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Discussion n 

Thee anterior ankle impingement syndrome is a generally accepted diagnosis for a condition 

characterizedd by anterior ankle pain with limited and painful dorsiflexion.I7:l9:21 Morris20 (1943) 

andd later Mc Murray19 (1950), named the condition "athletes ankle" or "footballer's ankle". In 

subsequentt studies the term has been replaced by "anterior ankle impingement syndrome".38 

Thee cause of impingement can be either a soft tissue or bony obstruction. Bony spurs can lead to 

aa "kissing" phenomenon and concomitant pinching of hypertrophic synovial tissue.';3:7 In patients with 

clinicall  signs of an anterior ankle impingement syndrome, absence of detectable spurs or osteophytes, will 

leadd to the diagnosis soft tissue impingement. 

Inn general, osteophytes are a secondary manifestation of osteoarthritic changes.I4-34 In osteoarthritis 

thee formation of osteophytes is subscribed to stimulation of cells at the chondrosynovial junction 

byy polysaccharides derived from degradation of articular cartilage.38 

Inn the ankle, however, osteophytes can be present without apparent damage of the weight bearing 

cartilage.. In these patients there are no radiographic signs of joint space narrowing.19 These talotibial 

osteophytess are frequently found in relative young athletes with a history of inversion sprains.29 

Etiologyy of impingement 
Thee etiology of these impinging talotibial spurs formation is not fully understood. McMurray19 

(1950)) subscribed the development of the talotibial osteophytes to repeated capsule traction of 

thee anterior ankle joint, by repetitive kicking with the foot in hyperplantar flexion (ea. traction 

spurs).199 Since then, the "traction spurs" theory is widely cited.3810:22 O'Donoghue21 (1957) 

consideredd the osteophytes to be related to direct mechanical trauma associated with the 

impingementt of the anterior articular border of the tibia in the talar neck, during forced dorsiflexion 

off  the ankle joint. According to Hawkins10 (1988) runners, dancers and high-jumpers are prime 

exampless of athletes who may be predisposed to this repetitive trauma mechanism. 

Wee set up a number of studies to investigate the etiology of anterior tibial and talar neck 

osteophytes.. We performed a cadaver study in which the local anatomy of the anterior ankle 

jointt was studied, in particular the insertion of the anterior joint capsule. We found that the 

capsulee originates proximal to the joint level. Since the spurs develop at the joint level and thus 

nott at the site of capsular insertion, our findings did not support "the traction spurs" theory. This observation 

iss in accordance with the findings at arthroscopy. In patients with bony impingement lesions the location 

off  spurs is reported to be at the joint level and within the confines of the joint capsule.36 Almost 90% of 

thee osteophytes are reported to be situated well within the attachment of the joint capsule. On the talar 

side,, the typical osteophytes are found proximal to the talar neck notch. Both tibial and talar osteophytes 

cann easily be detected during an arthroscopic procedure with the ankle in forced dorsiflexion. The 

capsulee does not have to be detached to locate and remove these osteophytes. From our anatomic 
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study,, as well as from the arthroscopic findings, it must be concluded that genuine traction spurs situated 

att the attachment of the anterior capsule account only moderately for the osteophytes located near the 

articularr margin of the anterior ankle joint.36 

Thee data of the biomechanical analysis of the kicking action revealed that hyperplantar flexion during the 

kickingg action, as supposed by McMurray19 (1950), was reached only in the minority of the kicking 

actions.. The hypothesis that formation of talotibial osteophytes is secondary due to recurrent traction 

traumaa to the joint capsule is therefore not very plausible.31 

Inn the presented studies we suggest that formation of osteophytes in the ankle is related to direct 

damagee to the rim of the anterior ankle cartilage in combination with recurrent direct micro trauma. 

Inn the cadaver study it was shown that the anterior distal tibial rim as well as the anterior aspect 

off  the medial malleolus is covered by nonweigthbearing cartilage. The width of this anterior 

rimrim was measured to be average 2.4 mm (1.5 to 3.0 mm)30 Direct macro trauma to this anterior 

cartilagee rim is observed in the majority of patients with supination traumas.33 Subsequent repetitive 

microo trauma might induce inflammation, the development of scar tissue, calcification, and subsequently 

spurr formation.3':35;36 In our biomechanical analysis of the kicking action in soccer, it was shown that 

impactt of the ball coincides with the location of the osteophytes and that the magnitude of the impact 

forcee is potentially harmful, indicating this can be regarded as repetitive direct micro trauma to the 

anteromediall  aspect of the ankle.'':'2:'5:'8 

Thiss theory gives an explanation for the development of anteromedial osteophytes in soccer 

playerss with a history of supination trauma. However no answer is given to explain the 

alternativelyy lateral located osteophytes, as seen in other athletes. One can hypothesize that 

forcedd dorsiflexion can act as a direct macro and - or micro trauma mechanism to the anterior 

jointt cartilage. This hypothesis involves the assumption that during hyper dorsiflexion there is 

directt talo-tibial contact that induces trauma to the anterior cartilage rim of the ankle, and that 

thee hyper dorsiflexion frequently occurs. Further anatomical studies and high-speed video 

analysiss are required to support this hypothesis. 

Radiographicc features 
Thee talotibial osteophytes are generally visualized on standard lateral and anteroposterior (AP) 

radiographs.. In the lateral projection the line through both malleoli is positioned perpendicular to 

thee surface of the radiograph film. To obtain this optimum lateral radiograph the foot has to be placed in a 

sagittall  angle, which can be well over 40° internal rotation.4:9 Small variations in this angle can cause 

considerablee variations in radiographic appearance of the osteophytes. In normal anatomy, the anteromedial 

tibiall  plafond curves dorsally into the anteriorrim ofthe medial malleolus. Ray23 (1994) showed in 77 ankle 

specimenss that this anteromedial tibial notch is a normal anatomical appearance. In the routine lateral X ray 

projectionn the more prominent anterolateral border ofthe distal tibia is visualized. Anteromedial tibial 

osteophytess remain undetected due to superirnposition or overprojection ofthe more prominent anterolateral 
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borderr of the distal tibia.37 The typical talar impingement osteophyte is located just proximal to the notch of 

thee talar neck.28 On the standard lateral radiograph these medially located talar osteophytes may remain 

undetectedd due to overprojection or superimposition of the lateral part of the talar neck and body. 

Consequently,, in patients with clinical anterior impingement symptoms the diagnosis anterior soft tissue 

impingementt will be made despite the fact that anteromedial osteophytes, ossicles or posttraumatic 

calcificationss may be present. At arthroscopic surgery ossicles or osteophytes may remain undetected, 

especiallyy in patients with accompanying synovial reflections overlying the concealed osteophytes. During 

openn surgery these osteophytes can be palpated, but at arthroscopic surgery the surgeon misses this 

tactilee information. Preoperative detection of these osteophytes, ossicles or posttraumatic calcification is 

thereforee important for precise diagnosis and pre-operative planning. 

Inn a radiographic study, using ten cadaver ankles, it was shown that anteromedial osteophytes up to 7.3 

mm.. size, originating from the anteromedial tibial border, remain undetected on the standard lateral 

radiographicc projection.37 We developed an oblique radiograph for detection of these spurs: the 

anteromediall  impingement (AMI) view. Starting from the lateral projection, with the foot in plantarflexion 

stepwisee adjusting of the beam revealed an optimum position of 30° external rotation and 45° craniocaudal 

direction. . 

Thee clinical value of this new oblique radiograph in patients with anterior ankle impingement was tested 

inn a pilot study and, following this, in a prospective diagnostic study. In the pilot study patients with 

radiographicc evidence of osteophytes were included. The findings on the lateral and oblique radiographs 

inn these bony impingement lesions were compared with the findings at arthroscopy. The clinical value of 

thiss oblique view was thus demonstrated. Medially located osteophytes, which remained undetected on 

thee standard lateral projection, became visible on the AMI view. Anterolateral tibial and talar osteophytes 

weree well detected on a standard lateral radiograph projection. There was a high correlation between 

thee location of symptoms, the radiographic location of the osteophytes and the findings at arthroscopy. 

Inn the prospective study, 60 consecutive patients with clinical signs of an anterior ankle impingement 

syndromee were included. The results of the presence or absence of tibial and talar osteophytes as 

detectedd on the radiographs were compared with the combined findings of CT, MRI scan and arthroscopic 

surgeryy (gold standard). The sensitivity of lateral radiographs to detect tibial and talar osteophytes were 

400 % and 32 % (specificity 70 % and 82 %). When combined with the oblique radiographs these 

figuresfigures increased to 85 % and 73 % (specificity 45 % and 68 %). This increase of reliability was due to 

thee high sensitivity of the oblique radiographs for detecting anteromedial osteophytes (93 % for tibial 

andd 67 % for talar osteophytes). The lateral radiographs were sensitive in detecting lateral tibial osteophytes 

inn 58 % of the cases, with a corresponding specificity of 78 %. In patients with clinical anteromedial 

anklee impingement and negative lateral radiographs, the oblique radiographs were useful to detect the 

anteromediall  osteophytes and confirmed the diagnosis anteromedial bony impingement lesion in 91 % 

off  the patients. 

Laterall  radiographs are insufficient to demonstrate anteromedially located osteophytes. We concluded 
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thatt oblique radiographs are a useful adjunct to routine radiographs and recommended to detect 

anteromediall  tibial and / or talar osteophytes. 

Thee last decade helical CT and MRI scans in patients with chronic ankle pain are increasingly applied.2--4-4" 
27:277 Their diagnostic value is supposed to be higher than plain radiographs alone. These imaging techniques 

are,, however, accompanied by higher costs, less availability and they are more time consuming for the 

patient.. The advantage of a single oblique radiograph in detecting medial osteophytes in patients with 

anteromediall  impingement is its low cost, ease of low technology and usefulness of adjunct to routine 

radiographs.. One can speculate whether it can compete with the CT and MRI scan regarding sensitivity, 

specificity,, interobserver variation in positioning the beam and interpretation dependency. These factors 

shouldd be analyzed in a further study. 

Treatmentt  and outcome 
Thee outcome of arthroscopic treatment of sixty-two consecutive patients with an anterior ankle 

impingementt syndrome was evaluated in a prospective study.32 36 Most patients were relative 

young,, had experienced one or more supination traumas and were involved in (team) sports. In 

thiss respect the population in these studies was comparable with other studies.136101316-228 

Thee results of standardized follow-up at 4 months and 1 and two 2 years showed that the degree 

off  osteoarthritic changes is a better prognostic factor for the outcome of arthroscopic surgery 

forr anterior ankle impingement than size and localization of the spurs, as supposed by Scranton 

andd McDermott (1992).28 It was hypothesized that osteophytes without joint space narrowing 

aree not a manifestation of osteoarthritic changes, but rather the result of local (micro) trauma. 

Afterr arthroscopic removal of these spurs a "normal" joint remains and superior results were obtained, 

whenn compared to removal of spurs secondary to arthritis. Ninety % of those without joint space 

narrowingg had good or excellent results, and 50% of those with joint space narrowing had good or 

excellentt results. 

Patientss with clinical signs of anteromedial impingement and anterior osteophytes on the standard lateral 

radiographss demonstrated superior results when compared with patients with anterolateral impingement. 

Sincee no oblique views were used in this study, the size of these anteromedially located osteophytes 

mustt have been large enough to become visible on the standard lateral radiographs. As the size of the 

osteophytess has been shown to correlate with the results of surgery28, inferior results for anteromedial 

lesionss would have been expected. The reason for this phenomenon remains unexplained. 

Inn patients with a clinical anteromedial impingement syndrome and normal standard radiographs, the 

surgeonn will expect a soft tissue impediment during surgery. It has been demonstrated that in the vast 

majorityy a bony impingement is accompanied by soft tissue pathology, like synovitis, scar tissue and 

adhesions.322 In a patient with a false negative lateral radiograph the bony abnormality can be easily 

missed,, especially when there is accompanying soft tissue reflections overlying the osteophytes.32 

Thee treatment results of bony impingement lesions without joint space narrowing at 6.5 years (5-8 years) 
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weree comparable with the 2 years results of the same cohort of patients36 and with studies of shorter 

follow-upp time.1016-8 We found no studies with comparable long-term follow-up period. 

Radiographicc recurrence of osteophytes occurred in 67 % of the bony impingement lesions without joint 

spacee narrowing (grade I lesions). All patients with recurrence of osteophytes had a history of recurrent 

supinationn traumas, repetitive forced dorsiflexion movements and/or participation in soccer. It is likely 

thatt these circumstances influenced the (partial) recurrence of osteophytes. The majority of patients in 

whichh there was recurrence of osteophytes were asymptomatic. Recurrence of osteophytes did not 

correlatee with a less favourable outcome. 

Thesee asymptomatic ankle spurs are a frequently reported phenomena. Cheng5 (1998) reported 

asymptomaticc ankle spurs in 45% of football players and 59 % of dancers. These spurs can 

becomee symptomatic when hypertrophic synovium, scar tissue or anterior capsule is squeezed 

betweenn the tibial and talar osteophytes. The cause of pain in patients with bony anterior ankle 

impingementt is probably not the osteophyte itself but the synovial tissue, joint capsule or scar 

tissuee that get squeezed in between the osteophytes. In theory, removal of the soft tissue 

impedimentt without removal of spurs would be sufficient to relieve symptoms. Talar and tibial 

osteophytes,, however, reduce the anterior joint space. Removal of these spurs is important to 

restoree anterior joint space, create sufficient freedom of movement and prevent recurrence of 

impingementt 3'6',0J3-22-28 

Futuree prospects 
Wee studied the etiology, diagnosis and arthroscopic treatment and outcome of the anterior ankle 

impingementt syndrome. We started with a prospective follow-up study. From this study a number of 

hypothesiss and questions, concerning etiology and diagnosis, did arise. 

Biomechanical,, experimental anatomic and radiographic studies were subsequently performed and 

elucidatedd the etiology and diagnosis. New hypotheses and questions have appeared. 

Wee feel that future research should focus on the following topics: 

1.. What is the role of repetitive hyper dorsiflexion movements, concerning the etiology of 

anteriorr talo-tibial osteophytes? 

2.. Is removal of the soft tissue impediment, in patients with a combined soft tissue and bony impingement, 

sufficientt to relieve the symptoms on the short and long term follow-up? 

3.. Can the lateral and oblique radiographs compete with the CT and MRI scan, regarding test 

characteristicss and interpretation dependency? 
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