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Abstract t 
Sixty-twoo consecutive patients with painful limited dorsiflexion of the ankle 
nott responding to conservative treatment participated in a prospective study. 
Al ll  42 men and 20 woman (average age, 31 years) underwent arthroscopic 
surgery.. Preoperative radiographs were graded according to an osteoarthritic 
andd an impingement classification. Standardized follow-up took place at 4 
monthss and 1 and two 2 after surgery. Results showed that the degree of 
osteoarthriticc changes is a better prognostic factor for the outcome of 
arthroscopicc surgery for anterior ankle impingement than size and localization 
off  the spurs. The hypothesis is that osteophytes without joint space narrowing 
aree not a manifestation of osteoarthritic changes but rather the result of local 
(micro)) trauma. After two years, 73% of the patients experienced overall 
excellentt or good results. At the 2-years follow-up, the group without joint space 
narrowingg showed significantly better scores in pain, swelling, ability to work and 
engagementt in sports. This study also revealed that patients with less than 2 years of 
anklee pain before surgery and spurs located anteromedially were more satisfied with 
thee outcome than when longer periods of preoperative pain were involved and when 
spurss were located anterolaterally. 
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Introduction n 

Anteriorr impingement syndrome of the ankle is a generally accepted diagnosis for a condition 

characterizedd by anterior ankle pain with limited and painful dorsiflexion.I4;l6 The cause can be 

eitherr a soft tissue or bony obstruction. In general, osteophytes are a secondary manifestation 

off  osteoarthritic changes.924 In the ankle, however, repetitive minor trauma, as seen in athletes, 

cann induce spur formation.14 Some authors state that these osteophytes are formed through 

extensivee strain on the anterior joint capsule3 or evolve mainly due to the repetitive trauma 

itself.3;l5:l6Damagee to the cartilage covering the anterior surface of the distal tibia and the anterior 

rimm of the medial malleolus is known to occur in the majority of supination traumas.22;23 Recurrent 

microtraumaa will induce inflammation, development of scar tissue, calcification and subsequent 

spurr formation. 

Scoringg systems for anterior impingement use the location (tibia or talus) and size of the 

osteophytess as prognostic factors for postoperative success.'8:l9Our hypothesis, on the other 

hand,, is that the degree of preexisting osteoarthritic changes influences the outcome of treatment. 

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

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

andd the interval between onset of symptoms and time of surgery. This was a prospective study 

withh a follow-up period of 2 years. 

Materialss and methods 

Sixty-ninee consecutive patients with anterior impingement syndrome underwent arthroscopic 

debridementt between January 1991 and January 1993. All patients had experienced persistent 

anteriorr ankle pain for at least six months with painful limitation of dorsiflexion. Patients 

whosee ankles showed loose bodies, osteochondral defects or severe osteoarthritic changes with 

strongg reduction in range of motion were excluded from participation in this study. 

Thee outpatient arthroscopic procedures were all carried out by one surgeon (CNvD).21 

Preoperativee radiographs (AP and lateral views) were scored using the classification for 

osteoarthritiss of the ankle joint outlined in Table 1 and Figure 1 and also according the 

impingementt classification developed by Scranton and McDermott and outlined in Table 2.19 

Thee scoring was performed by two independent observers who had no knowledge of the outcome 

off  surgery. 

AA differentiation was made between anteromedial and anterolateral impingement (Fig. 2). Since 

anteriorr impingement is a clinical diagnosis, this differentiation is based solely on findings at 



622 Chapter 6 

Fig.. 1 a-d. Anteroposterior and lateral radiographs illustrating the osteoarthritis classification. 

(a)) Grade 0: Normal joint or subchondral sclerosis. 
Female,, 21 years. Patient presented with soft tissue impingement. Patient satisfaction scores at 4 months, 
11 and 2 years were excellent. 

(b)) Grade I: Osteophytes without joint space narrowing. 
Female,, 45 years. Formation of osteophytes at the non-weightbearing cartilage (black arrows). The 
osteophytess and calcification at the tip of the medial malleolus (white arrow) were removed 
arthroscopically.. Patient satisfaction at all follow-up periods was scored as good. 
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(c)) Grade II: Joint space narrowing with or without osteophytes. 
Male,, 37 years. Patient had a history of lateral ankle ligament lesion at age 16, Weber-C ankle fracture 
treatedd by internal fixation at age 30, 21 years of participating in soccer and 5,5 years of ankle pain. All 
osteophytess were removed arthroscopically. Follow-up satisfaction at 4 months: good, 1 and 2 years: 
fair.. Recently the 5 years follow-up satisfaction score was good, but the patient had to stop participating 
sports.. Black small arrows indicate joint space narrowing. White arrow points at osteophytes and calcifications. 

(d)) Grade III: (Sub) total disappearance/deformation of the joint space. 
Female,, 33 years. Patient had a history of a neglected talus fracture with subsequent avascular necrosis 
att age 18, which was treated 9 months after the trauma by bone graft through a medial malleolar 
osteotomy.. X-rays shows deformation of the talus with incongruence of the joint space. (Patient was not 
includedd in the study) 
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Tablee 1. Classification for osteoarthritic changes of the ankle joint 

Grade e Characteristics s 

Gradee 0 Normal joint or subchondral sclerosis. 
Gradee I Osteophytes without joint space narrowing. 
Gradee II Joint space narrowing with or without osteophytes. 
Gradee II I  (Sub)total disappearance / deformation of the joint space. 

Tablee 2. Classification of anterior ankle impingement" 

Type e Characteristics s 

Typee I Synovial impingement. X-rays show an inflammatory reaction, up to 3 mm spur 
formation. . 

Typee II Osteochondral reaction exostosis. X-rays manifest osseous spur formation greater than 
33 mm in size. No talar spur is present. 

Typee III Significant exostosis with or without fragmentation, with secondary spur formation on 
thee dorsum of the talus seen, often with fragmentation of osteophytes. 

Typee IV Pantalocrural arthritic destruction. X-rays suggest medial, lateral or posterior, 
degenerative,, arthritic changes. 

Fig.. 2. Clinical differentiation between anteromedial 
andd anterolateral impingement. 
Att the anterior joint line the tibialis anterior 
musclee and the extensor digitorum longus muscle 
dividess the anterior ankle joint in a medial section 
(sectionn I), middle section (section II) and lateral 
sectionn (section III) . If pain on palpation in a 
patientt with a clinical anterior impingement 
syndromee is predominantly located in the medial 
sectionn (section I) the diagnosis is anteromedial 
impingement.. In patients with an anterolateral 
impingementimpingement the pain is predominantly located 
inn the lateral section (section III) . 
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physicall  examination. On palpation of the anterior joint line, the patient was asked if the test 

recreatedd his or her pain. Since the middle section (section II in Fig. 2) is covered by neurovascular 

structuress and tendons, this part of the joint is difficult to access by palpation. No patients in 

ourr series demonstrated pain on palpation exclusively located in this mid-anterior section. If a 

patientt with a clinical anterior impingement syndrome experienced pain predominantly located 

inn section I when palpated, the diagnosis was anteromedial impingement. If pain on palpation 

wass predominantly located in section III , the diagnosis was anterolateral impingement. 

Thee results of tests performed before surgery and at four months, one year and two years after 

arthroscopicc surgery were rated according to a scoring system that is used to assess results in 

fourr categories.17 Good and excellent results were grouped together and tested against fair and 

poorr results. Furthermore age, sex, affected side, changes in dorsiflexion and the time between 

complaintss and time of surgery were evaluated. One author performed assessment of dorsiflexion. 

Ann independent observer assessed all other variables. 

Changess in the variables over time were assessed using the Wilcoxon rank-sum test. Comparisons 

att matching intervals were evaluated with the Mann-Whitney "U" test. Statistical significance 

wass assumed for P values of less than 0.05. 

Surgicall  Technique 
Thee patient is placed in a supine position with slight elevation of the ipsilateral buttock. The 

heell  of the affected foot rests on the very end of the operating table, thus making it possible for 

thee surgeon to fully dorisflex the ankle joint by leaning against the sole of the patient's foot 

(Fig.. 3a). After making an anteromedial skin incision, the surgeon bluntly divides the 

Fig.. 3 a. Surgical procedure 
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Fig.. 3 b. In the dorsiflexed position by fillin g thejoint 
withh saline the anterior compartment 'opens up'. All 
structuress in front of the medial malleolus, lateral 
malleoluss as well as the front of the distal tibia and 
talarr neck can be easily inspected and treated. The 
arrowss point at the osteophytes on distal tibia and 
talarr neck. 

Fig.. 4 a. The contour of the tibia is identified by 
shavingg away the scar tissue just superior to the 
osteophytee (double arrows). Single arrow points 
att the calcified anterior cartilage rim. 

Fig.. 3 c. Distraction ofthejoint results in tightening 
off  the anterior joint capsule, thus making it more 
difficul tt to identify the structures in the anterior 
compartment. . 

b b 

Fig.. 4 b. After resection of the osteophyte (heavy 
dots)) an overcorrection is pursued with reduction 
off  the medial malleolus (light dots). 
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subcutaneouss layer with a hemostat. A 4 mm, 30° angle arthroscope is routinely used. The 

anterolaterall  portal is made under arthroscopic control. Additional portals just anterior to the 

tipp of the lateral or medial malleolus portal are used only when indicated. 

Osteophytess are removed by a 4 mm chisel and burr. These spurs can be easily identified when 

thee ankle is in a fully dorsiflexed position (Fig. 3b). We do not use distraction of the joint 

becausee it results in tightening of the anterior capsule, thus making it more difficult to identify the osteophytes 

(Fig.. 3c). Another advantage of the forced dorsiflexion position is the fact that the talus is concealed in the 

joint,, thereby protecting the weightbearing cartilage of the talus from potential iatrogenic damage (Fig. 3c). 

Thee contour of the anterior tibia is firstly identified by shaving away the tissue just superior to the osteophyte 

(Fig.. 4a). An overcorrection of the medial malleolus is generally pursued by shaving some of it away after 

resectionn of the osteophyte (Fig. 4b). 

Postoperativee rehabilitation treatment consists of a compressive bandage and partial weightbearing for 

33 to 5 days. The patient is instructed to actively dorsiflex his or her ankle and foot upon awakening and 

too continue this exercise a few times every hour for the first 2 to 3 days after surgery. 

Results s 

Sevenn patients could not be traced for late follow-up, and a total of 62 patients participated in 

thee study. There were 42 men and 20 women with an average age of 31 years (range, 16 to 52) 

andd in 40 cases the impingement involved the right ankle. Thirty-seven patients experienced 

onee or more supination traumas. Fourty-one patients were involved in team sports. Twenty-

fourr patients had played soccer for at least five years. Thirty patients experienced anteromedial 

symptoms,, and 32 patients, predominantly anterolateral symptoms. 

Noo patients experienced complications other than three that had numbness on the dorsal aspect 

off  the foot due to injury of the lateral branch of the superficial peroneal nerve. In 52 patients a 

bonyy obstruction was present and removed. In the vast majority of these patients additional soft 

tissuee swelling, synovitis or scar tissue were present and removed. In 46 of these 52 patients, 

thee osteophytes were localized well within the attachment of the joint capsule. In the patients 

withoutt osteophytes five patients demonstrated a presyndesmotic soft tissue obstruction, while 

inn 5 others, a soft tissue obstruction in front of the medial malleolus was found and removed. 

Accordingg to the osteoarthritic classification there were 10 grade 0,34 grade 1,18 grade II lesions. There 

weree no significant differences in all tested variables between grade 0 and I. The results of these two 

categoriess were therefore combined (grade 0/1). This combined group was statistically tested against grade 

III  lesions. In all follow-up periods, patients with grade 0/1 and II experienced a significant decrease in pain 

andd swelling compared with their preoperative levels (Fig. 5). Patients with grade 0/1 lesions also 
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Fig.. 5. Pain Scores. Development of pain 
scoress in time for the two radiological 
osteoarthritiss grades: 0 / I vs. II . 
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experiencedd a significant improvement in the ability to work and engagement in sports. Four months 

afterr surgery, grade 0/1 patients showed a significantly better score for reduction of swelling compared 

withh grade II  patients. After 1 and 2 years patients classified as having grade 0/1 lesions showed significantly 

betterr scores for reduction of swelling and return to sports and work, and patient satisfaction than grade 

III  patients. 

Thee distribution of patients in the Scranton and McDermott impingement classification was type 1,23 

patients;; type II , 3 patients; type III , 24 patients; and type IV, 12 patients. Testing succeeding categories, 

afterr a 1 -year follow-up there was significantly better patient satisfaction among type I patients than type 

II ,, and less pain among type II I  patients than type IV. All other differences were not statistically significant. 

Too analyze for a correlation in the Scranton and McDermott impingement classification that was comparable 

Tablee 3. Results of arthroscopic debridement of anteromedial ankle spurs.'7 

Osteoarthriticc Grade 
0 0 
I I 
II I 

Impingementt Type 
I I 
II I 
III I 
IV V 

Overall l 

Excellent/Goodd results (%) 

N N 

5 5 
16 6 
9 9 

12 2 
0 0 
11 1 
7 7 

11 year 

100 0 
100 0 
67 7 

100 0 
--
91 1 
71 1 
89 9 

22 years 

100 0 
94 4 
66 6 

100 0 
--
91 1 
71 1 
87 7 

Visual l 

Pre e 

7.0 0 
6.7 7 
7.3 3 

6.7 7 
--
7.0 0 
7.3 3 
6.9 9 

analogg pain 

11 year 

2.5 5 
2.9 9 
4.2 2 

3.0 0 
--
3.2 2 
3.7 7 
3.2 2 

scoree (1-10) 

22 years 

2.5 5 
2.9 9 
4.4 4 

2.8 8 
--
3.2 2 
4.3 3 
4.3 3 
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Tablee 4. Results of arthroscopic aebridement of anterolateral ankle spurs.1 

Osteoarthriticc Grade 
0 0 
I I 
II I 

Impingementt Type 
I I 
II I 
II I I 
IV V 

Overall l 

Excellent/Goodd results (%) 

N N 

5 5 
18 8 
9 9 

11 1 
3 3 

13 3 
5 5 

11 year 

100 0 
72 2 
44 4 

100 0 
67 7 
54 4 
60 0 
72 2 

22 years 

100 0 
72 2 
33 3 

100 0 
67 7 
46 6 
40 0 
66 6 

Visual l 

Pre e 

6.4 4 
6.3 3 
7.4 4 

6.4 4 
5.7 7 
7.5 5 
7.4 4 
6.9 9 

analogg pain score (1-10) 

11 year 

2.2 2 
3.7 7 
5.3 3 

2.8 8 
3.7 7 
4.5 5 
5.2 2 
3.9 9 

22 years 

2.2 2 
3.9 9 
6.1 1 

2.8 8 
3.7 7 
5.2 2 
5.6 6 
4.3 3 

too the correlation in the osteoarthritic classification, types I, II, III were combined and tested against 

typee IV . Only differences in pain, ability to return to sports, and patient satisfaction proved to be 

significantt at 1 year, and there were no differences established comparing outcomes at 4 months and 2 

yearss with the preoperative situation. 

Patientss with anteromedial and anterolateral impingement lesions were equally divided over all osteoarthritic 

gradess and impingement types. The percentage of patients with excellent or good results and the results 

Tablee 5. Combined excellent/good results of arthroscopic debridement of anteromedial and anterolateral 
anklee spurs.17 

N N 

Excellent/Goodd Results (%) 

44 months 11 year 22 years 

Overall l 
Osteoarthriticc Grade 

0 0 
I I 
II I 

Impingementt Type 
I I 
II I 
III I 
IV V 

Anteromedial l 
Anterolateral l 

10 0 
34 4 
18 8 

23 3 
3 3 

24 4 
12 2 

30 0 
32 2 

84 4 73 3 

90 0 
87 7 
71 1 

100 0 
100 0 
76 6 
67 7 

93a a 

66 6 

100 0 
85 5 
61 1 

100 0 
67 7 
75 5 
64 4 

89b b 

72 2 

100 0 
82 2 
50 0 

95 5 
67 7 
67 7 
50 0 

87 7 
66 6 

"Significantt superior result compared with anterolateral impingement (P=0.0079) 
Significantt superior result compared with anterolateral impingement (P=0.0416) 
Significantt superior result compared with anterolateral impingement (P=0.0464) 
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off  the visual analog pain score, subdivided by the osteoarthritic and impingement classification in time, 

aree given for the anteromedial and anterolateral impingement groups in Table 3 and 4, respectively. In all 

follow-upp periods, patients with anteromedial impingement showed significant superior results (Table 5). 

Testingg for differences between patients' age (above or below the average), sex, or involvement of the right 

orr left ankle revealed no statistically significant differences. Patients who had experienced ankle pain for 

lesss than 2 years before arthroscopic surgery proved to be more satisfied with the outcome of the procedure 

att the 2-year follow-up period than those who had experienced pain for more than 2 years before surgery. 

Patientss who had had more than 2 years of pain before surgery had more grade II osteoarthritic changes 

thann patients who had had less than 2 years of pain before surgery. At all follow-up periods for all categories, 

dorsiflexionn improved by 5° or more in about 25% of patients (range, 22 to 30%). 

Discussion n 

Anteriorr impingement is a common cause of ankle pain especially in athletes.1415 Our overall 

resultss of arthroscopic surgery as well as the low complication rate'?2('are comparable with 

whatt has been reported by other authors.,:6:7:l,:i:::l7:ig 

Thee differentiation in soft tissue (synovial) and bony impingement is generally accepted. A 

subsequentt classification of bony impingement is subject to discussion. One can categorize painful 

anteriorr ankle spurs according to their size and localization.'g The size of spurs is measured on the 

laterall  radiographs. In this projection, both malleoli are positioned perpendicular to the surface of 

thee film, and therefore the foot has to be placed in a sagittal angle that can be well over 45°. Small 

variationss in this angle can cause considerable variations in radiological appearance of these 

spurs.. In addition, osteophytes on the anterior border of the medial malleolus are undetected on 

standardd AP and lateral radiographs because of superposition or overprojection or both. 

Anotherr important issue is the location of the spurs. Genuine traction spurs situated at the 

attachmentt of the anterior capsule account only moderately part for the osteophytes located 

nearr the articular margin of the anterior ankle joint. In our study, almost 90% of the osteophytes 

weree situated well within the attachment of the joint capsule. On the talar side, the typical 

osteophytee is found proximal to the talar neck notch. Both tibial and talar osteophytes can 

easilyy be detected during an arthroscopic procedure with the ankle in forced dorsiflexion (Figure 6). The 

capsulee does not have to be detached to locate and remove these osteophytes. 

Inn normal anatomy, the lower surface of the anterior tibia and the anterior part of the medial 

malleoluss are covered with cartilage. The anterior joint capsule attaches onto the tibia above 

thiss cartilage rim, some 5 mmm above the joint line. It is this nonweightbearing anterior cartilage 

rimrim that undergoes the osteophyte transformation. Damage to this anterior cartilage rim is known to 

occurr in the majority of supination traumas.2223 Depending on the degree of damage, a repair reaction 
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Fig.. 6. Anatomic location of the anterior joint capsule. 
Notee that the common location of the osteophytes 
(arrows)) is well within the capsule. 

withh cartilage proliferation, scar tissue formation and calcification will follow. Additional damage by 

recurrentt instability or forced ankle movement will further enhance this process. Recurrent direct (micro) 

traumaa to this anteriorly located cartilage rim could be another important factor. Except for a thin 

subcutaneouss layer, parts of the involved anterior cartilage rim (especially the anteromedial and 

anterolaterall  segments) are covered only by skin. 

Analysiss of the kicking action in soccer demonstrates that ball contact is predominantly with 

thee dorsomedial aspect of the foot and ankle.1013 The average kicking velocity is 96km/h. During 

aa match, there are 60-120 ball contacts per player, and even more during training."1 These contacts 

havee to be considered as repetitive microtrauma to the involved structures. Especially in cases 

weree extensive cartilage damage is already present because of supination or direct trauma; 

repetitivee ball kicking can explain the development of the so-called footballers' ankle.14 In this 

study,, 76% of the patients had a history of supination trauma or participation in soccer or both. 

Ourr hypothesis is that the formation of osteophytes in these patients is related to direct damage 

off  the ankle cartilage rim in combination with recurrent microtrauma. Apart from a direct 

trauma,, forced dorsiflexion of the ankle joint can regarded to be a microtrauma in this respect. 

Otherr authors mention repeated forced dorsiflexion as a single etiological factor.316 These spurs 

mustt be differentiated from osteoarthritic spurs. 

Ourr results show a significant difference in prognosis between these two types of osteophytes. Osteophytes 

withoutt joint space narrowing (grade 0/1) are not a manifestation of osteoarthritis and subsequently a 

"normal""  joint remains after removal of these spurs. Since none of the existing scoring systems take this 

aspectt into account, we developed a classification for ankle osteoarthritic changes that is different from 

existingg systems grading for osteoarthritis.28 Two categories with (grade II) or without (grade 0/1) joint 

spacee narrowing on the radiographs were compared and tested for the various variables. In accordance 

withh the literature, patients with grade III osteoarthritis were considered to be unsuitable for arthroscopic 
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debridement.33 In all follow-up periods, all patients reported less pain and swelling than before surgery. 

Iff  this was the main objective of the arthroscopic procedure, it can be stated that 2 years after surgery 

bothh groups still showed beneficial results. Patients with grade 0/1 however lesion, however, showed 

significantlyy better results for all variables at the 2-year follow-up period. 

Resultss of this study showed that the osteoarthritic classification proved to be more discriminative 

thann the impingement classification as a predicting value for the outcome of arthroscopy for 

anteriorr ankle impingement. 

Whenn a distinction is made for location of osteophytes, it is apparent that patients with 

anteromediall  impingement demonstrated superior results at all follow-up periods when compared 

withh patients with anterolateral impingement (Table 4). The distribution over the radiological 

categoriess is balanced for both locations, and the reason for this difference remains unexplained. 

Thee size of the osteophytes has been shown to correlate with the results of surgery. Larger 

osteophytess are associated with a longer history of complaints, and our results demonstrate that 

thiss indeed have unfavorable prognoses. Since the size of an osteophyte is difficult to measure 

becausee of inconsistency in the radiological projections, it seems appropriate to take the time 

intervall  before surgery as a prognostic factor. 

Inn conclusion, a classification focused on osteoarthritic changes appears to be effective in the 

predictionn of the outcome for arthroscopic surgery for ankle impingement. Results for pain, 

swelling,, engaging in sports activities and work, and patient satisfaction are superior in patients 

withoutt joint space narrowing. This study also demonstrated that a history of anterior ankle 

painn of less than two years and an anteromedial impingement as opposed to an anterolateral 

onee resulted in superior patient satisfaction. 
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