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Abstract We believed open reduction with internal fix-

ation is required for supination-external rotation ankle

fractures located at the level of the distal tibiofibular syn-

desmosis (Lauge-Hanssen SER II and Weber B) with

2 mm or more fibular fracture displacement. The rationale

for surgery for these ankle fractures is based on the notion

of elevated intraarticular contact pressures with lateral

displacement. To diagnose these injuries, we presumed that

in patients with a fibular fracture with at least 2 mm frac-

ture displacement, the lateral malleolus and talus have

moved at least 2 mm in a lateral direction without medial

displacement of the proximal fibula. We reviewed 55 adult

patients treated operatively for a supination-external rota-

tion II ankle fracture (2 mm or more fibular fracture

displacement) between 1990 and 1998. On standard

radiographs, distance from the tibia to the proximal fibula,

distance from the tibia to the distal fibula, and displacement

at the level of the fibular fracture were measured. These

distances were compared preoperatively and postopera-

tively. We concluded tibiotalar displacement cannot be

reliably assessed at the level of the fracture. Based on this

and other studies, we believe there is little evidence to

perform open reduction and internal fixation of supination-

external rotation II ankle fractures.

Level of Evidence: Level IV, case series. See Guidelines for

Authors for a complete description of levels of evidence.

Introduction

Although open reduction and internal fixation of fibular

fractures is a relatively straightforward procedure, this

operation is not without risks or complications [1, 9, 20].

Complications such as nonunion, malunion, posttraumatic

osteoarthritis, reflex sympathetic dystrophy, infection,

bleeding, and thromboembolic complications are reported

in the literature [20]. These complication frequencies vary

from 5% to 40% after operative treatment of closed ankle

fractures [2, 4, 10, 20, 22]. Therefore, it is important to

clearly identify the patients who will benefit from surgery

[25]. The Arbeitsgemeinschaft für Osteosynthesefragen/

American Society for Internal Fixation (AO/ASIF) [40]

based their guidelines for ankle fracture treatment on the

Danis-Weber [39] classification. This classification as used

by the AO/OTA [40] is based on the level of the fibular

fracture in relation to the distal tibiofibular syndesmosis.

The Weber B fracture is located on the level of the syn-

desmosis, the Weber A is located below, and the Weber C

above this level. The AO/ASIF Weber B ankle fracture

treatment protocols were mainly based on the Swiss and

German literature of the 1960s and 1970s. Subtypes

included an isolated fibular fracture (B1), associated with a

medial lesion (either a fracture of the medial malleolus or

deltoid ligament [B2]), or associated with a medial lesion

and fracture of the posterolateral tibia (B3). Because a

Weber B ankle fracture is an intra-articular fracture, they

emphasized anatomic reduction of the lateral malleolus is
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the key to restoration of the ankle mortise [3, 18, 24, 34,

36, 39, 40, 42].

The Weber system is easy to remember because of its

simplicity, but the Lauge-Hansen system [19] gives more

insight into the trauma mechanism and associated liga-

mentous injuries. The supination-external rotation (SER)

fracture in the Lauge-Hansen classification is the equiva-

lent of the Weber B ankle fracture. Lauge-Hansen

classification is based on two descriptors. The first word

describes the position of the foot; the second word

describes the motion of the foot (talus) with respect to the

leg. The deltoid ligament is intact in a SER II ankle fracture

and is injured in the SER IV ankle fracture. Approximately

85% of the lateral malleolar fractures occur without sub-

stantial injury to the medial side of the ankle [13, 26]. It is

therefore important to identify the most reliable method to

evaluate the integrity of the deltoid ligament to differen-

tiate between SER II and SER IV fractures [38].

After the introduction of this classification, we sup-

ported the opinion that open reduction with internal

fixation is required for patients with SER II ankle fractures

with 2 mm or more fibular displacement [9, 14]. The

rationale for operating on these ankle fractures was based

on the studies of Ramsey and Hamilton in 1976 [32] and of

Lloyd et al. in 2006 [21] suggesting high intraarticular

contact pressures with displacement. In their study, 1 mm

of talar shift or 3� external rotation of the distal fibula

resulted in a 40% decrease in tibiotalar contact surface area

[14, 21, 32]. Substantial lateral displacement of the talus

can alter tibiotalar joint dynamics in isolated fibular frac-

tures even with an intact deltoid ligament [14, 32].

Decrease in contact area gives an increase in force per unit

area. Generation of high-stress concentrations can damage

not only articular cartilage, but also osseous components of

the distal tibia, diminish function through loss of congru-

ence, and may be a decisive factor in the pathogenesis of

posttraumatic osteoarthritis [14].

To diagnose these fractures, we presumed that in

patients with a fibular fracture with at least 2 mm dis-

placement at the fracture site, the lateral malleolus and

talus have also moved at least 2 mm in a lateral direction

without medial displacement of the proximal fibula; the

direction and magnitude of displacement of the fibular

fracture fragments can be determined by comparing the

preoperative and postoperative radiographs.

Materials and Methods

We retrospectively reviewed 55 adult patients from a

prospective database who were operated on for an SER II

ankle fracture between 1990 and 1998. The indication for

operative treatment was at least 2 mm displacement

between the two fibular fracture fragments measured on a

standard mortise ankle radiograph. Based on the charts of

the emergency room, there were no patients with tender-

ness, swelling, or ecchymosis over the deltoid ligament. All

patients had a normal medial clear space on the mortise

radiographic view. Patients were operated on either within

24 hours after trauma or delayed at least 5 days after initial

trauma. The average interval between trauma and operation

was 4.2 days (range, 0–12 days). The average age was

42 years (range, 17–89 years). The study group included

24 males and 31 females with 21 left ankle fractures and 34

right ankle fractures. Approval by the Institutional Review

Board was not necessary because only radiographic mea-

surements were performed.

Patients were treated by attending orthopaedic surgeons

and residents experienced with the AO principles of ana-

tomic reduction and internal fixation [40]. Thirty-one of the

55 fractures were fixed with two lag screws and 24 frac-

tures were fixed and stabilized with one lag screw and a

one-third tubular plate. To examine for syndesmotic

instability under fluoroscopic control, we performed the

hook test (Cotton test), first described by Frederic J. Cotton

in 1910 [8]. With intraoperative anteroposterior stress

radiography, by using a bone hook applied to the distal

fibula and applying lateral force to the distal fibula in the

coronal plane, the degree of syndesmosis diastases can be

assessed by using an image intensifier. This test suggests if

there is widening in the coronal plane in a mortise view,

instability of the syndesmosis is present. There were no

signs of syndesmotic instability in our series.

Postoperative treatment consisted of a short functional

period followed by 6 weeks in a lower-leg cast without

weightbearing. The average duration of hospital stay was

8 days (range, 2–13 days). No complications were observed

during the hospital stay.

All patients were followed radiographically with a

standardized mortise view and a lateral view until fracture

healing. On the mortise views made on the first postoper-

ative day, three distances were measured (CW): distance

from tibia to proximal fibula (Fig. 1: line 1), distance from

tibia to distal fibula (Fig. 1: line 2), and distance from the

proximal fibular fracture fragment to the distal fibular

fracture fragment (Fig. 1: line 3). These distances were

compared preoperatively and postoperatively (after reduc-

tion and fixation of the fracture) (Fig. 1). Pre- and

postoperative radiographs were measured using a loupe

with x5 magnification and a calibration up to 0.1 mm.

Results

Preoperatively, the average distance between tibia and

proximal fibula was 3.0 mm (standard deviation [SD],
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0.91), the average distance between tibia and distal fibula

5.0 mm (SD, 0.96), and the average distance at the fracture

site was 2.3 mm (SD, 0.45) (Table 1). Immediately post-

operatively, all 55 patients had a well-aligned mortise on

the fractured side based on measurements of the medial,

superior, and syndesmotic clear spaces and the position of

the fibula on the lateral view. Postoperatively, the average

distance between the tibia and proximal fibula was 4.8 mm

(SD, 0.97), the average distance between the tibia and

distal fibula 4.4 mm (SD, 0.83), and the average distance at

the fracture site was 0.1 mm (SD, 0.31) (Table 1).

The average displacement at the fracture site was

2.3 mm. This displacement consists of a 1.8-mm (4.8 mm

[postoperative distance] to 3.0 mm [preoperative distance])

medial displacement of the proximal fibula fragment and

only a 0.6-mm (5.0 mm [preoperative distance] to 4.4 mm

[postoperative distance]) lateral displacement of the distal

fibula fragment (Table 1).

Discussion

Until this study was performed, we believed fracture dis-

placement was a reliable method to assess tibiotalar

displacement and therefore to determine which ankle

fractures require operative treatment. This opinion was

partly based on the studies of Ramsey and Hamilton in

1976 [32] and of Lloyd et al. in 2006 [21] showing high

intraarticular contact pressures with shift of the talus. To

diagnose fractures with tibiotalar displacement, we pre-

sumed that in patients with a fibular fracture with at least

2 mm displacement at the fracture site, the lateral malle-

olus and talus have also moved at least 2 mm in a lateral

direction without medial displacement of the proximal

fibula; that is, the displacement of the fibular fracture

fragments at the level of the fracture would reflect the same

as the displacement of the distal fibula and talus compared

with the distal tibia in SER II ankle fractures.

Ours was a retrospective study based on a prospectively

collected database. We did not confirm the radiographic

measurements with computed tomography (CT) scanning

because there was no indication to routinely perform a CT

scan in these ankle fractures. We believed our radiographic

measurements could reliably be assessed on standardized

mortise ankle views. A recent systematic review suggests

assessing deltoid ligament integrity with manual or gravity

stress views instead of physical examination [28, 38]. None

of our patients had a widened medial clear space and no

patients had medial signs of deltoid ligament injury at

physical examination. We believe the combination of these

assessments allows one to reliably assess the integrity of

the deltoid ligament.

As we noted earlier, the rationale for operating on these

ankle fractures was based on the studies of Ramsey and

Hamilton in 1976 [32] and of Lloyd et al. in 2006 [21]

suggesting high intraarticular contact pressures with dis-

placement. Several clinical studies suggest radiographic

signs of ankle osteoarthritis in ankle malunions with

greater than 1 or 2 mm of lateral talar shift [15, 16, 30, 41].

One millimeter of talar shift or 3� external rotation of the

Fig. 1A–B Three distances

were measured on the (A) pre-

operative and (B) postoperative

radiographs to compare fibular

fracture displacement with lat-

eral displacement of the distal

fibula and talus (1) displacement

between the proximal fibula and

distal tibia; (2) displacement

between the distal fibula and

distal tibia; and (3) fibular frac-

ture displacement.

Table 1. Results of radiographic measurements

Measurement Preoperative

distance (mm)

Postoperative

distance (mm)

Tibia–proximal fibula fragment 3 ± 0.91 4.8 ± 0.97

Tibia–distal fibula fragment 5 ± 0.96 4.4 ± 0.83

Fracture displacement 2.3 ± 0.45 0.1 ± 0.31
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distal fibula resulted in a 40% decrease in tibiotalar contact

surface area [14, 21, 32]. Substantial lateral displacement

of the talus can alter tibiotalar joint dynamics in isolated

fibular fractures even with an intact deltoid ligament [14,

32]. Decrease in contact area gives an increase in force per

unit area. Generation of high-stress concentrations can

damage not only articular cartilage, but also osseous

components of the distal tibia, diminish function through

loss of congruence, and may be considered a decisive

factor in the pathogenesis of osteoarthritis [14]. Changes in

joint alignment may lead to degenerative changes and

ankle pain [37]. Several clinical studies suggest radio-

graphic signs of ankle osteoarthritis in ankle malunions

with greater than 1 or 2 mm of lateral talar shift [15, 16, 30,

41]. However, one study suggested a surgically created

fibular osteotomy with up to 6 mm displacement did not

cause a substantial change in tibiotalar contact area [6].

Sectioning of the deltoid ligament, regardless of fibular

displacement, created a decrease in contact area. Another

study [27] reported the displacement at the fracture is

caused by medialization and internal rotation of the prox-

imal fragment and that the relation between the talus and

the distal fibula remains intact. In this case, the ankle

mortise remains unaffected and congruent. If this is indeed

correct for all SER II fractures, this would mean the 2-mm

cutoff point for fracture displacement does not lead to

incongruence of the ankle mortise.

Contrary to what we believed, the fracture displacement

mainly consisted of medial displacement of the proximal

fibula with scant lateral displacement of the distal fibula.

Because there is only 0.6 mm lateral displacement of the

distal fibula and subsequently in the ankle with 2.3 mm

displacement at the fibular fracture site, we conclude fib-

ular fracture displacement is not a reliable measure to

assess displacement at the ankle. We believe the indication

for operative treatment of SER II ankle fractures cannot be

assessed with displacement at the fibular fracture site.

Current literature in fact suggests surgical correction is not

required for fibular fractures with minimal displacement

and an intact deltoid ligament (Lauge-Hansen Type SER

Stage II) [5, 9, 16, 29–31].

What is the explanation for the medial displacement of

the proximal fibula fragment in our study? The kinematics

of the ankle complex during progressive stages of a Lauge-

Hansen SER fracture provide a more detailed understand-

ing of the incongruence between the tibiotalar dislocation

and dislocation at the fibular fracture site. This fracture

mechanism is already described [19] (Fig. 2). In a SER II

ankle fracture, the external rotation force of the supinated

foot stopped before a medial malleolar fracture occurred or

before the deltoid ligament ruptured. The deltoid ligament

becomes taut because the deep part of this ligament limits

external rotation of the talus with the foot in supination

[6, 12, 33]. At the end of this external rotating trauma

mechanism, the distal fibular fragment internally rotates as

a result of the movement of the foot from its supinated

position to neutral position and because of the stretched

deltoid ligament (Fig. 3). This internal rotation will happen

without movement between the fracture fragments. The

result will be that the distal fragment is in neutral position

and the proximal fibular fragment is in an internally rotated

position now. Because there is no lateral ligament injury in

ankle fractures, the relationship between the distal fibula

and the talus cannot be disturbed. The apparent external

rotation of the lateral malleolus is only with regard to the

proximal fibula and appears to be a result of increased

internal proximal fibular rotation relative to the reference

point on the tibia [27].

Fig. 2 The external rotation of

the supinated foot stopped before

medial injury occurred. The del-

toid ligament becomes taut

because the deep part of this

ligament limits external rotation

of the talus with the foot in

supination.
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This theory, based on the Lauge-Hansen mechanism,

and our findings are in accordance with the findings of

Michelson et al. [27] and Harper [13]. They observed a

relative internal rotation of the fibula proximal to the SER

II ankle fracture, whereas the distal fracture fragment

maintained its normal relationship to the talus. Although

they had no explanation for this phenomenon, they

observed that attempts to internally rotate the distal fibula

to achieve reduction tend to be blocked by the talus [13,

27]. However, the proximal fibula is easily externally

rotated to anatomically reduce to the distal fragment.

Clarke et al. [6] stated that assessing fracture dislocation

is not reliable in predicting which ankle fractures require

surgical treatment. Because axial loading of the ankle will

increase its stability [23, 35], the dynamic consequences of

fibular displacement observed in unloaded ankles are not

necessarily obvious [6, 32]. Indications for operative

treatment of ankle fractures solely based on lateral malle-

olar displacement might not be reliable. These criteria for

treatment do not adequately characterize the dynamic

incongruities caused by the fracture.

Based on our radiographic findings and clinical studies

[1, 17, 43, 45], we believe there is little evidence to per-

form open reduction and internal fixation of SER II ankle

fractures with an intact deltoid ligament [1, 17, 43, 45].

These fractures managed nonoperatively had no increased

physical and radiologic signs of osteoarthritis after long-

term followup compared with operative treated SER II

ankle fractures [1, 17, 43, 45]. Michelson et al. [27] and

Harper [13] observed relative internal rotation of the fibula

proximal to the fracture site, whereas the distal fracture

fragment maintained its normal relationship to the talus.

We emphasize these recommendations are not applica-

ble for bimalleolar ankle fractures or lateral malleolar

fractures with deltoid ligament injury (SER IV). These

fractures have a well-demonstrated instability pattern that is

better addressed using open reduction and internal fixation

[30, 44]. The primary function of the deltoid ligament is to

firmly fix the tibia above the talus and to restrict the tendency

of the talus to shift into a valgus position, to translate ante-

rolaterally, and to externally rotate [7, 11, 19, 33].

Acknowledgments We thank C. P. de Wit, MD, for assessing the

preoperative and postoperative radiographs and performing the

measurements and M. N. van Sterkenburg, MD, for help in preparing

the illustrations for publication.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

1. Bauer M, Jonsson K, Nilsson B. Thirty-year follow-up of ankle

fractures. Acta Orthop Scand. 1985;56:103–106.

2. Bohm B, Begrow B, Stock W. Early complications and fatalities

following surgical treatment of fractures of the upper ankle joint

[in German]. Zentralbl Chir. 1990;115:1023–1029.

3. Burwell HN, Charnley AD. The treatment of displaced fractures

at the ankle by rigid internal fixation and early joint movement.

J Bone Joint Surg Br. 1965;47:634–660.

4. Carragee EJ, Csongradi JJ. Increased rates of complications in

patients with severe ankle fractures following interinstitutional

transfers. J Trauma. 1993;35:767–771.

5. Cedell CA. Is closed treatment of ankle fractures advisable? Acta
Orthop Scand. 1985;56:101–102.

6. Clarke HJ, Michelson JD, Cox QGK, Jinnah RH. Tibio-talar

stability in bimalleolar ankle fractures: a dynamic in vitro contact

area study. Foot Ankle. 1991;11:222–227.

7. Close JR. Some applications of the functional anatomy of the

ankle joint. J Bone Joint Surg Am. 1956;38:761–781.

Fig. 3 At the end of this exter-

nal rotating, the distal fibular

fragment internally rotates and

this will happen without move-

ment between the fracture

fragments. The result is the distal

fragment is in neutral position

and the proximal fibular frag-

ment is in an internally rotated

position.

Volume 468, Number 4, April 2010 Fracture Dislocation in Ankle Fractures 973

123



8. Cotton FJ. Fractures and Joint Dislocations. Philadelphia, PA:

WB Saunders; 1910:549.

9. De Souza LJ, Gustilo RB, Meyer TJ. Results of operative treat-

ment of displaced external rotation-abduction fractures of the

ankle. J Bone Joint Surg Am. 1985;67:1066–1073.

10. Ebraheim NA, Mekhail AO, Gargasz SS. Ankle fractures

involving the fibula proximal to the distal tibiofibular syndes-

mosis. Foot Ankle Int. 1997;18:513–521.

11. Grath GB. Widening of the ankle mortise. A clinical and experi-

mental study. Acta Chir Scand Suppl. 1960;263(Suppl 263):1–88.

12. Harper MC. An anatomic study of the short oblique fracture of

the distal fibula and ankle stability. Foot Ankle. 1983;4:23–29.

13. Harper MC. The short oblique fracture of the distal fibula without

medial injury: an assessment of displacement. Foot Ankle Int.
1995;16:181–186.

14. Harris J, Fallat L. Effects of isolated Weber B fibular fractures on

the tibiotalar contact area. J Foot Ankle Surg. 2004;43:3–9.

15. Hughes JL, Weber H, Willenegger H, Kaner EH. Evaluation of

ankle fractures: non-operative and operative treatment. Clin Or-
thop Relat Res. 1979;138:111–119.

16. Joy G, Patzakis MJ, Harvey JP Jr. Precise evaluation of the

reduction of severe ankle fractures. Technique and correlation

with end results. J Bone Joint Surg Am. 1974;56:979–993.

17. Kristensen KD, Hansen T. Closed treatment of ankle fractures.

Stage II supination-eversion fractures followed for 20 years. Acta
Orthop Scand. 1985;56:107–109.

18. Lambert KL. The weight-bearing function of the fibula. A strain

gauge study. J Bone Joint Surg Am. 1971;53:507–513.

19. Lauge-Hansen N. Fractures of the ankle II: combined experi-

mental-surgical and experimental-roentgenologic investigations.

Arch Surg. 1950;60:957–985.

20. Leyes M, Torres R, Guillén P. Complications of open reduction

and internal fixation of ankle fractures. Foot Ankle Clin.
2003;8:131–147.

21. Lloyd J, Elsayed S, Hariharan K, Tanaka H. Revisiting the concept

of talar shift in ankle fractures. Foot Ankle Int. 2006;27:793–

796.

22. Mak KH, Chan KM, Leung PC. Ankle fracture treated with the AO

principle: an experience with 116 cases. Injury. 1985;16:265–272.

23. McCullough CJ, Burge PD. Rotatory stability of the load-bearing

ankle. An experimental study. J Bone Joint Surg Br. 1980;62:460–

464.

24. Meyer TL Jr, Kumler KW. ASIF technique and ankle fractures.

Clin Orthop Relat Res. 1980;150:211–216.

25. Michelson JD. Ankle fractures resulting from rotational injuries.

J Am Acad Orthop Surg. 2003;11:403–412.

26. Michelson JD, Helgemo SL. Kinematics of the axially loaded

ankle. Foot Ankle Int. 1995;16:577–582.

27. Michelson JD, Magid D, Ney DR, Fishman EK. Examination of

the pathologic anatomy of ankle fractures. J Trauma. 1992;32:

65–70.

28. Michelson JD, Varner KE, Checcone M. Diagnosing deltoid

injury in ankle fractures: the gravity stress view. Clin Orthop
Relat Res. 2001;387:178–182.

29. Moody ML, Koeneman J, Hettinger E, Karpman RR. The effects

of fibular and talar displacement on joint contact areas about the

ankle. Orthop Rev. 1992;21:741–744.

30. Pettrone FA, Gail M, Pee D, Fitzpatrick T, Van Herpe LB.

Quantitative criteria for prediction of the results after displaced

fracture of the ankle. J Bone Joint Surg Am. 1983;65:667–677.

31. Phillips WA, Schwartz HS, Keller CS, Woodward HR, Rudd WS,

Spiegel PG, Laros GS. A prospective, randomized study of the

management of severe ankle fractures. J Bone Joint Surg Am.
1985;67:67–78.

32. Ramsey PL, Hamilton W. Changes in tibiotalar area of contact

caused by lateral talar shift. J Bone Joint Surg Am. 1976;58:356–

357.

33. Rasmussen O, Kromann-Andersen C, Boe S. Deltoid ligament.

Functional analysis of the medial collateral ligamentous appara-

tus of the ankle joint. Acta Orthop Scand. 1983;54:36–44.

34. Riede UN, Heitz P, Ruedi T. Studies of the joint mechanics

elucidating the pathogenesis of posttraumatic arthrosis of the

ankle joint in man. II. Influence of the talar shape on the bio-

mechanics of the ankle joint. Langenbecks Arch Chir.
1971;330:174–184.

35. Sasse M, Nigg BM, Stefanyshyn DJ. Tibiotalar motion—effect of

fibular displacement and deltoid ligament transaction: in vitro

study. Foot Ankle Int. 1999;20:733–737.

36. Schweiberer L, Seiler H. Late results in malleolar fracture

operations [authors’ transl] [in German]. Unfallheilkunde.
1978;81:195–202.

37. Trias A. Effect of persistent pressure on the articular cartilage: an

experimental study. J Bone Joint Surg Br. 1961;43:376–386.

38. Van den Bekerom MP, Mutsaerts EL, van Dijk CN. Evaluation of

the integrity of the deltoid ligament in supination external rota-

tion ankle fractures. A systematic review of the literature. Arch
Orthop Trauma Surg. 2009;129:227–235.

39. Weber BG. Injuries of the Tibiotalar Joint. Current Problems in
Surgery. No 3 [in German]. Stuttgart, Germany: Verlag Hans

Huber; 1966.

40. Weber BG, Colton C. Malleolar fractures. In: Müller ME,

Algöwer M, Schneider R, Willenegger H, eds. Manual of Internal
Fixation. 3rd Ed. Berlin, Germany: Springer-Verlag; 1991:595–

612.

41. Wilson FC, Skilbren LA. Long-term results of displaced bimal-

leolar fractures. J Bone Joint Surg Am. 1966;48:1065–1078.

42. Yablon IG, Heller FG, Shouse L. The key role of the lateral

malleolus in displaced fractures of the ankle. J Bone Joint Surg
Am. 1977;59:169–173.

43. Yde J, Kristensen KD. Ankle fractures. Supination-eversion

fractures stage II. Primary and late results of operative and non-

operative treatment. Acta Orthop Scand. 1980;51:695–702.

44. Yde J, Kristensen KD. Ankle fractures: supination-eversion

fractures of stage IV. Primary and late results of operative and

non-operative treatment. Acta Orthop Scand. 1980;51:981–990.

45. Zeegers AV, Van Raay JJ, van der Werken C. Ankle fractures

treated with a stabilizing shoe. Acta Orthop Scand. 1989;60:

597–599.

974 van den Bekerom and van Dijk Clinical Orthopaedics and Related Research1

123


	Is Fibular Fracture Displacement Consistent with Tibiotalar Displacement?
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


