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Abstract t 
Thee aim of this study was to develop a radiographic view to detect anteromedial 
talotibiall  osteophytes that remain undetected on standard radiographs. We 
measuredd in 10 cadaver specimens the maximal size of anteromedial tibial 
osteophytess that remain undetected on a standard lateral radiograph projection, 
duee to the presence of the anteromedial tibial rim. The average projection of 
thee most prominent anterolateral tibial rim over the anteromedial rim was found 
too be 7.3 mm. A 7 mm bariumclay osteophyte was attached to this anteromedial 
rimm of the distal tibia. Anteromedial osteophytes became most prominent on an 
obliquee view, in which the radiographic beam is tilted into a 45° craniocaudal 
directionn with the leg in 30° external rotation. This oblique view was compared 
withh thee findings of arthroscopic surgery in 25 consecutive patients with anterior 
anklee impingement syndrome. Medially located tibial and talar osteophytes 
remainedd undetected on a standard lateral projection and became visible on the 
obliquee anteromedial impingement (AMI ) radiograph. Anterolateral tibial and 
talarr osteophytes were well detected on a standard lateral radiograph projection 
butt were invisible on the AMI view. There was a high correlation between the 
locationn of the osteophyte and the location of symptoms and the findings at 
arthroscopy.. A combination of lateral and oblique radiographs can be used to 
differentiatee between anteromedial and anterolateral bony ankle impingement. 
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Introduction n 

Anteriorr ankle impingement syndrome is characterized by anterior ankle pain with limited and 

painfull  dorsiflexion.11;,4:,8:24 Impingement may be caused by either a bony or a soft tissue 

impediment.. The differentiation between anteromedial and anterolateral impingement is based 

onn physical examination. Operative treatment of anteromedial ankle impingement has superior 

resultss compared with anterolateral impingement.23 Hypertrophic synovial tissue may be 

compressedd between the anterior medial margin of the tibia and the medial talar neck in the 

dorsiflexedd position15, especially in patients with an osteophyte on the anterior medial margin 

off  the tibia or on the anterior rim of the medial malleolus.23 

Scoringg systems have been reported for anterior ankle impingement which use the presence, 

sizee and location of the osteophyte as a prognostic factor for postoperative success.67 The size 

off  the bone spur is measured on a standard lateral radiograph. In this projection both malleoli 

aree positioned perpendicular to the surface of the radiographic film and therefore the foot has to 

bee placed with a sagittal angle which can be well over 40° internal rotation.^8 Small variations 

inn this angle can cause considerable variations in the radiographic appearance of the spurs, and 

anteromediall  osteophytes may remain undetected due to superimposition or overprojection of 

thee more prominent anterolateral border of the distal tibia.23 

Thee typical talar impingement osteophyte is located just proximal to the notch of the talar neck. 

Onn the standard lateral radiograph medially located talar osteophytes may remain undetected 

duee to overprojection or superimposition of the lateral part of the talar neck and body, which 

resultss in a diagnosis of anterior soft tissue impingement, although an osteophyte, ossicle or 

posttraumaticc calcification may be present. Ossicles or bone spurs may also remain undetected 

att arthroscopy due to the overlying synovitis and scar tissue that often accompanies these bone 

lesions.155 Detection of these osteophytes, ossicles or post-traumatic calcification is important 

forr precise diagnosis and preoperative planning. The aim of this study was to determine the 

maximumm size of an anteromedial tibial osteophyte that remains undetected in the standard 

laterall  projection, and to define the optimum position to visualize medially located osteophytes. 

Materialss and methods 

Tenn cadaver tibiae with matching fibulae and tali were provided by the Department of Anatomy. 

Inn the standard lateral radiograph, the ankle is positioned such that the beam passes through the 

centerr of the medial and lateral malleolus.4;8 To determine the interobserver variation of the 

positionn of the standard lateral projection, five different radiological technicians were 
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independentlyy asked to position the specimens, and the differences were measured. A Kirschner 

wiree was then positioned through the center of the medial and lateral malleolus of all specimens, 

therebyy mimicking the direction of the radiographic beam in the lateral projection. The position 

off  the Kirschner wire was the average position as determinedby the interobserver study. A 

secondd Kirschner wire was placed parallel to the first on top of the most prominent part of the 

anteriorr tibial rim (Fig. 1). The distance was measured between the second Kirschner wire and 

thee anteromedial border of the tibia. 

Threee measurements were performed in each specimen (Fig. 1). Point A is located just medial 

too the concavity that is always present on the anterior tibial rim where the anterior rim curves 

intoo the anterior medial malleolus. Point B is located at the top of this concavity, while point D 

iss located at the middle of the anterior medial malleolus. The measured distance reflects the 

b b 

K2( ( 

D D 

// I 
KII  \ 

CI I 

Fig.. 1 a, b. (a) Cross-section through the distal tibial plafond and fibula just proximal (1 mm) to the level 
off  the ankle joint. The vertical dotted line represents the crossing distal tibia-medial malleolus. A Kirschner 
wiree (Kl) is positioned through the center of the medial and lateral malleolus, mimicking the direction of 
thee radiographic beam in the standard lateral projection. The second Kirschner wire (K2) is placed parallel 
too the first on top of the most prominent part (P) of the anterior tibia. The distance between the anterior 
tibiall  rim and this second Kirschner wire (K2) is measured at point A and point B. Point A is located just 
mediall  to the concavity that is consistently present on the anterior tibial rim at the point where the anterior 
tibiall  rim curves into the anterior medial malleolus. Point B is located at the base of this concavity. The 
averagee distance at point A was measured to be 5.5 mm (2.0-9.0 mm). The average distance at point B was 
measuredd to be 7.3 mm (4.5-10.0 mm). The dotted lines represent this minimal (CI) and maximal (C2) 
measuredd anatomic variation in these 10 specimens, (b) Medial view of the medial malleolus and distal 
tibia.. Kl Kirschner wire placed through the center of the medial and lateral malleolus. K2 is placed parallel 
too Kl (see a). The line that is drawn through K2 represents the vertical plane parallel to the longitudinal 
tibiall  axis. The distance between this plane and the middle of the anterior rim of the medial malleolus is 
representedd by distance D. The average distance at point D was measured to be 8.3 mm (6.5-11.0 mm) 
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maximall  size of a possible osteophyte rim that wil l remain undetected on the standard lateral 

radiographh due to superimposition of the mostprominent part of the anterolateral distal tibial 

borderr (point P in Fig. 1). 

Clayy containing barium contrast material was then attached to the anteromedial rim of the 

distall  tibia and the size was determined by the above-mentioned measured distances. This 

materiall  was tested radiographically in order to ensure that there was an adequate amount of 

bariumm in the clay. A standard lateral radiograph was performed of every specimen. If the 

artificiall  clay osteophyte was visible, it was made smaller until it did not show up on the 

standardd lateral radiographic projection. Radiographs were then undertaken, initially in the 

laterall  position and sequentially with the beam tilted in a craniocaudal direction in steps of 5°. 

Likewisee the ankle was rotated in steps of 5°. Thus the position was determined in which the 

artificiall  clay osteophyte became most prominent. 

Too determine the value of this oblique view in the clinical situation, we compared the outcome 

off  standard radiographs and anteromedial impingement (AMI ) views with the operative findings, 

inn a group of 25 consecutive patients who underwent arthroscopic surgery for anterior ankle 

impingementt syndrome. Al l patients had experienced persistent anterior ankle pain with painful 

limitationn of dorsiflexion for at least 6 months. Anteromedial and anterolateral ankle impingement 

weree differentiated, on the basis of the findings at physical examination23, by pain stimulation 

onn palpation of the anterior joint line, with assignment of the impingement to the side where the 

painn predominated. Pain on palpation as not demonstrated exclusively in the mid-anterior section 

inn any patient in our series. Standard radiographs and AM I views were undertaken. Patients 

whosee ankle showed the presence of osteochondritis dissecans or joint space narrowing with a 

considerablee reduction in range of motion were excluded from this study. The anteroposterior 

andd lateral radiographs were scored according to an osteoarthritic classification (Table 1 ).24 

Tablee 1. Classification of osteoarthritic changes of the ankle joint24 

Gradee 0 Normal joint or subchondral sclerosis 
II  Osteophytes without joint space narrowing 
III  Joint space narrowing with or without osteophytes 
IIII  (Sub)total disappearance or deformation of the joint line 

Al ll  operations were performed as an outpatient procedure under general or regional anesthesia. 

Thee operative procedure has been described elsewhere.22123 During arthroscopic surgery the 

anterolaterall  and anteromedial aspects of the tibial rim and adjacent talus were accurately 

inspectedd for the presence or absence of osteophytes which, if present, were subsequently 

removed.. Al l patients were reviewed 4 months following surgery and evaluated according to an 

existingg ankle scoring system.14 
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Results s 

Thee interobserver variation in the position for the lateral radiograph projection is given in Fig. 2. 

Thee maximal measured difference was 7° of internal- or external rotation relative to the average 

position.. For most specimens the maximal measured differences were within a 5° limit . 

Thee measurements of the distance between the top of the most prominent part of the anterior 

distall  tibia (marked by a Kirschner wire: K.2, Fig. 1) and the anterior border of the medial distal 

tibiaa and the medial malleolus are given in Table 2 and Fig. 1. The average distance at point A 

specimenn 1 

specimenn 2 

specimenn 3 

specimenn 4 

8""  T 6° 5"  4U t 1 f 0U lu 2"  f f 5U 6"  T 8" 
internall  rotation external rotation 

Fig.. 2. The result of the interobserver study concerning the standard lateral radiograph position as 
determinedd by five radiological technicians. The average position is marked with the ventral line 0. The 
maximall  variation of each specimen (1-4) is given. The maximal difference in position was 7° internal-
orr external rotation. 

Tablee 2. Distance in mm between the top of the most prominent part of the anterior distal tibia and the 
mediall  distal tibia, (see Fig. la and lb) 

Pointt  A Point B Point D 

Specimenn 1 2,0 4,5 9,0 
Specimenn 2 7,0 8,0 9,5 
Specimenn 3 3,0 5,5 6,5 
Specimenn 4 9,0 10,0 11,0 
Specimenn 5 7,0 9,5 10,5 
Specimenn 6 7,5 8,5 9,0 
Specimenn 7 5,5 7,0 7,0 
Specimenn 8 5,5 7,5 7,5 
Specimenn 9 5,0 7,0 6,5 
Specimenn 10 3,5 5,5 6,5 

Averagee 5,5 7,3 8,3 
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wass 5.5 mm. The average distance at point B was 7.3 mm. The average size as measured at 

pointt D was 8.3 mm. When these measurements are corrected for the fact that the radiograph 

beamm diverges, the corrected measurements are 5.6 mm at point A, 7.4 mm at point B and 8.5 

mmm at point D. The radiographic position in which the anteromedial rim was most prominent is 

thee position in which the radiograph beam is tilted in a 45° craniocaudal direction with the leg 

inn 30° of external rotation in relation to the original standard lateral radiograph position (Figs. 

3,, 4). Medial talar neck osteophytes are best visualized with the foot plantar-flexed compared 

withh a neutral plantigrade position. 

Thee group of 25 consecutive patients with clinical anterior impingement syndrome who 

underwentt arthroscopic surgery, consisted of 18 men and 7 women with an average age of 33 

yearss (range 20-53 years). Fifteen patients had experienced one or more inversion injuries. 

Seventeenn patients were involved in team sports. The clinical symptoms and signs were located 

anteromediallyy in 14 patients and anterolaterally in 7 patients. Four patients presented with 

combinedd anteromedial and anterolateral anterior impingement syndrome. There was a diminished 

rangee of dorsiflexion when compared with the uninjured side, which averaged 8° (varying from 

3°° to 20°). Forced dorsiflexion was painful in all patients. Six patient had a 1+ positive anterior 

drawer,, but none of these patients had functional symptomatic instability. Al l patients failed to 

respondd to conservative treatment, which always included adaptation of sporting activities, anti-

inflammatoryy drugs, physiotherapy and temporary immobilization by tape or brace. 

Fig.. 3. The 45/30 AMI  ankle view: position of the foot relative to the radiograph beam. Starting from a 
standardd lateral view, the radiographic beam is tilted into a 45° craniocaudal position with the foot in 
30°° of external rotation. The patient is asked to place the foot in the maximal plantar-flexed position. 
Thee heel is placed on a 2 cm high shelf. The camera is rotated 10°, parallel to the anterior contour of the 
foot/ankle.. The radiographic beam is centered just anterior to the lateral malleolus. A high-contrast 
mammographyy film is used (one-sided emulsion film). This film is underexposed to 50% of the normal 
valuee for a standard ankle radiograph. 
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Fig.. 4. a-c. (a) Photograph taken from above 
andd 15° to the tibial axis shows the anterior 
rimm of the distal tibia. Onto the anteromedial 
rimm of the distal tibia a 10 mm osteophyte is 
attachedd (arrow), using clay containing barium 
contrastt material. The Kirschner wire (Kl) 
representss the same wire as in Fig. 1. LM lateral 
malleolus,, MM medial malleolus, (b, c) Lateral 
andd AMI radiographs taken from a cadaver 
ankle.. The clay is not visible on the regular 
laterall  radiograph (b), while the AMI 
radiographh (c) shows clay on the tibia (large 
blackblack arrow) and talus (small black arrow) 
representingg a medial tibial and a medial talar 
osteophyte,, respectively. 

Accordingg to the radiographic classification there were two grade 0, 20 grade I and 3 grade II 

lesions.244 There were no grade III lesions. In seven patients tibial osteophytes were present on 

thee lateral radiograph as well as on the oblique AMI view. At surgery all seven osteophytes 

weree located over the full width of the anterior distal tibia, as well as on the anterior rim of the 

mediall  malleolus. In 11 patients the oblique AMI view disclosed an osteophyte on the 

anteromediall  distal tibial rim which was not present on the lateral radiograph (Table 3, Figs. 5, 

6).. The presence of these medially located osteophytes was confirmed during arthroscopic 

surgeryy in all 11 patients. In three patients the lateral radiograph demonstrated an osteophyte on 

thee anterior distal tibial rim while on the AMI view this osteophyte was not present (Fig. 7). At 

surgeryy in all three cases the osteophyte was located slightly lateral to the mid-anterior position 
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Fig.. 5 a, b. (a) Anteromedial ankle pain in a 39-year-old man. At age 21 years he sustained a lateral 
anklee ligament rupture. Progressive anteromedial pain with intermittent swelling and 5° of limited 
dorsiflexionn (compared with the uninvolved ankle) developed after a new inversion trauma at age 37 
years.. A The standard anteroposterior and lateral views do not show any abnormality, (b) On the AMI 
vieww bony spurs are visible on the anteromedial tibial rim {upper arrow) as well as on the talar neck 
{lower{lower arrow). Both osteophytes were confirmed and successfully removed during arthroscopic surgery. 

onn the distal tibia. At surgery all osteophytes were removed. Apart from osteophytes, soft tissue 

consistingg of synovitis or scar tissue was present and removed in all patients. In three patients, 

noo osteophyte was demonstrated on either projection and no osteophyte was found at arthroscopic 

surgery.. However, a talar neck osteophyte was present in two of these three patients, one of 

whom,, with anterolateral impingement syndrome, demonstrated a pre-syndesmotic soft tissue 

obstruction,, while the other patient, with anteromedial impingement, had a mass of dense scar 

tissuee mass in front of the medial malleolus which was removed. A talar neck osteophyte was 

demonstratedd on both the standard lateral radiograph and AMI view in seven patients, and only 

onn the AMI view in seven patients. There was a high correlation between the location of the 

osteophytee and the location of symptoms (Table 4). At 4 months follow-up there were no 

complications.. Pain and swelling had diminished in 24 patients.14 There were three fair, 14 

goodd and eight excellent results. 
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Tablee 3. Tibial and talar neck osteophytes present on lateral radiograph and AMI view in 25 consecutive 
patientss who underwent arthroscopic surgery for an anterior ankle impingement syndrome. 

pat. . 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 1 
12 2 
13 3 
14 4 
15 5 
16 6 
17 7 
18 8 
19 9 
20 0 
21 1 
22 2 
23 3 
24 4 
25 5 

AM I I 

+ + 

+ + 

+ + 

+ + 

+ + 
+ + 

+ + 
+ + 
+ + 
+ + 

+ + 
+ + 
+ + 

+ + 

Diagnosis s 

AM I I 

+ + 

AL I I 

+ + 
+ + 

+ + 

+ + 

AL I I 

+ + 

+ + 

+ + 
+ + 

+ + 
+ + 

+ + 

Locationn of os 

Tibia ll  osteophyte 

Lateral l 
radiograph h 

. . 
+ + 
+ + 
+ + 
--
+ + 
+ + 
--
--
+ + 
. . 
--
+ + 
+ + 
+ + 
--
--
--
--
+ + 
--
--
--
--
--

: : 

AM I I 

teophytee on radiograph 

Talarr  neck osteophyte: 

radiograph h 

+ + 
--
+ + 
--
+ + 
+ + 
+ + 
+ + 
--
+ + 
+ + 
_ _ 
+ + 
. . 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
--
. . 
+ + 

Laterall  AMI 
radiograph h 

+ + 
+ + 
+ + 
. . 
--
+ + 
--
. . 
. . 
--
_ _ 
. . 
. . 
. . 
+ + 
. . 
. . 
--
+ + 
+ + 
. . 
_ _ 
_ _ 
+ + 
--

radiograph h 

+ + 
+ + 
+ + 
. . 
+ + 
+ + 
+ + 
+ + 
. . 
+ + 
. . 
_ _ 
_ _ 
_ _ 
+ + 
. . 
+ + 
+ + 
+ + 
+ + 
+ + 
. . 
_ _ 
_ _ 
--

Abbreviations:: AMI = anteromedial impingement, ALI= anterolateral impingement 

Tablee 4. Correlation between the location of the osteophyte as found at operation and the location of 
symptoms. . 

Symptomatic c 
yes s 

Anterolaterall  tibial osteophyte 
Anteromediall  tibial osteophyte 
Anterolaterall  talar osteophyte 
Anteromediall  talar osteophyte 

9 9 
16 6 
7 7 

12 2 
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Fig.. 6 a-c. A 34-year-old man with anteromedial ankle pain after multiple inversion traumas. He was a 
professionall  volleyball player for over 18 years, (a) The AMI  view demonstrates large spurs on both 
thee tibia (upper arrow) and talus {lower arrow), (b) CT confirms the medial location of both spurs and 
(c)) also confirms the absence of any abnormality on the lateral side of the ankle joint. 

Fig.. 7 a, b. A 52-year-old patient sustained a pronation trauma of the right ankle 7 months before 
visitingg the orthopedic department with anterior ankle pain. Dorsiflexion was 10° compared with 15° 
onn the left ankle, (a) The lateral radiograph shows an osteophyte which is invisible on the AMI view 
(b),, indicating the osteophyte is located laterally. The lateral location was confirmed during arthroscopy. 
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Discussion n 

Ourr study shows that osteophytic changes on the anteromedial border of the tibia and anterior 

partt of the medial malleolus are undetected by the standard anteroposterior and lateral radiographs 

iff  the size of these osteophytes is less than 7.3 mm. In all our cadaver specimens the most 

prominentt anterior part of the distal tibia on the standard lateral radiograph was determined to 

bee located anterolateral.̂ The interobserver study showed littl e variation in the position of the 

standardd lateral projection. The most obscure part of the anterior distal tibial rim was located 

mediallyy where the anteromedial tibial border and anterior rim of the medial malleolus connect. 

Thee oblique radiograph demonstrates the anteromedial osteophytes, and the optimum position 

wass lateral with the beam tilted 45° craniocaudally and 30° of external rotation and the foot in 

plantarr flexion. The clinical value of this oblique AMI view was demonstrated when the medially 

locatedd osteophytes which remained undetected on the standard lateral projection became visible 

onn the AMI view. There was a high correlation between the radiographic location of the 

osteophytess and the location of symptoms and the findings at arthroscopy. Analysis of the 

outcomee of surgery of the current group of 25 consecutive patients revealed comparable results 

too our previous series.23 

Thee etiology of anteriorly located osteophytes is diverse. Generally, osteophytes are a secondary 

manifestationn of osteoarthritic changes.4-1 In the ankle, however, repetitive minor trauma can 

inducee spur formation, as is seen in athletes.13 Some state that these osteophytes are formed 

throughh excessive strain on the anterior joint capsule313 while others maintain they evolve 

mainlyy due to the repetitive trauma itself.1019 Normally the lower surface of the anterior tibia 

andd anterior part of the medial malleolus is covered with cartilage. The anterior joint capsule 

attachesattaches above this cartilage rim some 5 mm above the joint line onto the tibia. It is this "non-

weightbearing""  anterior cartilage rim that undergoes the osteophytic transformation. Damage 

too this rim is known to occur in the majority of supination injuries.19 2I) Depending on the degree 

off  damage, a repair reaction with cartilage proliferation, scar tissue formation and calcification 

wil ll  follow. Additional damage due to recurrent instability or forced ankle movement, especially 

forcedd dorsiflexion, will enhance this process. Recurrent direct microtrauma to this anteriorly 

locatedd cartilage rim could be another important factor. In football, contact is predominantly 

madee with the anteromedial aspect of the foot and ankle17, which may be considered as repetitive 

microtraumaa to these medially located structures.23 Especially in cases where macro-cartilage 

damagee is already present, due to supination or direct trauma, repetitive kicking of the ball can 

explainn the development of so-called footballer's ankle.13 

Itt has been demonstrated that 75% of patients with anteromedial osteophytes had a history of 

supinationn trauma and/or participation in football.24 The presence of osteophytes is not necessarily 

associatedd with serious complaints. Asymptomatic ankle osteophytes have been reported in 
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overr 50% of active athletes.1216 However, these spurs can become symptomatic when 

hypertrophicc synovium, scar tissue or anterior capsule is squeezed between the tibial and talar 

osteophytes.. Removal of these spurs is important to create sufficient freedom of movement and 

too prevent reoccurrence of the impingement. Arthroscopic removal of these osteophytes has 

shownn a good or excellent result in over 90% of cases.323 These spurs must be differentiated 

fromfrom osteoarthritic spurs. Removal of osteoarthritic osteophytes has an unfavorable prognosis.1524 

Gradingg the degree of osteoarthritis in patients with clinical anterior impingement syndrome is 

thereforee important for the prognosis.23 Grading systems for osteoarthritis depend on the detection 

off  osteophytic changes.2923 Detection of these medially located osteophytes, ossicles, detached 

fragments,, post-traumatic calcifications and loose bodies is important for a precise diagnosis, 

classificationn and for preoperative planning. 

Inn conclusion, the oblique 45/30° (AMI ) radiograph is useful for detecting anteromedially 

locatedd tibial and talar osteophytes. Anterolateral osteophytes located at the anterior tibial rim 

orr on the lateral talar neck are well detected on a standard lateral radiographs but are frequently 

invisiblee on the AMI view. A combination of standard lateral and AMI views can be used to 

differentiatee between anteromedial and anterolateral bony ankle-impingement. In the absence 

off  osteophytes in both projections, a soft tissue impediment can be assumed to be present in 

patientss with clinical anterior impingement syndrome. 
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