications. Based on the radiologi-
cal appearance (morphology and signal intensity) 
a distinction between benign and malign diagnosis 
can be presumed. In our patient, the small size, 
well-circumscripted and homogenous signal on MRI 
suggest a benign character. However, when a solid, 
contrast enhanced leasion is present on MRI, his-
tological examination should be performed in or-
der to obtain histological examination. Given the 
superficial location of this lesion surgical removal 
was indicated.
Leiomyomas are clinically benign smooth mus-
cle tumors of deep soft tissue that usually do not 
metastasize or recur. Due to the benign character 
marginal resection of a leiomyoma is sufficient.13,14 
Billings et al reviewed 36 cases that had been diag-
nosed as leiomyoma with a mean follow- up of 42,5 
months. None developed metastasis within the 
follow-up period; one tumor with a positive margin 
recurred after 10 months.13 

outcome

The patient recovered uneventfully after the oper-
ation. At 3 months follow- up there was a full range 
of motion of the knee. At 6 months follow- up there 
were no clinical signs of recurrence. 

Recommendations

In conclusion, we report a rare benign soft tissue 
leiomyoma of the lower extremity, mimicking a 
jumper’s knee at initial presentation. Soft tissue 
tumors of the deep soft tissue have to be consid-
ered as a differential diagnosis in patients with 
prepatellar pain and swelling. We recommend en 
bloc excision with a minimal margin to obtain his-
tological examination and eliminate constitutional 
symptoms. 

Figure 2. MRI of right knee. Sagittal T1-weighted 
image demonstrate well-circumscribed hyperintense 
soft tissue structure anterior of the patella (arrow). 
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Introduction

Alkaptonuria is a rare metabolic disorder that caus-
es accumulation of homogentisic acid in connec-
tive tissues as a result of deficient homogentisate 
1,2-dioxygenase activity. It can lead to ochronosis, 
a black discoloration of collagenous tissues, which 
in turn can cause secondary osteoarthritis.1,2 Here 
we describe 2 cases of patients who received ar-
throplasty after suffering from ochronosis.

Patients

Case 1 
A 75-year-old woman visited our outpatient clinic 
with longstanding joint complaints. She had previ-
ously undergone multiple joint replacement surger-
ies to treat secondary osteoarthritis. Her medical 
history included the following: total right and left 
shoulder arthroplasty, right and left knee arthro-
plasty, right and left elbow arthroplasty, right and 
left hip arthroplasty, and right ankle arthroplasty. 

The patient ar-
rived at our clinic 
complaining of 
pain in the left 
ankle. She com-
plained of limit-
ed walking ability 
and pain at night, 

in addition to chronic swelling of the ankle. The 
physical examination revealed evident hydrops in 
the left ankle with limited and painful dorsal flex-
ion and plantar flexion. Standard X-rays showed 
osteoarthritis of the ankle (Figure 1). Total ankle 
arthroplasty was performed with a CCI total ankle 
replacement (Figure 2).

Case 2
A 77-year-old man visited our hospital with com-
plaints of pain in the right hip. His medical history 
included a total left hip arthroplasty. At the time of 
his visit the pain had persisted for a year and result-
ed in limited walking ability. The physical examina-
tion revealed restricted hip mobility, particularly 

internal rotation 
and abduction. 
Pelvic X-rays sup-
ported a diag-
nosis of osteoar-
thritis (Figure 3)  
and total hip ar-
throplasty was
performed. 

Alkaptonuria leading to ochronosis: a less known 
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Figure 2. Postoperative X-ray of the left ankle.

Figure 1. 
Preoperative X-ray 
of the left ankle.

Figure 3. 
Preoperative X-ray 
of the right hip.
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Intervention

Case 1
Intraoperative: a complete destruc-
tion of the talus with black discol-
oration of the cartilage, synovium, 
and tendons were found (Figure 4). 
Biopsies were taken, and they re-
vealed histological findings typical 
for ochronosis (Figure 5).

Case 2
Intraoperative: black discoloration 
of the cartilage and connective tis-
sue was found (Figure 4).

Both patients were familiar with 
alkaptonuria.
The 75-year-old woman (case 1) 
first noticed symptoms at the age 
of 50. At that time her symptoms consisted of low 
back pain and pain in the shoulders, hips, and 
knees. Rheumatoid arthritis was initially suspect-
ed. The patient visited a rheumatologist, who re-
jected rheumatoid arthritis as a possible diagnosis. 
Apparent black discoloration of a few nails and the 
ears was cause for a urine test to be ordered. The 
results indicated a diagnosis of alkaptonuria. The 
patient had black-colored urine as a baby, but no 
further symptoms of alkaptonuria. Her family his-
tory did not include alkaptonuria.

Comparison

Ochronosis can lead to secondary osteoarthritis and 
this is one of the most common manifestations of 
alkaptonuria. Accumulated homogentisic acid is 
excreted through the urine, giving it a brownish/
black color.1,2 The deposits can also cause black dis-
coloration of the joints. Homogentisic acid depos-
its mainly occur in the vertebral column and large 
joints, leading to osteoarthritis and subsequent 
joint degeneration. Cartilage in the ear, conjunc-

Figure 5. A + B: brown 
pigmentation of 
chondrocytes. C + D: 
brown concretion with 
surrounding reactive 
changes. In all four 
there are apparent 
deposits in the carti-
lage and connective 
tissue. Foreign-body 
giant cell reaction, 
chronic inflammation, 
and fibrosis can be 
seen in the connective 
tissue (assessed by dr. 
D. de Jong, pathology 
department, VUmc). 

Figure 4. Dark discoloration of the left ankle (left figure) and right hip 
(right figure) during surgery.
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tiva, sclera, genitourinary system, heart valves, en-
docardium, aortic intima, and coronary arteries may 
also be affected by homogentisic acid.1,2 The gold 
standard for diagnosing alkaptonuria is by testing 
the homogentisic acid level in the urine.3 Additional 
diagnostic methods consist of serum homogentisic 
acid level measurement and radiographic examina-
tion. Standard X-rays often reveal joint space nar-
rowing, bony ankyloses, intervertebral disc calcifi-
cation, spinal disc protrusion, and reactive sclerosis 
of the joint surface. Thickening of the ligaments 
and tendons can often be seen in a MRI-scan.4

outcome

The 75-year-old woman was treated postoperative-
ly with 6 weeks immobilization in a dorsal splint 
and walking cast according to the standard proto-
col. The first 2 weeks only minimum weight bearing 
was advised. 
After surgery of the 77-year-old man, full weight 
bearing was permitted according to the standard 
protocol. Both patients received physiotherapy and 
could mobilize quickly. Radiographic examination 
after surgery of both patients showed a good po-
sition and no loosening of the prostheses. Neither 
patient experienced postoperative complications. 

Relevant literature

Alkaptonuria is a rare genetic autosomal recessive 
metabolic disorder caused by a mutation in the 
gene that ensures homogentisate 1,2-dioxygenase 
enzyme production. The enzyme deficiency causes 
inadequate breakdown of homogentisic acid into 
phenylalanine and tyrosine, resulting in homoge-
ntisic acid accumulation.5 The prevalence of alkap-
tonuria is 1:250.000-1.000.000 worldwide.2 Homo-
gentisic acid accumulation causes tissue changes 
such as a dark discoloration of the cartilage. The 
majority of homogentisic acid is excreted by the 
kidneys, and only a small amount is retained in the 
body. In the first decades of life adequate renal 
clearance usually compensates for the increased 
blood serum levels of homogentisic acid, therefore 
ochronosis is rarely seen before the age of twen-
ty.6 The first symptoms are often slowly progress-
ing low back pain and morning stiffness. Over the 
course of several years, it progresses into a de-
generative type of osteoarthritis which primarily 
affects the weight-bearing joints, such as the hips 
and knees.1,2,7 Osteoarthritis is most likely caused 
by an inflammatory response to the pigment-rich 
polymer formed by homogentisic acid in synovial 
membranes of the joints.7 Fifty-five years is usu-
ally the age at which one of the large joints is first 

in need of replacement.2 Unfortunately, there have 
only been a few studies who reported on the results 
of arthroplasty in patients with ochronosis due to 
alkaptonuria, most of which are case reports. The 
survival rate and clinical results of arthroplasty in 
patients with alkaptonuria seems to be similar to 
the survival rate and clinical results of arthroplasty 
in patients without alkaptonuria.8,11 Another study, 
which reviewed the results of total knee arthro-
plasty in ochronosis, showed similar good results, 
although a good comparison between case reports 
is difficult due to the wide variation in outcome 
measurements.12 A possible explanation for these 
good results could be that the bone is not affect-
ed by this disease.11 There is currently no therapy 
for alkaptonuria. Treatment is symptomatic and 
focused on pain relief, physiotherapy, and meas-
ures to protect the joints. A therapeutically ad-
ministered homogentisic acid oxidase enzyme to 
replace what is missing is not available. Vitamin C 
is recommended for its antioxidant function; the 
suggested underlying mechanism is that vitamin C 
reduces the conversion of homogentisic acid into 
pigment-rich polymer. This has, however, not been 
scientifically proven.2 It has also been suggested 
that limiting protein intake in young alkaptonuria 
patients results in lower homogentisic acid pro-
duction.9 Additionally, limited use of nitisonone, 
a 4-hydroxyphenylpyruvate dioxygenase enzyme 
inhibitor which reduces the production of homoge-
ntisic acid, is reported. These reports show that the 
urinary excretion of homogentisic acid is clearly re-
duced, but its effects on clinical symptoms has not 
yet sufficiently been demonstrated. Furthermore, 
the safety of long-term nitisonone use needs ad-
ditional examination.10

Recommendations

Alkaptonuria should be considered as a possible 
cause for osteoarthritis in relatively young pa-
tients or in patients with osteoarthritis of numer-
ous joints. Ochronosis is a common manifestation 
of this disorder, as seen in the black discoloration 
of joints. Diagnosis can be made through imaging, 
but it is difficult to distinguish from primary oste-
oarthritis. The best diagnostic method is measur-
ing the homogentisic acid level in the blood and 
urine. Treatment of alkaptonuria is solely focused 
on symptom relief. The survival rate and clinical 
results of joint arthroplasty in patients with alkap-
tonuria is similar to that of osteoarthritis patients 
without alkaptonuria. 
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process that resulted in the selection of core Inter-
national Classification of Functioning, Disability, and 
Health (ICF) categories, as well as the response scale 
for use in a universal patient-reported outcome meas-
ure for patients with traumatic spinal column injury.

location: University Medical Center Utrecht

Patient population: patients with a primary diag-
nosis of traumatic spinal column injury, excluding 
completely paralyzed and polytrauma patients.

Intervention and comparison: A formal decision-mak-
ing and consensus process integrating evidence from 
four preparatory studies. Three studies aimed to iden-
tify relevant ICF categories from three different per-
spectives (research, expert and patient perspectives), 
and a fourth study investigated various response 
scales. During a consensus conference, ICF categories 
were selected based on voting and discussion, by 11 
experts from 6 countries (members of the AOSpine 
Knowledge Forum Trauma and Spinal Cord Injury, as 
well as experts involved in the preparatory studies).

outcome measures: An ICF category was selected as 
a core category after consensus was reached among 
the experts. A core category was defined as being 
(1) relevant for adult traumatic spinal column in-
jury patients, (2) relevant for clinical and function-
al recovery during the acute and post-acute time 
frame, and (3) meaningful to include in the univer-
sal patient-reported outcome instrument. Consen-
sus on the response scale was reached by voting. 

Results: Combining the results of the prepara-
tory studies, the list of ICF categories presented 
at the consensus conference included 159 differ-
ent ICF categories. A total of 25 ICF categories as 
core categories were selected for patient reported 
outcome measurement (9 body functions, 14 ac-
tivities and participation, and 2 environmental 
factors). The experts agreed to use the Numeric 
Rating Scale (NRS) 0–100 as response scale in the 
future universal outcome instrument.

Conclusion: the consensus process led to selection 
of a measure for patient-reported outcome meas-
urement in adult traumatic spinal column injury 
patients, as well as the NRS response scale for use 
in the future universal disease-specific outcome 
instrument. 

Comments: congratulations to the authors on get-
ting this ambitious project published. It aims to 
create a valuable tool for future research in the 
field of traumatic spinal column injury. It is prom-
ising in the case of new, original research, as well 
as in analyzing prior research. The previously used 
patient reported outcome measures (PROMs) var-
ied amongst different articles, which makes com-
parison between different studies difficult, if not 
impossible. Furthermore, it lays the basis for the 
creation of a more comprehensive patient report-
ed outcome measure, focusing on a wide range 
of categories. It is interesting that from a patient 
perspective, the most important categories to be 
studied are different from the expert perspective. 
The latter focused on pain and neurological status, 
whether the former found functional outcomes and 
restrictions in daily living more relevant. The pres-
ently available questionnaires (Oswestry Disabil-
ity Index, SF-36, ASIA impairment scale etcetera) 
need to be combined with others, because every 
questionnaire studies a specific outcome category. 
By combining different perspectives (pain, func-
tional, neurological status etc), a more complete 
and possibly more relevant PROM can be created.
A lot more work needs to be done however, before 
a usable outcome instrument is created. It will be 
interesting to see if it has validity in the wide va-
riety of traumatic spinal injury patients, ranging 
from “simple” spinal fractures to injuries includ-
ing non-paralyzed spinal cord injury patients. The 
question is: will a more comprehensive question-
naire be specific enough for clinical use in differ-
ent patient categories?

Thomas Tilkema and 
Harmen Bauke Ettema

Nederlands onderzoek in buitenlandse tijdschriften

The selection of core International Classification of Functioning, 
Disability, and Health (ICF) categories for patient-reported 
outcome measurement in spine trauma patients-results of an 
international consensus process.

Sadiqi S, Lehr AM, Post MW, Jacobs WC, Aarabi B, Chapman JR, Dunn RN, Dvorak MF, Fehlings MG, 
Rajasekaran S, Vialle LR, Vaccaro AR, Oner FC. Spine J. 2016 Apr 4. pii: S1529-9430(16)30020-1. doi: 
10.1016/j.spinee.2016.03.050. [Epub ahead of print]
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Shoulder instability has a considerable impact on a 
patients’ daily life, including pain and discomfort. 
Moreover, the societal costs that include produc-
tivity losses and health care utilization are consid-
erable following shoulder instability when patients 
are treated nonoperative; € 6914, € 5284 and  
€ 4061 per patient following the first, second and 
third or following dislocation, respectively. 

‘Patient Reported Outcome Measures’ can be used 
to evaluate treatment strategies for shoulder in-
stability. Translated and validated for the Dutch 
population, the ‘Western Ontario Shoulder Insta-
bility index’ (WOSI) and the ‘Oxford Shoulder In-
stability Score’ (OSIS) have good and similar meas-
urement properties: both can be used to evaluate 
the shoulder function in Dutch patients with shoul-
der instability. 
Patients that rate their shoulder function to be 

‘slightly improved’ (Minimal Important Change), 
have a minimum increase in score of 12%. A 25% in-
crease in score corresponds to a shoulder function 
that is ‘much improved’ (respectively 15 and 22 
WOSI-points on a scale of 0-100 and 6 or 12 OSIS-
points on a scale of 0-48).

The optimal treatment strategy for shoulder insta-
bility is based on patient characteristics, including 
age, sport participation and the presence of bony 
defects. Based on a systematic review of the lit-
erature, patients aged 18 years or younger have a 
decreased risk of recurrent instability after surgi-
cal treatment (17.5%), compared to after nonop-
erative treatment (71.3%).
The two most frequently used surgical treatment 
modalities include an arthroscopic soft tissue re-
pair and an open bony reconstruction. After an 
arthroscopic soft tissue repair, approximately 35% 
of the patients experienced recurrent instability 
(either a subluxation or full dislocation) within 10 
years postoperative.  Despite this high percentage 
the overall shoulder function, measured with the 
WOSI, was good.
A systematic review of the literature shows that 
‘collision athletes’ (soccer players for example) 
have a statistically significant (p 0.001) increased 
risk of 10.1% to encounter recurrent instability fol-
lowing a soft tissue reconstruction, compared to 
other athletes. There is no statistically significant 
difference after a bony reconstruction.
Finally, there are considerable differences between 
rehabilitation protocols following an arthroscopic 
soft tissue repair. Only two studies have compared 
different rehabilitation protocols. Based on these 
studies no preference for either a ‘standard’ or 
‘accelerated’ rehabilitation protocol can be for-
mulated. And although the ‘American Society of 
Shoulder and Elbow Therapists’ have formulated a 
guideline in 2010, the rehabilitation protocols in 
the current literature still vary considerably re-
garding both immobilization, physical exercises as 
well as resuming sport participation.  

The full thesis is available at: 
https://reader.ogc.nl/35d38306-ef15-4c83-bd46-
bac9f0833608.epub/
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Treatment of 
thumb carpometacarpal 
osteoarthritis; quo vadis?

The unique prehensile ability of the human 
hand is largely due to the biomechanical 
function of its complex �rst carpometacarpal 
joint. This makes the thumb the most important 
digit of the hand. The unique demands placed 
on the thumb regarding mobility, stability 
and transmission of force make it prone to 
degenerative changes. Thumb carpometacarpal 
joint osteoarthritis is a common and debilitating 
problem for the patient and a challenge to 
manage for primary care providers, hand 
therapists and hand surgeons. In this thesis 
treatment principles and options are discussed 
and evaluated to provide insight in the current 
knowledge of this rapidly evolving �eld.
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The unique prehensile ability of the human hand 
is largely due to the biomechanical function of 
its complex first carpometacarpal (CMC1) joint. 
This makes the thumb the most important digit 
of the hand. The unique demands placed on the 
thumb regarding mobility, stability and trans-
mission of force make it prone to degenerative 
changes. Thumb CMC joint osteoarthritis (OA) is a 
common and debilitating problem for the patient 
and a challenge to manage for primary care pro-
viders, hand therapists and hand surgeons. Sev-
eral decades of research on the subject have not 
yet yielded clear answers on the best treatment 
method for the individual patient.
In chapter 2 we found a moderate interobserver 
agreement of the Eaton-Littler radiological clas-
sification system, which questions the efficiency 
of the classification system. Beside we studied 
the interobserver agreement of the most appro-
priate treatment modality, which showed a fair 
agreement. These varieties in classification and 
in choice of treatment indicate the need for ev-
idence-based research to define optimal classifi-
cation and treatment of CMC1 OA.

In chapter 3 a systematic review of randomized 
controlled trials (RCTs) was performed regarding 
the conservative treatment of CMC1 OA. There 
are only a few high-quality studies, which suggest 
some effect of orthoses and intra-articular hyalur-
onate or steroid injections.
If conservative measurements are insufficient, an 
operative intervention can be performed. CMC1 
OA is often treated by (partial) trapeziectomy and 
tendon interposition or suspension arthroplasty 
procedures. In chapter 4 we described an alter-
native suspension technique, using 2 osseous tun-
nels, to provide more stability. In chapter 5 the 
results of fascia lata allograft interposition after 
partial trapeziectomy were evaluated and in chap-
ter 6 an Ivory total joint prosthesis was implanted. 
Both operation techniques can achieve reasonable 
results and may be considered reliable operative 
treatment options. In chapter 7 we found an inci-
dence of 11% of foreign body giant cell reactions 
associated with placement of a polyethylene mesh 
implant in patients treated with trapiezectomy. 
We recommend not using this material for inter-
position in the treatment of CMC1 OA. In chapter 8 
we evaluated the feasibility of CMC1 joint distrac-
tion. The majority of the results were favorable 
during short term follow up. 
Choosing the optimal treatment for each individ-
ual patient with CMC1 OA is difficult and remains 
a challenge due to the variety of treatment op-
tions given my modern day medicine. Although 
trapeziectomy is considered the gold standard 
treatment, many subgroups of patients might be 
more eligible for other non-surgical or surgical 
interventions. Better tools to adequately select 
the right patient for each operative technique 
are essential and needed: treatment must be 
patient-tailored. Ultimately, our goal is to de-
velop a clear, well-defined and evidence-based 
treatment strategy for each individual patient 
who presents with CMC1 OA. This requires a large 
amount of prospective research and data collec-
tion in an organized and standardized fashion. 
Only by sharing experience, knowledge and re-
search efforts, we can attempt to obtain good 
guidelines to provide our patients with the best 
available care.

The full thesis is available at: 
http://www.orthopeden.org/uploads/Js/jN/Js-
jNKoiGFMUhgg7IyD5Rwg/proefschrift-AJ-Spaans-
16-MB.pdf

Treatment of thumb carpometacarpal osteoarthritis; quo vadis? 
Anne J. Spaans, UMC Utrecht, 7 July 2016
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OSTEOARTHRITIS: PATHOGENESIS AND 
THERAPEUTIC INTERVENTIONS  
FOR A WHOLE JOINT DISEASE

Michiel Siebelt

Osteoarthritis (OA) is a degenerative disease of 
articular joints which encompasses loss of quality 
in different tissues like cartilage, bone, synovium, 
menisci, ligaments etc. This thesis studied OA pro-
gression in several rat models and describes the 
effects of different therapeutic strategies which 
influenced OA progression. Since OA is a disease of 
multiple joint tissues, different imaging modalities 
have been used to measure and quantify OA chang-
es in time. Subchondral changes were measured 
using µCT. Loss of sulfated-glycosaminoglycans 
from articular cartilage was imaged using µCT-
arthrography. And macrophage activation within 
the synovium could be detected using folate tar-
geted µSPECT/CT.
Different rat models for OA were studied in order 
to identify different patterns of disease progres-
sion. This was done in rat models using (1) mono-
iodoacetate, (2) groove, (3) running and (4) papain 
models. Next, we combined the papain and run-
ning model in order to further investigate the re-
lation between biological tissue degeneration and 
biomechanical stress joints endure. These findings 
were supported with in vitro and in vivo studies 

which focused on chondrocyte dedifferentiation 
(WNT signaling pathways) and apoptosis (heat 
shock proteins). Furthermore, therapeutic ef-
fects of stem cells, alendronate, triamcinolon and 
FK506 were studied in these models for OA. These 
studies underlined the hypothesis of OA as a whole 
joint disease, and showed that different tissues in 
the joint continuously tries to adapt to different 
biomechanical stresses. Sudden loss in quality in 
a joint tissue, as well as a severely increased bio-
mechanical demand, can exceed the joint’s physi-
ological adaption mechanism and eventually leads 
to OA progression. Different therapeutic strategies 
targeted at different cell types and tissues in the 
joint could partially reduce OA progression, and 
combination of these strategies might prove ben-
eficial for clinical care of OA patients. 
Imaging modalities used in this thesis are of the 
utmost importance for future OA research, in pre-
clinical as well as for clinical research. New tech-
niques like folate targeted SPECT/CT provide more 
detailed information of involvement of molecular 
processes and cell types in a complex multicellular 
and multi-tissue disease like OA. µCT-arthrography, 
similar to delayed gadolineum enhanced MRI for 
cartilage (dGEMRIC), enables us to closely monitor 
sGAG loss from articular cartilage. This technique 
was translated from preclinical use towards clini-
cal care. Nowadays, many patients are all diag-
nosed with OA. However, new techniques like CT 
arthrography and SPECT/CT will help to unravel 
difficult pathological processes, and lead to more 
specific diagnosis of different subtypes of OA. In-
novations like these will lead to more homogenic 
patient population, necessary to develop specific 
disease modifying agents for OA. 

The full thesis is available at: http://www.ortho-
peden.org/uploads/i8/X_/i8X_obJMHiUr3sodJ7y-
IMw/Proefschrift-Michiel-Siebelt-definitieve-ver-
sie.pdf

Osteoarthritis: pathogenesis and therapeutic interventions for a whole joint 
disease. Michiel Siebelt, Erasmus MC, 3 June 2015

152 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 23, Nr 4, december 2016



Vol
 23

dec
  ’16

Van de Vereniging

De bijzondere kant van het werk van Wart van Zoest
In elke editie van NTvo vertelt een NoV-lid over de bij-
zondere kant van zijn of haar werk. Wart van Zoest bijt 
het spits af. hij is orthopedisch chirurg in het Sint Anna 
Ziekenhuis en medisch manager bij PSV. Tijdens de olym-
pische Spelen was hij teamarts van het Nederlands he-
ren hockeyteam en lid van het Nederlands medisch team.  
jeroen Nieuwenhuis attendeerde ons via Twitter op deze 
speciale werkzaamheden in Rio de janeiro. 

Nederland kent een masterclass van twintig artsen 
die een rol hebben bij de begeleiding van topspor-
ters. Vanuit die masterclass wordt het NL medisch 
team voor de Olympische Spelen samengesteld. 
Algemeen chirurg Cees-Rein van den Hoogenband 
stuurde het team aan en Van Zoest was de enige 
orthopedisch chirurg. Verder zaten er twee huis-
artsen en zes sportartsen in het team. Zij moesten 
er samen voor zorgen dat de Nederlandse atleten 
topfit waren en hen - waar nodig - adviseren. 

Consultfunctie
Van Zoest verbleef een maand in Rio en alle da-
gen waren gevuld met topsport. ‘Ik begon iedere 
dag met een bespreking met het medisch team van 
de hockeymannen. We namen de situatie van de 
spelers door; eventuele blessures, hoe ze geslapen 
en gegeten hadden, enzovoorts. Daarna volgden 
trainingen, hockeywedstrijden, onderzoeken, ge-
sprekken en behandelingen. Aan het eind van de 
dag had ik een bespreking met het Nederlands me-
disch team. Daar werden casussen voorgelegd van 
de andere Nederlandse atleten. Als het nodig was, 
gaven we advies en werkten we samen met het be-
geleidingsteam van de betreffende sporter.’ 
In de hockeyploeg gebeurden in Rio op fysiek ge-
bied geen gekke dingen. Eigenlijk was de periode 
voorafgaand aan de Spelen moeilijker, vertelt Van 
Zoest. ‘De laatste zes weken voor de Spelen vol-
gen de sporters een strak programma om superfit 
te zijn. Als er dan blessures zijn, moet je keuzes 
maken. Er was bijvoorbeeld iemand met een kuit-
blessure. Dan is het spannend of hij ’t gaat redden 
en bovendien belangrijk dat de coach en de speler 
rustig blijven. Uiteindelijk ben ik op zo’n moment 
verantwoordelijk voor de medische beslissing om 

hem wel of niet naar Rio te laten gaan. Eenmaal 
daar maak je weer andere keuzes. Je gaat soms 
net iets verder dan normaal, maar wel in overleg 
met speler en coach.’
Uit de media kennen we casussen van andere Ne-
derlandse deelnemers. Dumoulin werd bijvoor-
beeld behandeld door de orthopedie van Rijnstate. 
Zijn eigen begeleidingsteam nam het over tijdens 
de Spelen en als het nodig was, pakte het Neder-
lands medisch team ook zaken op. ‘Je kunt ons zien 
als consulent’, legt Van Zoest uit. Andere bekende 
verhalen zijn een volleybalster die door haar enkel 
ging en het ongeluk van Van Vleuten. ‘Uiteraard wa-
ren wij toen ook betrokken. We hadden een tijde-
lijke licentie om in het buitenland te werken, maar 
een operatie uitvoeren in het buitenland mag niet. 
Het is wel mogelijk om erbij aanwezig te zijn. Als 
het even kan, kiezen we er echter voor om iemand 
voor een operatie naar Nederland te verplaatsen.’

Fotograaf: Koen Suyk
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Bidons vullen en ballen rapen
Het werk van Van Zoest in de topsport overschrijdt 
de grenzen van de orthopedie. Hij werkt heel in-
tensief samen in een team. ‘We bekijken eigenlijk 
alles vanuit verschillende disciplines en daarmee 
kun je meer kwaliteit leveren. Maar het is ook heel 
veel bidons vullen en ballen rapen hoor’, nuan-
ceert hij. ‘En je moet ook creatief zijn als je in 
een Olympisch dorp belandt dat nog niet af is.’ De 
ervaring die Van Zoest heeft opgedaan, neemt hij 
mee in zijn praktijk. ‘Ook daar ben ik veel meer 
gaan samenwerken met andere behandelaars.’ Van 
Zoest zou dit werk niet kunnen doen als hij zijn 
collega’s in het Sint Anna niet had. ‘Mijn werk in de 
topsport vraagt ook veel van hen. Zij moeten mijn 

Een aantal jaar geleden is de NOV-Werkgroep physi-
cian assistant (PA) en verpleegkundig specialist (VS) 
opgericht. Het doel van deze werkgroep is het op-
timaliseren van de kwaliteit van de orthopedische 
zorg door de samenwerking tussen orthopedisch 
chirurg, VS en PA te verbeteren. Alle NOV-leden 
kunnen lid worden van de werkgroep; een PA of VS 
vanuit het buitengewoon lidmaatschap van de NOV. 

Enquête 
De werkgroep PA-VS verzorgde een parallelsessie 
tijdens de Najaarsvergadering. Centraal daarin 
stond de uitslag van de enquête over de werkzaam-
heden van de PA en VS orthopedie in Nederland. 
Er werden verschillende uitkomsten gepresen-
teerd. Zo bleek dat er weinig verschil is tussen de 
werkzaamheden van de PA en VS, maar dat de invul-
ling per ziekenhuis of vakgroep wisselt. De PA en VS 
hebben patiëntgebonden taken op de afdeling en 
voeren veel poli-activiteiten zelfstandig uit. Op de 
OK zijn zij veelal ondersteunend. Slechts enkelen 
doen zelfstandig verrichtingen, zoals marcaïnisa-
ties van de heup of barbotages. De PA en VS blijken 
een grote rol te spelen op het gebied van kwaliteit, 
voorlichting en wetenschappelijk onderzoek. Over 
de samenwerking met de orthopedisch chirurgen 
werd gesteld dat deze zeer goed is, maar bij de 
AIOS en ANIOS is de functie nog minder bekend. De 
uitkomsten van de enquête zijn een bevestiging 

Werkgroep PA en VS

CORE; oproep deelname onderzoeksprojecten

patiënten en diensten overnemen als ik weer eens 
in het buitenland zit. Gelukkig heb ik hele fijne col-
lega’s die dat graag doen. Zij zien ook wel de voor-
delen; mijn bijdrage aan de topsport trekt weer 
andere patiënten aan.’ Ook de sporters profiteren 
van zijn dubbelrol. ‘In Papendal werd de voeding 
bijvoorbeeld heel goed afgestemd op topsporters, 
maar bij PSV ging dat minder goed. Ik heb Papendal 
in contact gebracht met PSV, zodat zij van elkaar 
konden leren. Andersom heeft het hockeyteam ge-
leerd van de neurocognitieve training die PSV ge-
bruikte. Mooie kruisbestuivingen!’ 

kent u een NoV-lid dat past in deze rubriek? laat 
het ons weten via communicatie@orthopeden.org! 

van het eerder uitgevoerde landelijk onderzoek 
Taakherschikking 2.0. 

Conclusies en aanbevelingen
De meerwaarde van de functies van de PA en VS is 
toe te schrijven aan continuïteit, patiëntgericht-
heid, kwaliteit en doelmatigheid. In het rijtje van 
aanbevelingen stond onder andere dat de functies 
landelijk nog meer bekendheid moeten krijgen; zo-
wel bij een aantal vakgroepen als bij de patiënten. 
Daarnaast stelde de werkgroep dat de functies een 
plek zouden moeten krijgen binnen de kwaliteitsvisi-
taties en dat de PA en VS van waarde kunnen zijn bij 
de ontwikkeling van richtlijnen en andere landelijke 
kwaliteitsprojecten. Tot slot is het zelfstandig openen 
van DBC’s nog niet volledig geïmplementeerd; dat 
verdient nog aandacht. De werkgroep biedt het offi-
ciële onderzoeksrapport binnenkort aan aan het NOV-
bestuur en bespreekt dan ook het plan van aanpak. 

Meer informatie
Wilt u dat de Werkgroep PA-VS u informeert over het 
onderzoek, over de (voordelen van de) functie van PA 
of VS, of over het lidmaatschap van de werkgroep? 
Neem dan gerust contact op via het secretariaat 
(k.kremers@cwz.nl), of kijk op de website van de NOV 
(vereniging/werkgroepen/vs_pa). De werkgroep deelt 
graag kennis en ervaring met u en nodigt u bovendien 
van harte uit om lid te worden van de werkgroep!  

Er lopen momenteel een aantal interessante landelijke 
onderzoeksprojecten orthopedie. De volgende projec-
ten kunnen uw deelname als centrum goed gebruiken:
- LEAK-studie; onderzoek naar de beste behandeling 

van wondlekkage bij een heup- of knieprothese.
- DART-studie; onderzoek naar de kosteneffecti-

viteit van operatief behandelen versus gips bij  
distale radiusfracturen bij ouderen.
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LROI
Aanleveren indicatoren en implantaatgegevens 2016

Van Rens Fonds 2017 en 2018

Jaarcongres 2017

- ARGON-DOA; onderzoek naar het verschil tussen 
een 10 weken durende preoperatieve Duloxeti-
ne-behandeling - voorafgaand aan een TKP en 
een THP operatie - en gebruikelijke zorg (geen 
pre-operatieve Duloxetine). 

- ARGON-BvO; onderzoek naar het verschil in 
uitkomst tussen een operatieve behandeling 
(valgiserende tibiakop-osteotomie) en een con-

Begin 2017 moeten de indicatoren heup en knie 
van 2016 worden aangeleverd. Op de website van 
de LROI vindt u om welke indicatoren het gaat. En-
kele indicatoren worden automatisch gevuld met 
data uit de LROI. We laten u via het LROI-portaal 
weten wanneer u de indicatoren precies moet aan-
leveren. U vindt daar bovendien een rapport met 

Het Van Rens Fonds stelt subsidie beschikbaar voor 
het uitvoeren van orthopedisch wetenschappelijk 
onderzoek. Doel van het fonds is het bevorderen 
van de kwaliteit van het orthopedisch handelen en 
borgen van de patiëntveiligheid. In het najaar heeft 
het bestuur van het Van Rens Fonds een beslissing 
genomen over de projectvoorstellen die gefinan-
cierd worden uit het onderzoeksbudget 2017. Hier 
ging een uitgebreid onafhankelijk beoordelingstra-
ject - met externe (inter)nationale referenten - aan 
vooraf. De volgende projectvoorstellen zijn geselec-
teerd voor subsidie van het Van Rens Fonds. 
- Influence of patient characteristics (case mix) on 

outcome of THA and TKA. A Dutch national joint 

Op 1, 2 en 3 februari kunt u - in het 1931 Congres-
centrum te ’s-Hertogenbosch - genieten van een 
mooi en gevarieerd Jaarcongres. Het thema van 
de driedaagse is (Kwaliteits)registers. U heeft in-
middels via de mail de officiële uitnodiging en het 
complete programma ontvangen.
De eerste dag (1 februari) wijden we helemaal 
aan de LROI. Op verschillende manieren geven (in-
ter)nationale sprekers u inzage in de (intrinsieke) 
waarde van de registratie van orthopedische im-
plantaten. Lezingen en interactieve workshops 
wisselen elkaar af en ’s avonds is het jaarlijkse Se-
niorendiner. 
Op 2 februari heeft de Commissie Wetenschap & 
Innovatie een mooi wetenschappelijke programma 

de indicatorgegevens van uw ziekenhuis. 
Het is de bedoeling dat u de gegevens van de heup- 
en knieprothese-ingrepen (uitgevoerd in 2016) 
zo snel mogelijk na 1 januari 2017 invoert en de 
PROMs heup- en knie voor 1 februari 2017. Alvast 
veel dank voor uw medewerking!

registry study. Projectleider W.P. Zijlstra, loop-
tijd 12 maanden. 

- Identifying risk factors for non-response to total 
joint arthroplasty. Projectleider S. Vehmeijer, 
looptijd 7 maanden. 

- Improving orthopaedic care for young patients 
requiring total hip arthroplasty in the Nether-
lands. Projectleider B.W. Schreurs, looptijd 48 
maanden.

In de ALV van 2 februari 2017 wordt het thema voor 
de subsidieronde van 2018 bekend gemaakt. De 
deadline voor het indienen van projectvoorstellen 
is 1 mei 2017. 

samengesteld in samenwerking met EFORT. Er zijn 
(inter)nationale gastsprekers en vrije voordrach-
ten. Die dag vinden bovendien de uitreiking van 
de Rik Huiskesprijs, Algemene Ledenvergadering, 
jaarrede en de NOV-dag voor secretaresses en po-
likliniek-assistenten plaats. We sluiten de dag af 
met een feestelijk avondprogramma. 
Ook op 3 februari is er een interessant wetenschap-
pelijk programma met (inter)nationale gastspre-
kers en vrije voordrachten. Dan vinden bovendien 
de Murk Jansen lezing (door Peter van Roermund) 
en de uitreiking van de Van Rens Prijs plaats. We 
sluiten het congres af met een galadiner. Informa-
tie over de programmering en de inschrijving staat 
op de NOV-website (orthopeden.org/congressen). 

servatieve therapie (valgiserende kniebrace) bij 
patiënten met mediale gonartrose.

Help mee om deze studies tot een succes te maken en 
de orthopedie op de kaart te zetten! U vindt alle infor-
matie over de projecten en de aanmelding op de web-
site van de NOV (wetenschap/core-consortium). Heeft 
u vragen? Stel deze gerust via CORE@orthopeden.org.  
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NOV-leden in de schijnwerpers

lectieprocedure moet beter en aandacht voor de 
balans tussen werk en privéleven is belangrijk, 
stelde Eygendaal.

Denise Eygendaal hield Guildal memorial lecture 
en oratie
Prof. dr. Denise Eygendaal hield op 28 oktober 2016 
de Guildal memorial lecture tijdens het congres 
van de Deense orthopedische vereniging (DOS). 
Eygendaal kreeg de uitnodiging vanwege haar we-
tenschappelijk werk op het gebied van de elleboog. 
Zij wordt hiermee toegevoegd aan een lijst van be-
kende internationale collega’s.
Een aantal dagen later hield zij haar oratie ter 
gelegenheid van de benoeming tot bijzonder 
hoogleraar orthopedie. De titel van haar oratie 
was ‘De elleboog: exclusief, effectief en essen-
tieel’. Eygendaal benoemde het belang van dif-
ferentiatie binnen de orthopedie, ook van de 
elleboogchirurgie. Daarnaast stipte zij aan dat er 
meer aandacht moet komen voor de gezondheid 
van de orthopedisch chirurg en de AIOS-orthope-
die. Zij houden mensen in beweging, maar dat 
betekent dat zij zelf ook fit moeten zijn. De se-

Sjoerd Bulstra, Lid van Verdienste
Prof. dr. Sjoerd Bulstra is door de Alge-
mene Ledenvergadering van de NOV be-
noemd tot Lid van Verdienste. Bulstra is 
NOV-lid sinds 1984 en heeft in de jaren 
daarna veel functies vervuld binnen de 
vereniging. Dit deed hij o.a. in de Commis-
sie voor het Wetenschappelijk Werk, Com-
missie Nieuwe Ontwikkelingen, Commissie 
Kwaliteit en het Concilium Orthopaedi-
cum. Momenteel is hij voorzitter van de 
Taskforce Jonge Klare en opsteller van het 
nieuwe opleidingsplan. Zijn betrokken-
heid, inzet en deskundigheid worden zeer 
gewaardeerd. Het voorstel van het NOV-
bestuur om hem voor te dragen als Lid 
van Verdienste werd dan ook met grote 
instemming door de leden geaccepteerd. 

Voor uw agenda

1, 2 en 3 februari  Jaarcongres 
14 maart  Federatiecongres 
 Medisch Specialist 2025
12 mei 2017  Voorjaarsvergadering 
 (middagprogramma over de   
 LROI; voor NOV-leden en 
 stakeholders)

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

Fotograaf: Olaf Smit

Fotograaf: Ferdi Monteiro

156 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 23, Nr 4, december 2016



 Bonepreservation –
addressed with proven philosophies: twinSys® and RM Pressfit vitamys®

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

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

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

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

• Elasticity – no acetabular stress shielding reported 5

twinSys
• 7A* ODEP rating – twinSys uncemented
• 98.4 % stem survival rate at 5 years in 218 hips 6 – twinSys uncemented
• 5A* ODEP rating – twinSys cemented
• 94.9 % survival rate at 2 years in 100 hips with no case of aseptic loosening 7 – 
 twinSys cemented
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Taperloc Femoral System

•  99% Survivorship at 22 - 26 year follow-up in 138 patients 
with revision for aseptic loosening as endpoint3

•  98% Survivorship at 8 - 13 year follow-up in 91 patients, 
50 years old or younger4

Allofit Acetabular System

•  97.5% Survivorship at 9 - 12 years follow-up in 81 patients 
with revision of the component as the endpoint5

•  98% Survivorship at 3 - 7 years follow-up of 154 patients 
with revision of the component as the endpoint6

Taperloc® Complete Hip System & Allofit® Alloclassic® Acetabular Cup  
share a 10A* ODEP rating1 and 1A NOV rating2

References

1. Latest ODEP ratings can be found at www.odep.org.uk
2. Latest NOV ratings can be found at www.orthopeden.org
3. McLaughlin, J.R. et Al. Survivorship at 22 to 26 Years Reported with Uncemented Tapered Total Hip Stem. Orthopedics Today. 30(1): 1, 2010.
4. McLaughlin, J.R. et Al. Total Hip Arthroplasty in Young Patients: 8-13 Year Results Using an Uncemented Stem. Clinical Orthopaedics and Related Research. (373):153–63, 2000.
5. Zenz, P. et Al. 10 Years of Results After Implantation of the Cementless Pressfit Cup “Allofit”. The Journal of Bone and Joint Surgery. 91-B:1443-7, 2009.
6. Schroeder, K. et Al. Five-year Survival Rate of the Allofit Titanium Press-fit Cup. Der Orthopäde. 39:87-91, 2010.

All content herein is protected by copyright, trademarks, and other intellectual property rights owned by or licensed to Zimmer Biomet or its a�liates unless otherwise indicated, and 
must not be redistributed, duplicated or disclosed, in whole or in part, without the express written consent of Zimmer Biomet. This material is intended for health care professionals. 
Distribution to any other recipient is prohibited. For complete product information, including indications, contraindications, warnings, precautions, and potential adverse e�ects, 
see the package insert and www.zimmerbiomet.com. 

©2016 Zimmer Biomet 

Two Clinical Successes Now United

Taperloc Femoral System

•  99% Survivorship at 22 - 26 year follow-up in 138 patients 
with revision for aseptic loosening as endpoint3

•  98% Survivorship at 8 - 13 year follow-up in 91 patients, 
50 years old or younger4

Allofit Acetabular System

•  97.5% Survivorship at 9 - 12 years follow-up in 81 patients 
with revision of the component as the endpoint5

•  98% Survivorship at 3 - 7 years follow-up of 154 patients 
with revision of the component as the endpoint6

Taperloc® Complete Hip System & Allofit® Alloclassic® Acetabular Cup  
share a 10A* ODEP rating1 and 1A NOV rating2

References

1. Latest ODEP ratings can be found at www.odep.org.uk
2. Latest NOV ratings can be found at www.orthopeden.org
3. McLaughlin, J.R. et Al. Survivorship at 22 to 26 Years Reported with Uncemented Tapered Total Hip Stem. Orthopedics Today. 30(1): 1, 2010.
4. McLaughlin, J.R. et Al. Total Hip Arthroplasty in Young Patients: 8-13 Year Results Using an Uncemented Stem. Clinical Orthopaedics and Related Research. (373):153–63, 2000.
5. Zenz, P. et Al. 10 Years of Results After Implantation of the Cementless Pressfit Cup “Allofit”. The Journal of Bone and Joint Surgery. 91-B:1443-7, 2009.
6. Schroeder, K. et Al. Five-year Survival Rate of the Allofit Titanium Press-fit Cup. Der Orthopäde. 39:87-91, 2010.

All content herein is protected by copyright, trademarks, and other intellectual property rights owned by or licensed to Zimmer Biomet or its a�liates unless otherwise indicated, and 
must not be redistributed, duplicated or disclosed, in whole or in part, without the express written consent of Zimmer Biomet. This material is intended for health care professionals. 
Distribution to any other recipient is prohibited. For complete product information, including indications, contraindications, warnings, precautions, and potential adverse e�ects, 
see the package insert and www.zimmerbiomet.com. 

©2016 Zimmer Biomet 

Two Clinical Successes Now United


