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Clinical success combined –
RM Pressfi t and twinSys uncemented
• 0.63 revisions / 100 OCY 1 – RM Pressfi t cups / twinSys uncemented stem 
 (vs. average of 0.73 for all THA) 2

• Lowest revisions rate / 100 OCY compared to other cementless 
combinations within the Corail philosophy 2

RM Pressfi t cup
• 10A* ODEP rating
• 100 % cup survival rate at 5 years follow-up 

in 189 patients for aseptic loosening 3

twinSys uncemented stem
• 10A* ODEP rating
• 98.4 % stem survival rate at 5 years in 218 hips 4
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oorwoord
Het voorwoord van het NTvO Kerstnummer moet toch altijd iets 
extra’s hebben. Iets meer dan de andere nummers, hoewel ik daar 
ook zo af en toe leuke feedback over krijg. Deze keer echter mis ik 
inspiratie, maar een collega hielp mij op het juiste spoor. “Waarom 
maak je er geen Kerstverhaal van? Hoezo, een Kerstverhaal? Nou, 
met al die beddentekorten, geen plek in de herberg, en zo. 
Dus een soort van Kerstverhaal anno nu.” En zo geschiedde:

‘In de zesde maand’ bereikten mij berichten uit den lande dat er forse 
percentages orthopedische operaties niet door konden gaan vanwege 
beddentekorten. Ook moesten vele aanstaande moeders, gelijk 
de moeder uit het klassieke Kerstverhaal, uitwijken naar andere 
herbergen vanwege plaatsgebrek. Bedden zijn er genoeg maar er is 
te weinig personeel om kwalitatief goede zorg rondom die bedden 
te garanderen. Op diverse volksmedia als Linked-In verschenen 
oproepen en vacatures om OK- en PACU-personeel te werven. Deze 
medewerkers verdwijnen namelijk uit de herberg om als ZZP-er te 
werken onder voor hen betere condities dan die van de ziekenhuis-
herbergier. Dat die herbergier vervolgens een tekort aan personeel 
ervaart, is een logisch gevolg. Minder logisch is de stap deze zelfde 
professionals vervolgens in te huren tegen een hogere prijs.

Er is dus geen plek in de herberg voor de orthopedische patiënt. De 
orthopedische zorg wordt dus buiten de herberg gedwongen, naar de 
warme en knusse stal (waarbij ik de huidige ZBC’s dus geenszins met 
de negatieve connotatie van een stal wil associëren, integendeel). 
Dergelijke focusklinieken lijken, hoe je het ook wendt of keert, 
de toekomst voor de electieve orthopedische zorg van gezonde 
patiënten. De gezonde patiënt heeft niet de hele herberg nodig. 
Problematisch is echter dat door de recente aanscherping van de 
ASA classificatie steeds minder patiënten voldoen aan de betiteling 
ASA 1 of 2. De gemiddelde orthopedische patiënt krijgt een upgrade 
van zijn ASA klasse en zo ontstaan er steeds meer ASA 3 patiënten, 
die dus wel de hele herberg nodig hebben. Zo lijkt er binnenkort 
dus ook geen plek meer voor de orthopedische patiënt in de ZBC’s. 
Noch herberg, noch stal, maar waar dan wel? Ligt de waarheid en de 
toekomst van de orthopedie (zoals zo vaak) in het midden? 

Nu zit ik alleen nog met die wijzen uit het Oosten en hun wierook, 
mirre en goud. Zouden dergelijke geschenken niet helpen bij 
het behouden van al het OK- en PACU-personeel voor de en het 
bestrijden van het ‘beddentekort’? Of moet de wens/eis/roep naar 
bewaakte bedden in de huidige realiteit gezien worden als een 
overvraging van het gezondheidszorgbudget?

Ik wens u namens de redactie van het NTvO fijne Kerstdagen 
en een gelukkig 2019.

Dr. Taco Gosens, hoofdredacteur

Voor sommige artikelen is additioneel
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De Nederlandse Orthopaedische Vereniging werd op  
1 mei 1898 in Amsterdam opgericht.

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

van de conservatieve en operatieve ortho pedie onder 
artsen.

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

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

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

Local infiltration analgesia is widely performed in 
patients undergoing total knee arthroplasty). Infil-
trating the posterior knee capsule with a LIA mix-
ture of local anaesthetics and adrenalin is part of 
the procedure.1-3 Because the neurovascular bundle 
runs close to the posterior capsule, adverse events 
with intravascular injection of LIA mixture can be 
expected. The purpose of this report is to present a 
case with serious neurological and cardiac compli-
cations after LIA for TKA. Such complications have 
not been reported before.

Patient

A 65-year old woman is presented on whom a right-sid-
ed TKA for primary osteoarthritis was performed. Her 
medical history reported bariatric surgery, type 2 dia-
betes, hypertension and depressions. The BMI was 33. 
Liver and renal functions were not impaired. Hypersen-
sitivity to ropivacaine or adrenalin was not reported. 
No oral anticoagulation was used prior to surgery.

Intervention

The TKA was implanted under spinal anaesthesia 
(prilocaine 2%, 60 mg, administered at level L3-4), se-
dation with midazolam (2mg total dose) and clonidine 
(80mcg total dose). A thigh tourniquet was inflated 
after elevation (pressure 300 mmHg). Total operating 
time was 74 minutes with 76 minutes tourniquet time. 

During surgery a total volume of 100 mL of a LIA mix-
ture consisting of ropivacaine (2 mg/mL) and adrenalin 
(0,01 mg/mL) was infiltrated. Infiltration was carried 
out using 50-mL syringes and a 10 cm long 19G spi-
nal needle. The LIA mixture was produced in batches 
in the clinical pharmacy. The prepared mixture was 
ready to administer and filled in 50 mL vials. Analyti-
cal data of the solution of the used batch showed no 
deviations. After preparation of the bony surfaces of 
the femur, but before implantation of the component, 
the posterior capsule was infiltrated with a total of 50 
ml of LIA mixture. From medial to lateral, five depots 
of 10 ml LIA mixture were placed through the joint 
from the front into the tissues around the posterior 
capsule. The middlemost injection was placed in the 
midline but directed to the posterior side of the distal 
femur, to avoid the neurovascular bundle. Aspiration 
was performed to avoid intravascular injection. After 
the placement of the components 50 ml of LIA mixture 
was placed around the collateral ligaments, in the 
retinaculum, the quadriceps and patellar tendon. A 
total volume of 100 mL of the LIA mixture corresponds 
with 200 mg ropivacaine and 1 mg adrenalin. Five min-
utes after tourniquet removal the patient complained 
about a heavy headache. At the same time, her blood 
pressure rose to 230/120 mmHg and an irregular heart 
rhythm was seen on the ECG. A significant depression 
of the ST-segment in multiple leads was seen, with 
premature ventricular contractions in bigeminy. She 
developed two epileptic seizures, with multiple con-
vulsions. The patient was transferred to the intensive 
care unit, where hypertension and ECG-abnormalities 
normalized. No more neurological insults took place. 
Cardiac troponins were significantly elevated to a 
maximum of 2,0 μg/L (reference range: <0,01 μg/L). 

Comparison

LIA is widely performed in patients undergoing TKA to 
reduce postoperative pain. Postoperative pain impairs 

A 65 year-old woman was operated on for a total knee arthroplasty (TKA), during surgery local infiltration analgesia (lIA) 
was performed. Directly after releasing the thigh tourniquet she developed serious neurological and cardiac complica-
tions associated with intravascular availability of ropivacaïne and adrenalin. When performing lIA, one should be alert 
to the risk of intravascular injection of the lIA mixture. Careful injecting into the posterior capsule, using “the moving 
needle technique”, avoiding a thigh tourniquet and removing adrenalin out of the lIA mixture, might be ways to pre-
vent cardiovascular and neurological complications associated with the lIA technique. 
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early postoperative mobilization and may cause a pro-
longed stay in hospital. LIA with local anaesthetics is 
effective in reducing postoperative pain and opioid 
consumption.2-5 Ropivacaine is a long-acting local 
anesthetic with pharmacodynamic properties similar 
to bupivacaine. Ropivacaine was developed as a less 
toxic alternative to bupivacaine.6,7 Cardiovascular 
and neurotoxic adverse effects may still occur when 
using ropivacaine, especially when injected as a bo-
lus.8 Ropivacaine can cause hypotension, convulsions 
and seizures and arrhythmia possibly progressing into 
asystole.8,9 However, the real occurrence of adverse 
effects in an individual patient may not only depend 
on the administered dose and route of administration, 
but also on the individual sensitivity and differences 
in rates of absorption and metabolism. (Brydone = ref 
18, en IB-tekst opivacine.19 Although ropivacaine itself 
has some vasoconstrictor properties, adrenalin is often 
added to the LIA mixture to achieve vasoconstriction 
and prolong the effect of the ropivacaine.6,7,10 Adren-
aline may cause local tissue necrosis and increas the 
risk of local infection.11 On a systemic level, adrenalin 
can cause agitation, hypertension, tachycardia and 
dysrhythmias. Schotanus et al.13 concluded in 2015 
that the addition of adrenalin to LIA did not improve 
analgesia, compared to LIA with ropivacaine alone. 
Cardiac complications possibly would not (as seri-
ously) have occurred if the LIA mixture had consisted 
of ropivacaine alone. On the other hand, adrenalin 
might have had a protective effect for the occurrence 
of hypotension and bradycardia as adverse effects of 
ropivacaine.12 In a recent study, Lameijer et al.12 ret-
rospectively investigated the safety of a volume (up 
to 300 ml) of ropivacaine and adrenaline as LIA during 
TKA. Adverse effects in a group receiving the stand-
ard treatment protocol were compared with a group 
receiving LIA. No significant differences in postopera-
tive cardiovascular complications between the two 
groups were seen after twelve months. No direct car-
diac or neurological complications on administration 
of LIA were found. In 2008, Kerr and Kohan1 defined 
the infiltration technique and presented the results of 
using LIA in a case study of 325 patients undergoing 
TKA or total hip arthroplasty. For TKA a volume of 150-
170 mL of LIA (ropivacaine 2 mg/mL and adrenalin 0, 
01 mg/mL) was used. No cardiovascular or neurologic 
events were reported. LIA is placed into the poste-
rior capsule of the knee during surgery. An anatomi-
cal study by Quinn et al14, in which LIA with dye was 
performed in the posterior capsule on fresh frozen 
cadaveric limbs, Dye surrounded the popliteal artery 
and vein,but no dye was detected inside the vessels. 
This finding suggests that exsanguination of LIA into 
vessels is not a probable cause of intravascular avail-
ability. There is a risk of inadvertently infiltrating the 
lumen of the popliteal artery or vein. Although in the 

presented case aspiration was performed before in-
jection, we assume that injection into the popliteal 
vein, popliteal artery or a varix has occurred. Aspira-
tion might have been less reliable because of exsan-
guination. Furthermore symptoms appeared shortly 
after the release of the thigh tourniquet. Although the 
LIA mixture was administered in depots of 10 ml, the 
use of a thigh tourniquet perhaps caused accumula-
tion of several doses of the LIA. In total a dose of 200 
mg ropivacaine and 1 mg adrenalin was administered. 
CNS toxicity has been reported with a lower dose of 
the LIA mixture.8 The hypertension and cardiac symp-
toms can be attributed to the systemic availability of 
adrenalin. The seizures may have been caused by the 
ropivacaine. Exsanguination of the limb can cause an 
increase of the mean arterial pressure16; however,the 
tourniquet time was 74 minutes, well below the ad-
vised maximum time of 90-120 minutes.15,16 Few car-
diovascular complications are reported after defla-
tion of a tourniquet. Hypotension and hypovolaemia 
can develop because of hemorrhage in the limb and a 
combination of reactive vasodilatation and increased 
microvascular permeability after deflation. This can 
cause myocardial depressions and even cardiac ar-
rests, but this was only seen in older patients, with 
high comorbidity (especially vascular disease), after 
prolonged lower limb surgery.17,15 Our patient did not 
meet those criteria. Seizures alone, or combined with 
myocardial infarction, after tourniquet deflation have 
not been reported.15,16 We did not find any reports in 
the literature of cardiac or neurological complications 
after use of LIA. Infiltration of a total volume of up to 
300 ml of the LIA mixture has been described without 
any severe complications.1,12,18 Either this patient is 
the first patient in whom such serious complications 
have occurred after LIA for TKA, or complications with 
use of LIA are underreported. 

outcome

The cardiologist concluded that a N-STEMI (Non-ST-
elevation myocardial infarction) had occurred and 
started treatment with risk-reducing medication. 
After one night of observation in the ICU, the pa-
tient was transferred back to the orthopaedic ward. 
She was discharged home four days after the TKA. 
Further postoperative rehabilitation was unevent-
ful. The outpatient clinic review by the cardiologist 
and neurologist did not show any abnormalities. In-
formed consent for publication of this complication 
was obtained from the patient. 

Recommendations

We presented a case in which a patient developed 
serious neurological and cardiac complications asso-
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ciated with intravascular availability of ropivacaïne 
and adrenalin. One way of preventing intravascu-
lar admission of LIA, besides aspiration, is using the 
‘moving needle technique’.1 Injecting into the poste-
rior capsule should be done by fractionating the total 
volume in small depots of 10 ml. It might be better to 
avoid the midline when injecting into the posterior 
capsule. Removal of adrenalin from the LIA mixture 
can reduce the risk of cardiovascular complications 
of LIA. Since Schotanus has concluded that adrenalin 
does not improve the analgesia13, we do not recom-
mend the addition of adrenalin. Furthermore the use 
of a thigh tourniquet could cause accumulation of the 
intravascular injected LIA, until the tourniquet is re-
leased. When the tip of the needle is positioned in the 
lumen of the vessel, aspiration could be less reliable 
when the limb is exsanguinated. In conclusion, cardi-
ac and neurological complications following LIA after 
TKA have not been reported before. This case shows 
that the possibility of serious adverse events should 
not be neglected. Reporting this complication might 
increase awareness and thus work preventively. When 
performing LIA, one should always be alert to the risk 
of intravascular injection of the LIA mixture. Careful 
injecting into the posterior capsule, using “the mov-
ing needle technique”, avoiding a thigh tourniquet 
and removing adrenalin out of the LIA mixture, might 
be ways to prevent cardiovascular and neurological 
complications associated with the LIA technique. 
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Introduction

Injury of the anterior cruciate ligament is common 
especially in people with a high level of physical ac-
tivity. Currently more than half of the ACL ruptures 
are treated with surgical reconstruction.1 Numer-
ous surgical and fixation techniques have been de-
scribed, with hamstring tendon and patellar bone 
being the most commonly used grafts. Although the 
use of button fixation has increased over the last 
few years, interference screws are still the most 
commonly used fixation technique.2,3

Traditionally titanium screws were used, but over 
the last decades bioabsorbable polymer screws 
have been commonly used in ACL reconstruction 
and different types of bioabsorbable interference 
screws have become available. The PLLA interfer-
ence screw is made of pure poly-(L-lactide). The 
mechanical material strength is the highest of the 
biodegradable materials, taking between 2 and 6 
years to be fully degraded. The PDLLA-co-PGA inter-
ference screw consists of a copolymer with 85% poly- 
(D,L-lactide) and 15% polyglycolide. Its mechanical 
strength is lower than that of PLLA, but higher than 
PDLLA and the screw is expected to degrade com-
pletely within several months. The PDLLA screw is 
made of pure poly- (D,L-lactide) and its complete in 
vivo degradation can be expected in about a year.4

Metal interference screws provide high initial fixa-
tion strength. Several studies have shown no sig-
nificant differences in clinical outcomes associated 

with bioabsorbable screws as compared with met-
al screws for ACL fixation.5-8 However, if revision 
ACL surgery is required, a technically challenging 
hardware removal may be needed, thus imposing 
increased difficulty in an always demanding pro-
cedure. Another disadvantage of metal screws is 
interference during an MRI.9

On the other hand, bioabsorbable screws have re-
ported associated complications, such as screw 
breakage leading to an inflammatory response, 
accelerated absorption, joint effusion, encapsula-
tion, and also the potential for bone tunnel widen-
ing and screw migration have been reported.9-21

We present two cases of intra-articular migration 
of poly-l-lactide acid (PLLA) bioabsorbable inter-
ference screws used for tibial fixation of hamstring 
grafts. Moreover, we summarized the latest infor-
mation concerning the migration of bioabsorbable 
interference screws in ACL reconstruction. 

Case reports

Patients
Case 1
A 28-year-old soccer player presented with pain-
ful locking sensations in the knee and instability 
after several rotation traumas in the past. Physi-
cal examination showed positive tests suggesting 
an anterior cruciate ligament (ACL) rupture and a 
medial meniscus tear. MRI evaluation confirmed 
these findings and the patient was listed for an ACL 
reconstruction.

Case 2
A 17-year-old female presented with pain and giv-
ing way in her right knee. She had a diagnosed ACL 
rupture when she was 12 which was treated con-
servatively in another clinic. Physical examination 

Two cases are reported in which the tibial polyactide interference screws migrated into the knee joint after anterior 
cruciate ligament (ACl) reconstruction with autologous hamstring grafts. Both patients presented with recurrent lock-
ing of the joint. In one case, a broken 18 mm-long tip of the screw was found intra-articularly. Tunnel widening up to 
13.8 mm had occurred. In the other case, the whole screw had migrated into the joint cavity with no tunnel widening. In 
both cases the graft was intact with no signs of damage and the particles were removed arthroscopically . Both patients 
regained maximum function of the knee. The degradation process of polylactic acid and tunnel widening are discussed 
as possible reasons for these complications together with a summary of recent literature regarding screw migration in 
ACl reconstruction.
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showed a slack ACL and MRI evaluation revealed an 
absent ACL and intact menisci. 

Intervention
Case 1
Arthroscopic ACL reconstruction was performed 
with a 9-mm autologous ipsilateral semitendino-
sus-gracilis quadruple graft. The tibial tunnel was 
drilled with a 9-mm reamer in the anatomic posi-
tion creating a tunnel of 40 mm. The femoral tunnel 
was drilled transtibial with a 7-mm reamer twice 
creating an oval tunnel. Femoral graft fixation was 
achieved with a bioabsorbable Transfix® Pin (Ar-
threx, Naples, FL), tibial graft fixation with a 11-
mm, 35-mm long bioabsorbable tibial Delta Bio-In-
terference PLLA Screw (Arthrex, Naples, FL). After 
graft fixation, the ACL graft was well positioned and 
tensioned and no intra-articular screw penetration 
was detected during arthroscopic imaging.
In addition, a medial meniscus repair was performed 
with an all inside technique. Postoperatively the 
patient was allowed 50 percent weight bearing for 
6 weeks and flexion up to 90 degrees. The post-
operative course with a regular protocol for reha-
bilitation was slightly delayed due to quadriceps 
atrophy. With intensive physiotherapy the patient 

was able to return to the previous level of daily ac-
tivity. However, 4 months after surgery, the patient 
complained about locking sensations and swelling 
with no obvious twisting or trauma. Physical exami-
nation showed a full range of motion, mild effusion 
and medial joint line tenderness. The Lachman and 
the pivot shift tests were negative. The patient 
was considered to have a remnant medial meniscus 
tear and a diagnostic computer tomography (CT) 
scan was performed. CT showed a 2 cm loose screw 
fragment ventral in the joint and an intact femoral 
fixation (Figure 1). The tibial tunnel was widened 
up to 13.8 mm (Figure 2).
The patient underwent an arthroscopy where the 
loose screw fragment was found in the medial gut-
ter of the knee joint. It turned out to be the 18 mm 
long tip of the bioabsorbable interference screw 
which had broken off the rest of the screw. The 
ACL reconstruction was intact and well tensioned. 
A small defect in the synovial sheath covering the 
ACL reconstruction was seen. Fortunately, no car-
tilage damage had occurred due to the screw frag-
ment. The medial meniscus healed with a small 
insignificant remnant of the tear. 
Through a suprapatellar arthrotomy the loose body 
was removed.

Figure 1. CT-arthrogram showing a loose screw fragment ventral in the joint behind Fossa’s fat pad (coronal, sagit-
tal and transversal coupes).

Figure 2. CT-arthrogram 
showing tibial tunnel widen-
ing up to 13.8 mm  in coronal 
and sagittal coupes.
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Case 2
An arthroscopic ACL reconstruction and lateral ex-
tra-articular tenodesis was performed. ACL recon-
struction was performed with a 9-mm autologous 
ipsilateral semitendinosus-gracilis quadruple graft. 
An 8.5 mm tunnel was drilled with the flip cutter up 
to 25 mm deep in the notch of the lateral femoral 
condyle. The tibial tunnel was drilled with a 9-mm 
reamer in the anatomic position creating a 40-mm 
long tunnel. Femoral graft fixation was achieved 
by Tightrope (Arthrex, Naples, FL). 
The tibial graft fixation was done with a 11-mm, 
35-mm long bioabsorbable tibial Delta Bio-Interfer-
ence PLLA Screw (Arthrex, Naples, FL). After graft 
fixation, the ACL graft was well positioned and 
tensioned and no intra-articular screw penetration 
was detected. In addition, a lateral extra-articu-
lar tenodesis was performed using a ITB strip. Full 
weight-bearing with crutches was allowed postop-
eratively. After surgery the patient had a time lag 
in the rehabilitation with complaints of pain and a 
reduced range of motion. Six months after surgery 
the patient lacked 10 degrees of extension, but 
had a maximum flexion function and a stable ACL. 
MRI evaluation showed an intra-articular migrated 
tibial screw explaining the mechanical extension 
limitation (Figure 3). No tunnel widening was seen. 
The patient underwent an arthroscopy where the 
ACL reconstruction was still well tensioned. The 
loose screw was found in the tibial ACL sheet of the 
knee joint and was arthroscopically removed. No 
cartilage damage was seen.

outcome
Both patients were allowed to bear full weight 
postoperatively. In both cases, after a clinical fol-
low-up examination, stability of the knee joint was 
preserved and the patients could fully extend the 
knee. Further rehabilitation was unremarkable. 

Discussion

Eleven cases of intra-articular migration of bioab-
sorbable interference screws have been described 
so far in literature. Migrated interference screws 
were reported mostly with the use of PLLA-based 
screws. Poly-L-lactide (PLLA) is the L isomer of 
polylactic acid and is the most frequently used 
biomaterial in orthopedic applications.10 The phe-
nomenon of resorption of PLLA-based screws oc-
curs through a process of hydrolysis. A chain reac-
tion is initiated by water uptake which decreases 
the molecular weight of the polymers and thus a 
decrease in the mechanics of the screws. This de-
crease can cause breakage and initiate an inflam-
matory response which leads to symptoms such as 
swelling and pain. Loose particles can cause lock-
ing sensations in the knee.22

The degradation process of PLLA-based screws can 
not be measured with X-rays since polyactide is 
non-opaque. The absorbable interference screws 
can, however, be visualized on an MRI. The phe-
nomenon of resorption has been described to last 
for years within cancellous bone and is expected 
to appear even more slowly within synovial fluid. 
Protrusion of the screw into the joint can cause 
different degradation levels within the screw and 
should be avoided by all means. The less resorbed 
intra-articular part of the screw can be pushed off 
by knee movements and become a loose body.19

Several studies have investigated the degree of 
migration of interference screw fixation in ACL 
reconstruction over the past years, however more 
studies have examined metal screws rather than 
bioabsorbable screws. In 1998, for example, a ra-
diostereometric analysis (RSA) was performed with 
metal screws showing minimal migration and opti-
mal graft fixation (migration of 0.1 mm from 3 to 
12 months after surgery).23

Figure 3. MRI showing a 
intra-articular migrated 
tibial interference screw 
(coronal, sagittal).
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A systematic review by Pereira et al10 describes the 
migration to be more frequent in the tibia and dur-
ing application of hamstring grafts. In 2010 Staerke 
et al24 investigated ACL graft migration under cyclic 
loading. Three graft/fixation combinations were in-
vestigated in human femora: human bone-patellar 
tendon grafts fixed with a bio-interference screw 
(BPTG-IS) and free tendon grafts (porcine) fixed with 
either a Bio-TransFix pin (FTG-TF) or an Endobutton 
CL (FTG-EB). The grafts were fitted with tantalum 
markers. The specimens were repetitively loaded. 
The average migration after 800 cycles was 0.3 mm 
in the BPTG-IS group, 0.7 mm in FTG-TF and 2.0 mm 
in FTG-EB. The study concluded that the migration 
effect was more pronounced in the extra-cortical 
fixation of hamstring tendon grafts compared to the 
cross-pin technique or the interference screw fixa-
tion of BPTB grafts. The interference screw is less 
stable in free tendon grafts than in bone blocks, 
because the mechanical engagement between the 
screw and the graft is less intense. It has also been 
suggested that the screws cause a laceration and 
necrosis of the grafts, which could be involved in 
the decrease of the initial strength.
In our first case the phenomenon of tunnel widening 
had occurred, which was absent in our second case. 
This inconsistency is also seen in literature. Fink 
et al25 performed a prospective randomized study 
comparing bioabsorbable polyglyconate and metal-
lic interference screw fixation for patellar tendon 
grafts. The use of bioabsorbable screw fixation was 
not found to be associated with increased clinical 
complications or significant osteolysis. It provided 
equivalent fixation and clinical results compared 
with titanium screws. Konan et al26 described high 
rates of adverse biological reactions in a prospec-
tive study comparing bioabsorbable polyactide 
carbonate (PLC), bioabsorbable PLLA and metallic 
interference screws for tibial graft fixation. In the 
PLC group 39% of the patients presented with com-
plications (15% synovitis and 34% tibial swelling), 
where in comparison similar complications were not 
seen in the other two groups. Unfortunately, tunnel 
widening was not measured in the groups. Although 
literature lacks studies to describe the correlation 
between tunnel widening and screw migration, dif-
ferent case reports have described tunnel widening 
in absorbable interference screws for tibial graft 
fixation.10 Theoretically tunnel widening can occur 
due to hydrolysis of the bioabsorbable screws releas-
ing degradation products such as glycine and lactic 
acid. Normally these substances are metabolized 
and excreted. Sometimes complications can occur 
as a consequence of the acidification of the sur-
roundings at the implantation site. These reactions 
are so complex that it makes it difficult to identify 

the etiology of tunnel widening.10 And even then 
it is questionable whether these reactions are the 
cause of tunnel widening since this phenomenon is 
also described in the use of metal screws where the 
biological degradation processes are not present.27

The advantages and disadvantages of metal and 
bioabsorbable screws are well described in litera-
ture. Metal screws give good fixation and are not 
degradable but can interfere in MRI evaluation and 
can be challenging in revision surgery. Bioabsorb-
able screws are radiologically friendly and provide 
strong fixation. However, the degradation process 
can be possibly a cause for reported complications 
such as cyst formation, inflammatory reactions, 
tunnel widening, osteolysis and intra-articular 
screw migration. A relatively new implant system 
used in ACL reconstruction is the AperFix system 
which consists of poly-ether-ether-ketone (PEEK) 
biomaterial.28 PEEK is described as radiolucent and 
non-degradable with the same mechanical stability 
as bioabsorbable and metal screws. A biomechani-
cal study in human and porcine bone models showed 
no significant difference between pullout strength 
of PEEK and titanium screws.29 One retrospective 
study showing the outcomes of ACL reconstruction 
with the AperFix system is described in literature. 
51 patients were evaluated with satisfactory clinical 
and radiological results. No implant breakage, deep 
vein thrombosis, implant failure, patellar fracture, 
joint infection, ligamentous instability or rupture 
occurred after the surgery. Three patients had sig-
nificant hemarthrosis after 2 weeks of the surgery 
and aspiration was required.30 Currently, there are 
no studies in literature comparing PEEK, bioabsorb-
able and metal screws in ACL reconstruction.
The current literature is limited in its studies concern-
ing migration of bioabsorbable interference screws in 
ACL reconstruction. The prevalence of migration with 
the use of bioabsorbable interference screws is un-
known as well as the prevalence of similar complica-
tions from metallic screws, different bioabsorbable 
fixation devices (e.g., expansion bolts and cross-pins) 
and PEEK screws. The problem in literature is the low 
number of cases identified with interference screw 
migration and the low evidence level of studies. Lim-
ited data on tunnel and screw sizes make analyses 
hard to relate tunnel-screw mismatches to migration. 
However, systematic reviews and case reports have 
shown us that migration of bioabsorbable screws in 
ACL reconstruction can be a serious possible complica-
tion. Tunnel-screw mismatches, intra-articular screw 
protrusion, lack of mechanical stimulation causing 
poor bone quality, must be considered as cause for 
migration of bioabsorbable screws in patients with 
clinical symptoms. An alternative for bioabsorbable 
screws could be the use of PEEK screws. Comparison 
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of the AperFix system with bioabsorbable and metal 
screws should be considered in future clinical trials.
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Introduction

Instability in the coronal and sagittal plane is the 
reason for 10-22% of revision surgeries after total 
knee arthroplasty (TKA).1 Patients with unstable 
TKA often present with pain, a feeling of instabil-
ity and/or recurrent knee effusion. Causes of in-
stability after TKA include inadequate soft tissue 
balancing, loss of ligamentous integrity, compo-
nent wear, malpositioning, and over- or undersiz-
ing of the components.2 If there is no component 
malpositioning or ligament rupture, a polyethylene 
insert exchange (PIE) is a considerable option to 
restore coronal stability in flexion and extension.1 
Polyethylene insert exchange has advantages over 
a revision of the fixed components of TKA, since 
it is less complex and less invasive. Unfortunately, 
the available literature regarding results after PIE 
is limited. Studies report failure rates ranging from 
9% to 60% and investigated primarily the clinical 
results (e.g. survival rate, persisting symptoms) of 
PIE.2-9 None of the studies investigated the objec-

tive results on laxity after PIE; although this can 
be determined using stress X-rays. In addition, pa-
tients with various types of instability are often in-
cluded, making it difficult to draw firm conclusions 
about the effectiveness of PIE on knee stability in 
the coronal plane. 

Purpose
The primary aim of this study was to investigate the 
objective improvement of varus and valgus stabil-
ity, measured on stress X-rays before and at least 
2 years after PIE. Performed PIE were classified 
as a success or a failure based on laxity values in 
healthy, non-arthritic knees.10 The secondary aim 
was to examine the clinical outcome and subjec-
tive perceived stability in a retrospective cohort of 
patients. The hypothesis was that insert exchange 
for mediolateral instability would be successful in 
80% of the cases.

Materials and methods 

From 2012 to 2014, 56 PIE procedures were performed 
in 55 patients with a TKA. Patients with instability in 
flexion and extension in the coronal plane (varus/
valgus instability), that were treated with PIE, were 
selected for this retrospective cohort study. Patients 
without preoperative stress X-rays were excluded. 
Patients were also excluded if they had other or 
combined types of instability or when instability 
was caused by malpositioning or over/undersizing 

Background: A polyethylene insert exchange (PIE) is used to restore coronal instability after total knee arthroplasty (TKA). 
however, there is limited evidence concerning the clinical effectiveness of PIE and radiological evidence is lacking.
The objective of this retrospective cohort study was to examine the improvement in coronal laxity of PIE after TKA, using  
stress X-rays. In addition, clinical outcome and experienced stability were investigated. 
Methods: Fourteen patients who underwent a PIE between 2012 and 2014 were included in this study. Stress X-rays 
were used to determine coronal laxity in flexion and extension, before and after PIE with a minimum follow-up of 2 
years . The clinical outcomes were assessed using the Knee Society Score (KSS), Visual Analogue Scale (VAS) pain and 
satisfaction, Knee injury and osteoarthritis outcome Score (KooS) and the question whether or not the patient experi-
enced the knee as stable.
Results: Median coronal laxity on stress X-rays had improved compared to the preoperative laxity. Eight out of 14 pa-
tients were classified as a success, falling within the normal range of radiological laxity in flexion and extension after 
PIE. however, only five out of 14 patients, perceived their knee as stable after the procedure. Interestingly, there was 
no relation between objective measured stability and perceived stability of the patients or their function scores. 
Conclusion: PIE improves radiological stability. however, there is no clear relation between clinical success and radio-
logical stability. This makes PIE an unpredictable procedure. Further research is needed to predict which patients will or 
will not benefit from PIE. Until then, polyethylene insert exchange should be used cautiously.
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of the prosthesis. Diagnostics 
were based on conventional 
radiology, Computed Tomogra-
phy (CT) and clinical rotation/
patella tracking. Patients with 
incompetent or ruptured liga-
ments, a flexion/extension gap 
mismatch or polyethylene wear 
were also excluded. Further-
more, patients that received a 
constrained type of insert and 
patients that had a revision of 
the femoral and/or tibial com-
ponent before or after PIE were 
excluded. Patients who met the 
inclusion criteria were invited 
to participate in the study and 
visit the clinic once for a follow 
up physical examination and 
stress X-rays. Eventually, 14 pa-
tients met the inclusion criteria 
and were prepared to partici-
pate in this study (Figure 1). Primary osteoarthritis 
was the diagnosis in all participants the leading to 
index TKA. 
Participants had a mean age of 62 (standard devia-
tion (SD) 10.2) years and included four males and 
ten females. Inserts were exchanged at a median 
time of 2 years (range 6 months - 18 years) after 
index TKA. Concomitantly with the insert exchange 
surgery, the patella was resurfaced in six cases. In 
one patient a revision was performed because of a 
cyst in the patella. Two patients had patellofemo-
ral symptoms and the other three were resurfaced 
out of precaution or based on perioperative find-
ings. In three patients lateral laxity exceeded me-
dial laxity and a medial release was executed dur-
ing the PIE. All inserts were replaced with a thicker 
insert. The original inserts had a median thickness 
of 10 mm (9 – 11mm). The median thickness of the 
replacement inserts was 13 mm (11 – 15mm). The 
follow-up visit for this study was at least 2 years 
after the PIE surgery; with a median follow-up of 
30 months (range 26-34 months).
The hospital’s investigational review board and the 
Medical Ethical Review Board of Slotervaart and Reade 
(NL58156.048.16) approved the study protocol. All 
participants signed written informed consent.

Radiological outcome
Varus and valgus laxity was determined on stress 
X-rays taken preoperatively and during the follow-
up visit, measuring the angle between the tangent 
line on the femoral component and a line parallel 
to the tibial tray. Stress X-rays were taken in exten-
sion and 70 degrees of flexion. Stress X-rays with 

the knee in extension were obtained using the Te-
los device (Fa Telos, Medizinisch-Technische GmbH, 
Griesheim, Germany). With the patient placed in a 
relaxed supine position, the device applied a 15 Nm 
load to the extended leg relative to the joint line. 
To determine the laxity of the knee in flexion a cus-
tom- made stress device, as described by Heester-
beek et al was used.10 The patient was placed in a 
supine position with the lower leg supported by a 
plateau and the knee flexed to 70°, also applying a 
15 Nm load. Low-dose X-rays in the anteroposterior 
view were obtained in both extension and flexion 
while medial and lateral forces were applied. The 
X-ray direction was parallel to the tibial tray, cen-
tred on the middle of the joint space of the TKA. 
Insert exchanges were considered as failures if 
joint laxity exceeded the laxity of healthy individu-
als without knee arthroplasty or knee complaints.10 
Laxity limits were set in flexion to respectively 
7.1° and 5.5° for varus and valgus and to 5.4° and 
3.9° for varus and valgus in extension, based on the 
95% confidence interval.10 When one or more out 
of the four laxity measurements did not meet the 
established limits, the knee was defined as a fail-
ure. Due to the retrospective nature of this study, 
the laxity measurements before PIE were already 
within the laxity limits in three patients. In addi-
tion, the difference in varus/valgus laxity, before 
and after PIE, was calculated. All measurements 
were performed by one researcher (JR) using Intel-
liSpace Volume Vision (Philips IntelliSpace Clinical 
Applications R8.2V6L412 2014, Philips Medical Sys-
tems Nederland B.V., Best, The Netherlands). The 
measurements were made to the nearest 0.1°. 

Figure 1. Flowchart presenting participant inclusion.
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Clinical outcome
Postoperative clinical and functional outcomes 
were assessed using the new “Knee Society Scor-
ing System” (KSS, 2011 edition), the “Knee injury 
and osteoarthritis outcome score” (KOOS) and the 
Lysholm score. Pain and satisfaction were assessed 
using visual analogue scales (VAS) of 100 mm, with 
a mark at 0 mm meaning no pain or very unsatisfied 
and 100 mm meaning severe pain or very satisfied. 
Finally, patients were literally asked whether they 
experienced their knee as stable or unstable.

Statistical analysis
The main outcome of this study was radiological 
success of the insert exchange, based on the de-
gree of varus and valgus laxity at least 2 years af-
ter PIE. The Wilcoxon signed-rank test was used to 
assess differences in pre- and post-PIE varus and 
valgus laxity in flexion and extension. The clini-
cal outcomes were reported descriptively. Kendall 
rank correlation coefficients (r) were calculated 

between function scores and varus and valgus lax-
ity in flexion and extension. The non-parametric 
Mann-Whitney U test was used to compare the func-
tion scores between perceived stable and unstable 
knees and failed and successful PIE. The analyses 
were performed using statistical package STATA 
13.0 (StataCorp, College Station, Texas). P < 0.05  
was considered to be significant.

Results

The radiologically measured laxity in the coronal 
plane was in 8 out of 14 patients within the pre-
ferred range of laxity after PIE.10 These patients 
were classified as radiologically stable and there-
fore successful. Median coronal laxity in both flex-
ion and extension had decreased compared to the 
pre-operative laxity (Table 1, Figure 2). 
Five out of 14 patients perceived their knee as 
stable after the PIE procedure. However, experi-
enced stability did not correspond with a stable 

knee based on stress 
X-rays (not significant 
(n.s)) nor was there a 
relation with improve-
ment in measured sta-
bility. Additionally, a 
good effect of preop-
erative bracing did 
not correspond with 
good results after PIE. 

Table 1. Median (range) knee laxity before and after PIE.

  Preoperative outliers Postoperative outliers P-value 
   (n)  (n) (<0.05)

Flexion laxity (°) Varus 5.9 (1.0 – 9.8) 3 4.4 (0.6 – 6.0) 0 0.05
 Valgus 3.8 (1.1 – 6.3) 3 2.5 (0.7 – 6.5) 1 0.03*

Extension laxity (°) Varus 3.7 (0.9 – 7.1) 5 2.6 (0.1 – 6.7) 2 0.02*
 Valgus 4.0 (1.1 – 6.1) 7 3.2 (2.1 – 4.5) 3 0.07
           
* p<0.05

Figure 2. Laxity 
before and after PIE; 
the dotted line marks 
the laxity limits.
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There were no significant differences in function 
scores between the group labelled as ‘Failure’ and 
the group labelled as ‘Success’ based on measured 
knee laxity at follow up (Table 2). No relevant cor-
relations between measured stability and function 
scores were found. 
Compared to patients who experienced their knee 
as unstable, patients who experienced their knee 
as stable had a significantly better score on the 
subscales Pain (p=0.03) and Symptoms (p=0.002) 
of the KOOS, they scored higher on the subscales 
Symptoms (p=0.04), Satisfaction (p=0.007) and 
Expectations (p=0.003) of the KSS, had a higher 
Lysholm score (p=0.01) and a lower VAS Pain score 
(p=0.01) (Table 2). 

Discussion 

The aim of this study was to evaluate the varus and 
valgus laxity of the knee in flexion and extension 
after PIE for instability in the coronal plane in flex-
ion and extension after TKA. At least two years af-
ter PIE, the objective coronal laxity had decreased 
in comparison to the preoperative situation. How-

ever, when comparing the objective laxity on stress 
X-rays to predetermined instability limits, only 8 
out of 14 patients were defined as a success. In 
addition, only 5 out of 14 patients perceived their 
knee as stable. This suggests that the PIE proce-
dure is not a very successful procedure with a suc-
cess rate around 50%. Taking into consideration the 
exclusion of three patients due to a revision TKA 
surgery for instability in the time period between 
PIE and the start of this study, the success rate de-
creases even further. Furthermore, no relation has 
been found between objective stability measured 
on stress X-rays and the experience of the patient. 
Patients that experienced their knee as stable did 
have better function (sub)scores, indicating that 
the perception of stability might play an important 
role in clinical success. 
As experienced stability did not correspond with 
the measured laxity after PIE, objective evalua-
tion of knee stability using stress X-rays might not 
be the best method to analyse instability. This may 
be partly caused by the lack of midflexion insta-
bility measurements, as midflexion instability is a 
common objective finding in physical examination. 

Table 2. Functional outcome in respectively objectively and subjectively (un)stable patients. 

  Radiological stability Perceived stability

Questionnaire (max score) Failure n=6 Success n=8 Unstable n=9 Stable n=5

KooS     
 Pain (100) 63.9 (52.8 – 100) 47.2 (25 – 88.9) 52.8 (25 – 66.7) 88.9* (44.4 – 100)
 Symptoms (100) 58.9 (50 – 89.3) 60.7 (46.4 – 89.3) 57.0 (46.4 – 64.3) 82.1* (78.6 – 89.3)
 Activities of daily living (100) 77.2 (47.1 – 98.5) 69.1 29.4 – 83.8) 58.8 (29.4 – 82.4) 83.8 (54.4 – 98.5)
 Sport/recreation (100) 37.5 (20-70) 15 (5 – 70) 25 (5 – 70) 45 (5 – 70)
 Quality of life (100) 46.9 (12.5 – 62.5) 37.5 (0 – 62.5) 25 (0 – 62.5) 43.8 (37.5 – 62.5)

KSS    
 Symptoms (25) 10.5 (4 – 25) 8.5 (3 – 19) 8 (3 – 19) 19* (7 – 25)
 Satisfaction (40) 19 (8 – 36) 26 (6 – 32) 14 (6 – 28) 31* (24 – 36)
 Expectations (15) 7 (4 – 11) 8.5 (3 – 14) 6 (3 – 9) 12* (9 – 14)
 Functional activity (30) 24 (1 – 30) 17.5 (11 – 30) 17 (1 – 30) 27 (14 – 30)
 Standard activities (30) 15 (12 – 28) 17 (6 – 28) 15 (6 – 28) 26 (9 – 28)
 Advanced activities (25) 8.5 (7 – 21) 10.5 (3 – 23) 7 (5 – 19) 18 (3 – 23)
 Discretionary activities (25) 6 (0 – 15) 11 (6 – 14) 7 (3 – 13) 13 (0 – 15)
 Clinical score  44.5 (13 – 68) 59 (28 – 69) 54 (13 – 61) 59 (26 – 69)

lysholm (100) 47 (37 – 85) 54 (38 – 95) 44 (37 – 90) 85* (53 – 95)

VAS Pain (100) 36.8 (2.2 – 65.9) 28 (3.3 – 100) 53.8 (3.3 – 100) 12.1* (2.2 – 26.4)

VAS Satisfaction (100) 68.1 (35.2 – 95.6) 85.2 (0 – 96.7) 68.1 (0 – 95.6) 93.4 (23.1 – 96.7)

*p<0.05
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This complicates preoperative decision-making on 
whether a patient is eligible for PIE. Another pos-
sible explanation for this mismatch in objective and 
subjective stability is that the passive static laxity 
examined in this study is not (fully) representative 
for the dynamic stability. Ishii et al. suggested that 
muscle activity and ligament tension under dynamic 
conditions might have a much greater effect on kine-
matics than the laxity of ligaments under static con-
ditions.11 Self-reported knee instability in patients 
with osteoarthritis has formerly been associated 
with reduced muscle strength, poor proprioception, 
pain and poor physical function. Furthermore, in 
patients with knee osteoarthritis and self-reported 
instability at the baseline, a poor proprioception 
and high pain levels at the baseline predicted re-
tention of this self-reported knee instability at the 
follow up after 2 years.12 This suggests that prop-
rioception and pain might play an important role in 
perceived instability. Relph et al found that active 
patients had a better propriocepsis than inactive 
patients.13 It has also been suggested that synovitis 
and effusion of the joint may reduce the accuracy of 
proprioception.12 As a consequence, inactivity and 
effusion of the joint as a result of instability might 
further enhance the patient’s perception of insta-
bility. The differences between objective and sub-
jective determination of stability in this study were 
also seen in the functional outcomes. Functional 
scores did not relate to objective laxity but were re-
lated to experienced stability. Since the functional 
scores were mainly based on patient reported out-
come measures (PROMs) this is not surprising. These 
results confirm that probably more variables than 
solely the laxity of ligaments determine the func-
tional stability of the knee. Furthermore, it is not 
known how much of the success of a PIE can be ad-
dressed to the placebo effect.
The alternative for a PIE is a revision TKA. Luttjebo-
er et al studied functional outcome after revision 
TKA in patients with different types of instability 
and implants.14 Patients underwent complete revi-
sion surgery for mediolateral instability after TKA. 

Based on comparison of functional scores, it seems 
that these patients have more pain and are less 
satisfied than the patients who underwent PIE in 
our study. This suggests that a PIE might still be a 
better and less invasive option than complete revi-
sion in these cases.
Based on the results of this study, the question aris-
es if the preoperative measured instability is the 
cause of the patient’s symptoms at all. Most pa-
tients present with pain, effusion and/or perceived 
instability. Since measured instability is the only 
objective abnormality found, it is assumed that 
this is the cause of their symptoms. However, we 
do not have sufficient knowledge concerning the 
role of psychological factors, neuropathic pain and 
perhaps other factors that are not directly related 
to the measured instability of the knee. Therefore, 
it would be interesting to compare the radiographic 
laxity in patients with and patients without insta-
bility symptoms after TKA.
There are certain limitations that should be men-
tioned. In hindsight, the chosen laxity limits based 
on the laxity of healthy elderly subjects may not 
be applicable for TKA patients. They might be too 
strict for knees after TKA and therefore give an 
underestimation of the success rate after PIE. 
After all, a total knee prosthesis is still far from 
anatomical from a biomechanical point of view. 
Although the choice for these limits was evidence 
based, due to the retrospective nature of this 
study, our preoperative indication limits and post-
operative laxity limits did not completely align. 
In addition, preoperative function scores were 
not present and therefore comparison to postop-
erative scores is not possible. Nevertheless, func-
tion scores were determined postoperatively, to 
investigate the correlation between radiographic 
stability and clinical outcome. Finally, the sample 
size of the investigated cohort is small. However, 
we believe these results are still relevant as it 
shows that polyethylene insert exchange is much 
less successful than generally perceived by sur-
geons and patients. 
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Conclusions

Polyethylene insert exchange is an unpredictable 
procedure with a low objective radiological suc-
cess rate and a low clinical success rate. As expe-
rienced stability did not correspond with meas-
ured stability, we cannot predict which patients 
will or will not benefit from PIE. Laxitiy on stress 
X-rays should not be decisive in considering PIE, 
therefore, polyethylene insert exchange should 
be used cautiously. However, since some patients 
did benefit from the procedure, PIE might still be 
a valuable option for a select group of patients. 
In order to predict which patients will benefit 
from PIE, a prospective cohort study is needed to 
define which factors determine a successful out-
come of PIE. 
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Eponymous terms in orthopedic surgery

Salter osteotomy of the innominate

The original
In his original article from 1961, Salter describes 
the current problems at that time with congenital 
dislocation and subluxation. He starts with known 
techniques for closed reduction, operations on the 
femur and operations on the pelvis. He describes 
results and than discusses problems with stability 
after reduction:
‘There is much more than a defect in the roof of the 
acetabulum. Indeed the entire acetabulum rather 
than facing downwards, is directed antero-laterally 
more than is normal so that the femoral head is in-
adequately covered when the hip is extended and 
laterally when the hip is abducted. This observation 
explains why the reduced hip is stable in a posi-
tion of abduction and flexion and why it redislo-
cates and resubluxates. […] The basic abnormality 
responsible for instability of the reduced congenital 
dislocation is the abnormal direction in which the 
acetabulum faces. If the entire acetabulum could 

be made to face in a normal direction the reduced 
hip would be stable in the position of function. Con-
sequently an operation has been designed to redi-
rect the acetabulum as one piece.1

He then proceeds to the technique of open reduc-
tion and innominate osteotomy:
‘The surgical approach is so designed that the com-
bination of accurate open reduction and stabili-
zation of the reduction by innominate osteotomy 
can be performed through the same incision at one 
operation. […] (after starting with an open reduc-
tion stability is tested and when unstable, the os-
teotomy is performed)
The outer surface of the ilium having been previ-
ously exposed, attention is now directed to its in-
ner surface. The cartilaginous iliac apophysis is dis-
placed medially from the anterior half of the iliac 
crest with an elevator, and the periosteum of the 
inner surface of the ilium is stripped off in a con-
tinuous sheet to expose the sciatic notch. […] The 

osteotomy extends in 
a straight line from 
the sciatic notch to 
the anterior inferior 
spine and is at right 
angles to the vertical 
axis of the ilium. The 
soft tissues are re-
tracted medially and 
laterally in order that 
the bone may be eas-
ily divided with the 
Gigli (Leonardo Gigli, 
1863-1908) saw, which 
is considered to be a 
safer instrument than 
an osteotome for this 
purpose. A generous 
full thickness bone 
graft is then removed 
from the anterior 
part of the iliac crest 
with large bone cut-
ting forceps, and is 
trimmed to the shape 

Figure 1. Robert Salter in 1973 in front of an x-ray of a performed Salter osteotomy 
(with permission of the Hospital for Sick Children, Toronto).
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aging and transmitting information while teaching 
to engage his audience in an extraordinary way.2

In the 50’s, no good method for treating dysplastic 
dislocation of the hip was available. Salter devel-
oped a procedure to correct congenital dislocation 
of the hip and the eponymous operation was per-
formed for the first time by him in 1957. Further-
more he co-developed a classification of growth 
plate injuries. He was also a pioneer of continuous 
passive motion (CPM) in treatment of injured joints 
instead of immobilization. 
In 1977 he was made an officer of the Order of 
Canada. In 1955 he was inducted into the Canadian 
Medical Hall of Fame. He was a Senior Scientist 
Emeritus in the Physiology and Experimental Medi-
cine program at The Hospital for Sick Children and 
Professor Emeritus in the Department of Surgery at 
the University of Toronto until his death.2,3 

The clinical implication
The prevalence of congenital hip dysplasia (CHD) 
varies greatly around the world and is different for 
specific ethnic groups.4 In Germany the prevalence 
of CHD is around 2-4% and hip dislocation 0.5-1%.5 
With early conservative treatment, operative treat-
ment can be prevented in the majority of cases. 
Sometimes conservative treatmemt is unsuccessfull 
or the dislocation is diagnosed at a later (>1year) 
age. To increase femoral coverage, surgery is indi-
cated. It is thought that improvement of the lateral 
and ventral coverage of the femoral head is best 
obtained by the Salter osteotomy.5,6 The classic 
open approach has been modified and can be done 
with a fibula graft or a stepcut, but the principals 
have remained the same. 
 
Matthijs P. Somford
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of a wedge, the base of which should correspond 
approximately to the distance between the ante-
rior superior and inferior spines. Any temptation to 
reduce the base of this wedge should be resisted. 
One stout segment of the innominate bone, and a 
second is used to grasp the distal segment poste-
rior to the anterior inferior spine. By means of a 
curved elevator in the sciatic notch and traction on 
the distal towel forceps the distal segment of the 
innominate bone containing the entire acetabulum 
is shifted forwards, downwards and outwards so 
that the osteotomy site is opened antero-laterally. 
[…] The wedge-shaped bone graft is then inserted 
on its edge into the osteotomy site; when traction 
is released the graft is found to be held firmly by 
the two segments of the innominate bone. Never-
theless, a stout Kirschner (Martin Kirschner, 1879 
–1942) wire is inserted across the osteotomy site, 
through the graft and into the distal segment pos-
terior to the acetabulum in order to prevent any 
subsequent shift of the graft or of the distal seg-
ment. At this point the femoral head is reduced 
again and the stability of reduction is reassessed.1

The man
Robert Bruce Salter, (December 15, 1924 – May 10, 
2010) was born in Stratford, Ontario. After gradu-
ating in medicine from the university of Toronto in 
1947, he started working in Newfoundland. He also 
spent one year in Oxford, England as a fellow. In 1955 
Salter came to Toronto and joined the medical staff 
at the Hospital for Sick Children. Throughout his 
work and life he was known as an engaged teacher 
and a compassionate doctor. He put effort in pack-

Figure 2. Postoperative x-ray of a left sided Salter 
ostetotomy. A concomittant femur osteotomy was 
performed. On the right side there is the result after 
the same procedure after the Kirschner wire has been 
removed and consolidation of the osteotomy obtained. 
(with kind permission of dr D.R.J. Kempink)
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Improving imaging and treatment of talar osteochondral defects. 
Aimée-Claire Kok-Pigge, AMC Amsterdam, 17 January 2018

Proefschrift

An osteochondral defect of the talus (OCDT) is a 
lesion of the cartilage and the underlying subchon-
dral bone of a joint. Extensive knowledge of the 
cartilage repair process is essential to understand 
why treatments might be successful and to enable 
their development. This thesis addresses challenges 
in imaging, staging and treatment techniques that 
contribute to our understanding of cartilage repair 
and the improvement of diagnostics and treatment 
of OCDT in the ankle. In Part I we explore ways to 
optimize pre-clinical imaging to improve in-depth 
understanding of the cartilage healing process. 
Part II explores ultrasound as an alternative for MRI 
and CT for extensive follow-up of cartilage repair 
mechanisms in patients. In part III we critically ex-
amine the technique of two widely used, less inva-
sive treatments –hyaluron acid infiltration and mi-
crofracture - to understand whether changes in the 
technique performance could optimize results.

Based on the results of these studies presented in 
this thesis we conclude the following:
- There is need for a guideline outlining which imag-

ing techniques and validated imaging scoring sys-
tems can be used in diagnostic assessment of OCDT 
and repair tissue after treatment. Such a scheme 

is already available for the knee in the form of the 
ICRS cartilage evaluation package. This could serve 
as an example for a similar package for the ankle.

- Advanced techniques that have proven useful in 
other fields can be considered for imaging OCDT 
repair to increase our understanding of the car-
tilage repair process. Optical Coherence Tomog-
raphy for example can assess cartilage thickness 
and surface morphology without biopsy with 
good correlation with histology.

- Ultrasound imaging is feasible as a cheaper, less 
invasive alternative for extensive follow up for 
anterior and central OCDT. Future research will 
concentrate on its usefulness in clinical imaging 
of repair tissue and on quantitative ultrasonic 
assessment of cartilage quality.

- Intra-articular infiltration in the ankle benefits 
from imaging using either conventional fluoros-
copy or ultrasound by decreasing the amount of 
unintended extra-articular injections.

- Detailed descriptions of the microfracture tech-
nique are often lacking from literature. There 
is a need for larger high-quality studies with 
explicit description of patient groups and tech-
nique, sound methodology and uniform scoring 
and outcome measures. 

- Changes in microfracture depth or diameter do 
not affect repair tissue quality in OCDT in the 
goat. Using water jet cutting could provide a 
more standardized treatment, but the “hydro-
chipper” is yet to be developed further into a 
clinically usable device.

- It is imperative to design a patient specific treat-
ment algorithm. In our opinion OCDT treatment 
should not be differentiated for affected tissue, 
but by affected structural component and size. 
Also, the primary or secondary nature should be 
established and treated as a different entity. This 
can also guide future research and treatment 
with careful consideration of size, structural na-
ture of a defect, previous treatment and patient 
characteristics. The challenge lies in defining if 
and where simple additives suffice, and where 
extensive reconstructive treatment is necessary.

https://www.orthopeden.org/downloads/408/
proefschrift-aimee-claire-kok.pdf
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Van de Vereniging

In elke editie van nTvo vertelt een noV-lid over de bijzon-
dere kant van zijn of haar werk. Dit keer is dat Fred van 
der heijden. hij is gepensioneerd orthopedisch chirurg 
en seniorlid van de noV. Fred ondersteunt de vereniging 
bij het structureren van het oude archief en geeft een 
inkijkje in de geschiedenis van de orthopedie en de noV.

Van 1975-1980 was Van der Heijden secretaris van 
het NOV-bestuur. In die tijd werkte hij bij de Sint 
Maartsenkliniek en zijn secretaresse ondersteunde 
hem bij zijn werk als secretaris. Zijn voorganger gaf 
hem een kist met mappen en losse vellen papier. 
Van der Heijden: “Er waren destijds ongeveer 150 
leden. We kenden elkaar allemaal en we verstuur-
den nog alles per post. Ik sleutelde zelf een pro-
grammaatje in elkaar om adresstickers te printen; 
dat scheelde veel tijd. We gebruikten carbonpapier 
om ‘kopietjes’ te maken en de stapels papier en de 
hoeveelheid mappen groeide. De kist van mijn voor-
ganger werd uitgebreid met planken en kasten.” 

Archivaris 
Een collega van Van der Heijden volgde hem op als 
secretaris, dus het secretariaat bleef bij de Maar-
tenskliniek. “Ik werd toen archivaris, met name voor 
de stukken van het Concilium.” Na een brand in de 
Maartenskliniek verhuisde het archief naar Ooster-
hout en stopte Fred als archivaris. In diezelfde tijd 
kwam er een NOV-bureau in Den Bosch. “Wat doen 
we met het archief?” was een vraag die zo nu en dan 
voorbij kwam. Uiteindelijk is alles vorig jaar naar de 
kelder van het pand op de Bruistensingel verhuisd; 
de huidige thuisbasis van het NOV-bureau. “Omdat 
het toch een beetje mijn erfenis was, heb ik aange-
boden om het te sorteren. Ik zoek alles uit en het be-
stuur beslist wat we ermee doen. Je komt van alles 
tegen; verslagen, oude jaargangen van tijdschriften, 
boeken, proefschriften, biografieën etc. Tegenwoor-
dig is dat allemaal niet meer nodig, want alles staat 
online; ook de proefschriften en de ledenlijst.” 

Geheim document
Een bijzonder stuk dat Fred tegenkwam, was een 
pakje van een oud-collega. Er stond op dat dit pas 

25 jaar na zijn overlijden geopend mocht worden. 
“Samen met Chris van der Togt heb ik het geopend; 
de termijn was inmiddels verstreken. We waren 
natuurlijk benieuwd, maar het was eigenlijk al-
leen maar een levensbeschrijving en er stond niets 
schokkends in.” 

Het meest opvallende is volgens Van der Heijden 
dat werkelijk alles bewaard werd. Van belang zijn 
de visitatierapporten: “Je krijgt echt een indruk 
hoe het vroeger ging en de historie van heel veel 
klinieken ligt er nog verzameld. De opleidingen 
verliepen heel anders; meestal in één kliniek met 
soms een korte stage elders. Tegenwoordig is dit 
vaak verdeeld over verschillende locaties, o.a. 
door alle specialisaties. Dit zal ongetwijfeld in-
vloed hebben op de verslaglegging.”

Bestuur en bureau
Van der Heijden realiseert zich dat er heel veel 
veranderd is: “Er waren in het begin bijvoorbeeld 
nauwelijks grote vakgroepen, maar vooral een-
manspraktijken. Ik werkte in een kliniek met 3 an-
dere orthopeden en dat was toen de grootste van 
het land. Orthopeden met een eenmanspraktijk 
hadden vaak geen tijd voor bestuurswerk... Een 
groot verschil is dat de bestuursleden vroeger veel 
uitvoerend werk deden. Nu speelt het bureau een 
zeer belangrijke rol daarin. Het was vroeger denk 
ik wat intiemer en persoonlijker, maar zeker ook 
veel minder professioneel.”

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

De bijzondere kant van het werk van Fred van der Heijden
“Vroeger was het misschien intiemer en persoonlijker, maar ook minder professioneel”
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Symposium Zorgevaluatie
Begin november vond de 3e editie van het jaarlijkse 
symposium Zorgevaluatie van de Federatie Medisch 
Specialisten plaats. De centrale vraag was: ‘Hoe pak 
je de implementatie van zorgevaluatie aan en wie 
heeft daarin een rol?’ De bijeenkomst werd bijge-
woond door medisch specialisten, onderzoekers, 
wetenschappelijke verenigingen, patiëntenvereni-
gingen, beleidsmedewerkers, zorgverzekeraars en 
andere partijen die betrokken zijn bij zorgevaluatie.  

Hannah Willems, voorzitter Stuurgroep zorgevalua-
tie FMS, presenteerde de netwerkvoorbereider; een 
tool die wetenschappelijke verenigingen helpt bij 
het opzetten van een netwerk. De NOV heeft veel 
input geleverd voor deze tool en CORE is ingezet 
als inspirerend voorbeeld voor andere verenigingen. 
Kijk voor de tool op www.netwerkvoorbereider.nl. 

op 24 januari en 25 januari ontmoet orthope-
disch nederland elkaar in ’s-hertogenbosch. Te-
gelijkertijd vinden daar het noV-jaarcongres, 
het oVo-jaarcongres en de noV-dag voor secre-
taresses en poli-assistenten orthopedie plaats in 
1931 Congrescentrum.

Het thema van het NOV-Jaarcongres is Innovations. 
Beide dagen staan er inspirerende gastsprekers op 
het programma:
Prof. dr. Guus Schrijvers
Prof. dr. Rick Sumner
Prof. dr. Per Olav Vandvik
Prof. dr. Eugene Carragee
Prof. dr. Cindy Veenhof
Prof. dr. Lenny Verkooijen
Zowel de gastsprekers als de sprekers van het we-
tenschappelijk programma besteden aandacht aan 
innovaties binnen de orthopedie en aangrenzende 
vakgebieden. 

De ALV is op donderdag aan het einde van de middag 
en ‘s avonds is er een gezamenlijke feestavond met 
de OVO. Meer informatie over het programma en de 
inschrijving via www.orthopeden.org/congressen. 

NOV dag secretaresses en poli-assistenten
Tijdens de NOV-dag voor secretaresses en poli-assi-
stenten op donderdag 24 januari staan er presenta-
ties op het programma over heup- en knieprothesen, 
het nieuwe opleidingsplan, orthopedie overzee, 
groeisystemen voor rugafwijkingen bij kinderen, de 
trauma-unit, ingrepen aan de voet en enkel en het 

CORE

NOV-Jaarcongres 24 en 25 januari ’s-Hertogenbosch

Inventarisatie onderzoekslijnen en CORE-contact-
personen
In het najaar hebben we de lopende onderzoeks-
lijnen geïnventariseerd. Deze presenteren we 
begin 2019 online. U krijgt daarmee inzage in 
de lopende onderzoekslijnen orthopedie in Ne-
derland. Tegelijk met de inventarisatie van de 
onderzoekslijnen vroegen we de vakgroepen om 
CORE-contactpersonen aan te leveren. Hiermee 
kunnen we de communicatie binnen CORE gerich-
ter en sneller maken en halen we nog meer voor-
deel uit het netwerk. 

Herziening Onderzoeksagenda Orthopedie
In de CORE-sessie tijdens de tweede dag van het 
NOV jaarcongres presenteren we de geprioriteer-
de kennishiaten orthopedie. De uitwerking van 
de kennishiaten binnen CORE komt ook al aan de 

(ont)regelen van de zorg. Heeft uw secretaresse of 
poli-assistent zich al ingeschreven? U vindt alle in-
formatie via www.orthopeden.org/congressen.

Seniorendiner
Het jaarlijkse seniorendiner vindt plaats op woens-
dagavond 23 januari in de Orangerie van Kasteel 
Maurick in Vught. Het feestelijke diner wordt op-
geluisterd door het Orthopedisch Salon Orkest.  
Uiteraard is er die avond volop gelegenheid om 
oude bekenden te ontmoeten en de seniorleden 
zijn de dagen erna van harte welkom op het NOV-
Jaarcongres in ’s-Hertogenbosch. Op de kalender 
van de NOV-website staat informatie over de in-
schrijving: www.orthopeden.org/kalender. 

U kunt zich online inschrijven voor de activiteiten.  
Na 17 januari betaalt u € 50 extra inschrijfgeld. Tot 
ziens in ‘s- Hertogenbosch!
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orde. Wij hopen op uw aanwezigheid, uw inspiratie 
en suggesties! 

Ontbijtsessie NOV-Jaarcongres
De Commissie Wetenschap & Innovatie faciliteert 

en coördineert CORE en is het eerste aanspreek-
punt voor de voortgang van CORE. Wilt u sparren 
over de invulling van de rol van de CWI binnen CORE 
dan bent u van harte welkom op de ontbijtsessie op 
de tweede dag van het NOV-Jaarcongres!

Voor uw agenda

23 januari Seniorendiner
24-25 januari NOV-Jaarcongres Innovations
24-25 januari OVO-Jaarcongres
24 januari Algemene ledenvergadering
24 januari NOV-dag secretaresses en poli-assistenten
1 februari CCOC Wervelkolom
15 maart CCOC Schouder en elleboog
26 april Algemeen Examen Orthopedie
16 mei Strategiedag NOV-kerncommissies
16 mei Algemene ledenvergadering

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

De volgende editie van het Magazine Zorg voor 
Beweging is in de maak. Een mooi middel om 
de orthopedie én uw vakgroep op de kaart te 
zetten! heeft uw vakgroep al een bestelling 
geplaatst? 

Belangrijk om te weten
• Het magazine krijgt een ander jasje en meer 

de uitstraling van een consumentenblad. 
• De vakgroepeigen magazines zijn goedkoper 

dan voorgaande jaren. 
• U kunt zelf beeld en kopij aanleveren voor uw 

vakgroepeigen magazine. 
• De zichtbaarheid van het vakgroepeigen 

artikel (Special) verbetert; 
 het komt voorin het magazine. 
• De volgende editie gebruiken we voor 

twee jaar.

Plaats uw bestelling uiterlijk 25 januari. 
Informatie over inhoud, prijzen en bestel-
len: www.orthopeden.org/vereniging/com-
municatie/magazine-zvb. 

Vragen? communicatie@orthopeden.org 
of 073-7003410.

Magazine Zorg voor Beweging

115 ■   Nederlands Tijdschrift voor Orthopaedie, Vol 25, Nr 4, december 2018



www.arthrex.com
© Arthrex GmbH, 2018. All rights reserved. 

FiberTape® Cerclage System
Better, Flatter and Stronger Suture For Oblique Proximal Humerus Fractures

*�Arthrex Research and Development, mechanical and biomechanical testing of FiberTape® cerclage

 ■ Better handling characteristics 
compared to wire and cable

 ■ Smaller knot stacks to avoid tissue 
damage

 ■ Stronger construct�*

 ■ Numerous applications

AD2-80079-EN-B_FiberTape_Cerclage_205x275mm.indd   1 23.11.18   10:58



©2018 Zimmer Biomet

This material is intended for health care professionals only. For indications, 
contraindications, and risk information, please see the package insert and 
visit www.cddiagnostics.com.

1. Deirmengian et al. – Combined measurement of synovial fluid alpha-Defensin 
and C-reactiveprotein levels: highly accurate for diagnosing periprosthetic joint 
infection. – J Bone Joint Surg Am. 2014;96:1439-45.

Synovasure®  
Alpha Defensin

The Alpha Defensin Lateral Flow Test  
for Periprosthetic Joint Infection

Demand More From Your Diagnosis

Unparalleled accuracy  -  The Synovasure Alpha Defensin Test 
achieves 97% sensitivity and 96% specificity1

Performance backed by data1 - Synovasure Alpha Defensin Test 
maintains its performance in typically challenging situations such as: 

• Antibiotic therapy 
• Culture negative infections  
• Systemic inflammatory conditions

Easy To Use - Rapid results visible in 10 minutes

For more information visit synovasure.zimmer.com/eu  
or contact your Zimmer Biomet sales representative

• 
• Sy

Easy T

For mo
or con


