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Summary y 

Inn Chapter 1 an overview of the literature is given of the etiological factors, clinical features, radiographic 

appearancee and treatment outcome of the anterior ankle impingement syndrome. 

Thee aim of this thesis was to find experimental support for the widely cited etiological factors, develop 

andd test an additional radiographic view to visualize previously undetected anteromedial osteophytes, 

definee prognostic factors and evaluate the short and long term outcome of arthroscopic surgery in a 

prospectivee study design. 

Inn Chapter 2 a cadaver study is described in which it was investigated whether anatomical support 

couldd be find for the widely cited "traction spurs" hypothesis. This hypothesis of recurrent capsule 

tractionn (traction spurs) involves the assumption that the capsular attachment has to be located at the site 

wheree the osteophytes originate. A soft tissue component that can get squeezed between the distal tibia 

andd talus was hypothesized to be responsible for impingement complaints during dorsiflexion movements. 

Wee investigated both hypotheses in eight sagittal sawed ankle specimens. Width of the non-weight 

bearingg tibial cartilage rim, distance of the tibial and talar cartilage to the capsular attachment was measured, 

andd the relation of the soft tissue components to the anterior joint was studied. The average anterior 

tibiall  cartilage rim width was 2.4 mm. Tibial and talar cartilage-capsule distance was respectively and 

4.33 mm. and 2.4 mm. In all specimens a triangular extra-articular fat pad was overlying the anterior joint 

capsule.. It was observed that in 15 degrees dorsiflexion the synovial soft tissue component got squeezed 

betweenn the tibia and talus. 

Wee concluded that the anterior ankle joint capsule does not attach at the site where the anterior talotibial 

spurss originate. The hypothesis of formation of talotibial spurs due to repetitive capsule traction is therefore 

nott very plausible. The anatomic findings do support the hypothesis that an anteriorly located soft tissue 

componentt is present that can act as a symptom given impediment 

Inn Chapter 3 two hypothesis of formation of talotibial osteophytes in soccer players were tested. One 

hypothesiss assumes that recurrent traction to the joint capsule during maximal plantar flexion movements 

off  the foot - as can occur during the kicking action - is the essential cause. Another hypothesis suggests 

thatt osteophyte formation is related to direct damage of cartilage covering the anteromedial aspect of 

thee ankle joint. This damage is the result of repetitive microtrauma, as is for example caused by the 

recurrentt ball impact process. 

Inn a biomechanical study, it was investigated whether the degree of plantar flexion during kicking a ball 

exceedss the physiological range of ankle motion, and whether the site of impact of the ball coincide with 

thee location of the osteophytes. Furthermore we measured the magnitude of the ball impact force. 

Inn an indoor experimental setting these variables were studied in 150 kicking actions of 15 highly active 
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elitee soccer players, using mobile sensors and high-speed video. 

Thee results showed that in 39% of the kicking actions, the plantar flexion angle exceeded the maximum 

plantarr flexion angle, as measured statically. Ball impact was predominantly made with the anteromedial 

aspectt of the foot and ankle. In respectively 89% and 76% of the kicking actions, there was ball impact 

betweenn the ball and the base of first metatarsal and the anterior part of the medial malleolus. Post-

impactt ball velocity was on average 24.6 m/s, with corresponding impact force of 1025 N. 

Maximall  plantar flexion was reached only in the minority of the kicking actions. It was concluded that 

thee hypothesis of formation of talotibial osteophytes due to recurrent microtrauma to the joint capsule 

(tractionn spurs) is not very plausible. However, the data on impact location and impact force reported 

doo support the hypothesis that the anterior ankle impingement syndrome is related to reactive spur 

formation.. Repetitive forced hyperdorsiflexion, also resulting in compressive forces on the distal tibia 

andd talar neck, is most likely another etiological factor. 

Althoughh it has been shown that direct mechanical stimulation to the anterior joint line occurs in the 

kickingg action, it is still open to discussion whether the mechanical forces are high enough to induce 

osteophytee formation. Analysis of the response to intermittent compressive forcess in vitro and in vivo 

studiess are recommended to test the hypothesis of mechanical stimulation and describe the cellular 

developmentt and patterns of osteophyte formation in non-arthritic ankles. 

Inn Chapter 4 a new supplementary oblique radiograph for detection of anteromedially located 

osteophytess is described. In the standard lateral projection anteromedial tibial and talar osteophytes 

remainn undetected due to superposition or overprojection of the more prominent anterolateral border of 

thee distal tibia and lateral part of the talar neck and body. 

Thee aim of the study was to determine the maximum size of an anteromedial tibial osteophyte that 

remainss undetected in the standard lateral ankle X-ray projection. In 10 cadaver specimens the optimum 

radiographicc view was determined to visualize these medially located osteophytes. The oblique and 

standardd lateral radiographic views were tested in a clinical setting. 

Thee average protrusion of the most prominent anterolateral tibial rim over the anteromedial rim in the 

standardd lateral X-ray position was measured to be 8.5 mm. Using barium containing clay osteophytes, 

thee X-ray projection in which an anteromedial osteophyte becomes most prominent was determined. In 

thiss oblique view, the X-ray beam is tilted into a 45° craniocaudal direction with the leg in 30° external 

rotationn in relation to the standard lateral X-ray position. 

Inn a pilot study of 25 consecutive patients with an anterior ankle impingement syndrome, medially located 

osteophytess both on the anterior tibial rim and on the medial talar neck remained undetected on a 

standardd lateral X-ray projection. These osteophytes became apparent on the oblique anteromedial 

impingementt (AMI) X-ray view. Osteophytes located at the lateral part of the anterior tibial rim or on 

thee lateral talar neck were well detected on a standard lateral X-ray projection. A combination of 

standardd lateral X-ray and AMI-view is recommended to differentiate between anteromedial and 
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anterolaterall  bony ankle-impingement. In a patient with the clinical symptoms of an anterior ankle 

impingementt syndrome and absence of osteophytes in both projections an anterior soft tissue impediment 

cann assumed to be present. 

Inn Chapter 5 the diagnostic value of a oblique radiograph, additional to the lateral radiograph, for 

detectingg osteophytes in the anterior ankle impingement syndrome was evaluated in a prospective study. 

Thee hypothesis was that application of lateral radiographs is insufficient to detect anteriorly located 

osteophytes.. Oblique radiographs were hypothesized to be a relevant adjunct, due to their utility to 

detectt anteromedially located osteophytes. 

Presencee or absence of tibial and talar osteophytes on the radiographs was compared with the combined 

findingss of CT, MRI scan and arthroscopic surgery. Estimates of test characteristics were obtained for 

600 consecutivepatients with an anterior ankle impingement syndrome. 

Thee results showed that the sensitivity of lateral radiographs to detect tibial and talar osteophytes were 

400 % and 32 %, respectively (specificity 70 % and 82 %, respectively). With application of the oblique 

radiographss these figures increased to 85 % and 73 %, respectively (specificity 45 % and 68 %, 

respectively),, due to the high sensitivity of the oblique radiographs for detecting anteromedial osteophytes 

(933 % for tibial and 67 % for talar osteophytes). The lateral radiographs were sensitive in detecting 

laterall  tibial osteophytes in 58 % of the cases, with a corresponding specificity of 78 %. 

Inn 37 patients with clinical anteromedial ankle impingement, there were 22 false negative lateral radiographs 

inn the 32 bony impingement lesions, compared with two false negative oblique radiographs. This difference 

wass statistically significant. 

Itt was concluded that application of lateral radiographs is insufficient to detect anteriorly located 

osteophytes.. Oblique radiographs are a useful adjunct to routine radiographs and recommended to 

detectt anteromedial tibial and / or talar osteophytes. 

Inn Chapter 6 prognostic factors concerning the outcome of arthroscopic surgery for anterior ankle 

impingementt are described. Scoring systems for anterior impingement use the location (tibia or talus) 

andd size of the osteophytes as prognostic factors for postoperative success. Our hypothesis was that the 

degreee of preexisting osteoarthritic changes influences the outcome of treatment. 

Too test this hypothesis we analyzed variables including age, sex, affected side, location and size of the 

osteophytes,, degree of osteoarthritic changes in the ankle joint, alterations in dorsiflexion and the interval 

betweenn onset of symptoms and time of surgery in 62 prospectively included patients with a follow-up 

periodd of 2 years. 

Resultss showed that the degree of osteoarthritic changes is a better prognostic factor for the outcome of 

arthroscopicc surgery for anterior ankle impingement than size and localization of the spurs. The hypothesis 

iss that osteophytes without joint space narrowing are not a manifestation of osteoarthritic changes but 

ratherr the result of local (micro) trauma. After two years, 73% of the patients experienced overall 
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excellentt or good results. The group was divided in patients with an anterior ankle syndrome without 

jointjoint space narrowing (grade 0 and I) and patients with a bony impingement syndrome with joint space 

narrowingg (grade II). Ninety % of those without joint space narrowing had good or excellent results, 

andd 50% of those with joint space narrowing had good or excellent results. At the 2-years follow-up, 

thee group without joint space narrowing showed significantly better scores in pain, swelling, ability to 

workk and engagement in sports. The results also revealed that patients with less than 2 years of ankle 

painn before surgery and spurs located anteromedially were more satisfied with the outcome than when 

longerr periods of preoperative pain were involved and when spurs were located anterolaterally. 

Inn Chapter 7 the five to eight years results of the prospective study, which is described in Chapter 6, are 

presented.. Based on radiographic classification patients were subdivided in three categories: soft tissue 

impingementt lesions, bony impingement lesions without joint space narrowing and bony impingement 

lesionss with joint space narrowing. Preoperative, postoperative and follow-up radiographs were compared 

too score the recurrence rate of osteophytes and possible progression of joint space narrowing. 

Att an average of 6.5 (range 5-8) years all patients with soft tissue impingement lesions had an excellent 

orr good result. An excellent or good result was present in 77% of the patients with bony impingement 

lesionss without joint space narrowing. In two thirds of these patients there was partial or complete 

recurrencee of osteophytes. In the majority of patients who underwent debridement for abony impingement 

lesionn with joint space narrowing no increase of joint space narrowing had progressed at follow-up. A 

significantt improvement of pain was obtained in these patients (P=0.021). Fifty-three % of these patients 

hadd an excellent or good result. 

Att average 6.5 years follow-up arthroscopic excision of a soft tissue or a bony impediment has 

demonstratedd to be an effective procedure in patients with clinical anterior ankle impingement complaints 

andd no radiographic joint space narrowing, despite recurrence of osteophytes. The majority of patients 

(53%)) with bony impingement lesions with joint space narrowing were still satisfied with the procedure. 

Thiss is comparable with the two years results (50%). 


