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Abstract
The precise diagnosis of distal tibiofibular syndesmotic 
ligament injury is challenging and a distinction should 
be made between syndesmotic ligament disruption and 
real syndesmotic instability. This article summarizes the 
available evidence in the light of the author’s opinion. 
Pre-operative radiographic assessment, standard radio-
graphs, computed tomography scanning and magnetic 
resonance imaging are of limited value in detecting 
syndesmotic instability in acute ankle fractures but can 
be helpful in planning. Intra-operative stress testing, in 
the sagittal, coronal or exorotation direction, is more 
reliable in the diagnosis of syndesmotic instability of 
rotational ankle fractures. The Hook or Cotton test is 
more reliable than the exorotation stress test. The lat-
eral view is more reliable than the AP mortise view be-
cause of the larger displacement in this direction. When 
the Hook test is used the force should be applied in the 
sagittal direction. A force of 100 N applied to the fibula 
seems to be appropriate. In the case of an unstable 
joint requiring syndesmotic stabilisation, the tibiofibular 
clear space would exceed 5 mm on the lateral stress 
test. When the surgeon is able to perform an ankle 
arthroscopy this technique is useful to detect syndes-

motic injury and can guide anatomic reduction of the 
syndesmosis. Many guidelines formulated in this article 
are based on biomechanical and cadaveric studies and 
clinical correlation has to be established.
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INTRODUCTION
A syndesmosis is a fibrous articulation in which the op-
posing joint surfaces are united by ligaments[1]. The distal 
tibiofibular syndesmosis consists of  a complex of  liga-
ments that provides stability to this joint. The anterior 
and posterior tibiofibular ligaments together with the 
interosseous ligament form the syndesmosis. The inferior 
transverse tibiofibular ligament is sometimes considered 
a fourth ligament but is rather a continuation of  the pos-
terior tibiofibular ligament[2].

Syndesmotic injuries are most commonly associated 
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with Weber C/pronation external rotation or pronation 
abduction[3] and less frequently with Weber B/supination 
external rotation (SER)[4] ankle fractures. Syndesmotic 
injury can also occur in isolation mostly due to an exoro-
tation trauma or in association with damage to the lateral 
ankle ligaments after traumatic supination[5,6]. There 
could be subsequent mortise instability and this should 
be treated with syndesmotic stabilisation to prevent long-
term complications of  syndesmotic diastasis. Ramsey  
et al[7] reported that, when the talus moves 1mm laterally, 
the contact area in the tibiotalar articulation is decreased 
by 42%. A complete disruption of  syndesmosis with a 
disruption of  the deltoid ligament causes a 40% decrease 
in the tibiotalar contact area and a 36% increase in the 
tibiotalar contact pressures[8]. Immediate reconstruction 
of  the unstable syndesmosis is indicated, because a delay 
could expedite the development of  degenerative arthritis.

To date, the need for distal tibiofibular syndesmotic 
fixation is not fully clear despite the abundance of  lit-
erature concerning the treatment of  ankle fractures and 
isolated syndesmotic injuries[9]. The syndesmotic screw or 
other stabilising techniques are all effective in stabilising 
the distal tibiofibular syndesmosis to allow ligamentous 
healing or to allow a fibrous union[10]. Despite the numer-
ous biomechanical and clinical studies concerning ankle 
fractures, there are no consistent recommendations re-
garding the technical aspects of  placement in syndesmot-
ic screw fixation[11]. 

The placement of  a syndesmotic screw may require 
an additional operation for removal of  the screw and 
both operations are not without complications. Late re-
pairs are satisfactory but result in less favorable outcomes 
than properly treated acute injuries[12]. It is not easy to 
regain complete stability by means of  these secondary 
procedures[12]. Because of  these conflicting factors it is 
important to clearly identify the patients who will require 
(temporary) distal tibiofibular syndesmotic stabilisa-
tion. The precise diagnosis of  syndesmosis disruption 
is challenging and a distinction should be made between 
syndesmotic ligament disruption and real syndesmotic 
instability. History and physical examination are not com-
pletely reliable indicators because of  symptoms due to 
the ankle fracture itself.

PRE-OPERATIVE ASSESSMENT
Radiographic measurements such as tibiofibular overlap, 
tibiofibular clear space, medial and superior clear space 
are of  little value in detecting syndesmotic injury[13,14], 
probably because all these parameters depend on the 
rotation of  the ankle[13,15]. Even additional quantitative 
measurement of  all syndesmotic parameters with re-
peated radiographs of  the ankle can only be used only as 

a guide in the diagnosis and management of  syndesmotic 
injuries and not solely relied upon for treatment deci-
sions[13,14]. 

Although Maisonneuve ankle fractures always require 
syndesmotic stabilisation[16], there is no correlation be-
tween the level of  the fibula fracture and the need for 
syndesmotic stabilisation[17-19]. This is possibly because 
the level of  the fibular fracture does not correlate reliably 
with the integrity or extent of  the interosseous mem-
brane tears and the status of  the strongest posterior syn-
desmotic ligament in operative ankle fractures[14]. 

Based on a cadaver study, Boden et al[20] proposed that 
syndesmotic fixation is unnecessary if  rigid medial mal-
leolar fixation can be achieved or, in the case of  deltoid 
disruption, the fibular fracture is 3 to 4.5 cm proximal to 
the ankle joint. Recently we observed that the Boden cri-
teria may be helpful in planning, but may have some limi-
tations as a predictor of  syndesmotic instability in distal 
pronation-external rotation ankle fractures[19]. 

Even the Lauge-Hansen classification is not able to 
predict syndesmotic instability. This system can be used 
only as a guide in the diagnosis and management of  ankle 
fractures and not solely relied upon for decisions on 
treatments such as syndesmotic stabilisation[21]. 

Computed tomography scanning[22], ultrasound[23] and 
magnetic resonance imaging (MRI)[24,25] could be valu-
able in detecting syndesmotic disruption in patients with 
chronic or isolated syndesmotic injuries but their useful-
ness in predicting instability in acute ankle fractures is 
not proven. Vogl et al[26] and Oae et al[27] concluded that 
magnetic resonance imaging of  the syndesmotic complex 
is a highly sensitive and specific tool for the evaluation of  
syndesmotic injury[26] and even syndesmotic disruption[27].

MRI does not provide a dynamic assessment of  the 
distal tibiofibular syndesmosis, so although a rupture of  
one or more of  the ligaments can be identified, instability 
cannot be diagnosed but only suspected with a MRI scan. 
Another disadvantage is that he MRI is expensive and 
often not readily and rapidly available[28]. 

Pre-operative assessment is less valuable in detecting 
syndesmotic instability in acute ankle fractures but can be 
helpful in planning.

INTRA-OPERATIVE ASSESSMENT
Jenkinson et al[29] concluded that fluoroscopic stress exam-
ination of  rotational ankle fractures significantly increases 
the rate of  detection of  syndesmotic instability when 
compared to preoperative evaluation based on standard 
radiography and biomechanical criteria.

The external rotation test used as a manual stress or 
a gravity stress test is widely recognized as a clinical tool 
for the diagnosis of  deltoid ligament incompetence in 
SER ankle fractures[30]. The role of  stress radiography in 
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the diagnosis of  distal tibiofibular syndesmotic instability 
is less clear[28], although recent data have suggested that 
many surgeons (69%) use the intra-operative lateral stress 
test to assess syndesmotic stability[31]. 

The absence of  distal tibiofibular diastasis on static 
radiographs is not sufficient to exclude syndesmotic in-
stability in patients with ankle injuries.

Intra-operative stress testing, in sagittal, coronal or 
exorotation direction, is essential in the diagnosis and 
treatment of  rotational ankle fractures. 

Which test?
On the basis of  a biomechanical cadaveric study, Stoffel  
et al[28] concluded that use of  the lateral (bone hook) stress 
test or Cotton test[32] and examination of  the tibiofibular 
clear space on stress radiographs intra-operatively is more 
reliable, because of  the greater displacement when per-
forming this test, than the exorotation stress test.

The “Hook” or “Cotton” test is more reliable than 
the exorotation stress test.

Which direction?
Several authors[28,33,34] have concluded that assessment of  
sagittal plane movement appears to be a more sensitive 
test of  inferior tibiofibular instability than assessment of  
movement in coronal plane[33]. Coronal plane instability 
as observed on an AP mortise view only occurs where 
the deltoid ligament or the whole interosseous membrane 
is also divided[33]. Candal-Couto et al[33] used the Hook test 

in both directions and Xenos et al[34] used the exorotation 
test. 

The lateral view is more reliable that the AP mortise 
view because of  the greater displacement in this direc-
tion. When the Hook test is used the force should be ap-
plied in the sagittal direction. 

How much force?
Most studies do not report the level or type of  force used 
in tests to detect syndesmotic instability[28]. Boden et al[20] 
used a combined pronation-external rotation force of   
440 N, whereas Stoffel et al[28] used an external rotation 
load of  150 N resulting in an external moment of  7.5 Nm. 
The tibiofibular clear space is relatively independent of  ex-
ternal rotation force and there may be no benefit in using 
an external rotation moment of  more than 7.5 Nm[28]. In 
this study a lateral force of  100 N was applied to the ankle 
mortise and forces of  > 100 N did not show any substan-
tial increase in displacement[28].

Based on these data, application of  a force of  100 N 
seems appropriate. 

How much displacement?
Currently available literature does not provide clear guide-
lines for the amount of  displacement or degree of  diasta-
sis required for performing syndesmotic stabilisation. 

Jenkinson et al[29] used a 1-mm increase in tibiofibular 
clear space on an external rotation stress radiograph as 
an indication for syndesmotic stabilisation. However, 
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Table 1  Arthroscopic assessment of distal tibiofibular syndesmotic stability

Study, yr Patients Test

Takao et al[39], 2001 38 Weber B fractures, 26 males, 40 yr Arthroscopic anatomical examination of anterior tibiofibular ligament, the 
posterior tibiofibular ligament, and the transverse tibiofibular ligament. The 
interosseous ligament and membrane were not assessed
Syndesmotic disruptions were diagnosed in 16 of 38 patients (42%) by AP 
radiography, in 21 of 38 patients (55%) by mortise radiography, and in 33 of 
38 patients (87%) by ankle arthroscopy

Sri-Ram et al[37], 2005 1 Maisonneuve ankle fracture, image intensifier 
showed no syndesmotic diastasis 

> 2 mm movement in between the tibia and fibula during arthroscopy

Lui et al[38], 2005 53 Weber B and C fractures, 35 yr, without 
radiographic evidence of frank syndesmosis 
diastasis

≥ 2 mm displacement of lateral malleolus in coronal or sagittal plane. 
Displacement of anterior border of the lateral malleolus at least 2 mm more 
than displacement of the posterior border of the lateral malleolus
16 cases had positive intraoperative stress radiographs; 35 cases had 
positive arthroscopic findings of syndesmosis diastasis, including various 
combinations of coronal, sagittal, and rotational planes of instability

Ono et al[40], 2004 105 ankle fractures, 59 males, 46 yr Distal tibiofibular joint instability was detected by a squeeze test under 
fluoroscopy or by residual, arthroscopically observed diastasis of the joint
Persistent instability of the distal tibiofibular joint, which was detected 
under fluoroscopy and arthroscopy in 8 patients

Takao et al[36], 2003 52 acute ankle injuries, 31 males, 35 yr Arthroscopic anatomical assessment of AITFL and the PITFL, transverse 
ligament, interosseous ligament and membrane were not assessed
The accuracy of AP radiography, mortise radiography and MRI was 
compared with arthroscopy for the diagnosis of a tear of the tibiofibular 
syndesmosis

Hintermann et al[41], 
2002

148 chronic ankle instabilities, 38 males, 
34 yr

Arthroscopic anatomical assessment of AITFL, PITFL, and the transverse 
ligament
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this may probably lead to overtreatment of  many ankle 
fractures[28]. Leeds et al[35] suggested 2 mm as an unaccept-
able increase in the tibiofibular clear space. In addition, 
Stoffel et al[28] showed that syndesmotic injuries correlate 
with relatively small increases in the measurements on 
stress radiographs. The ability of  the surgeon to manually 
detect these small increases in intra-operative tibiofibular 
clear space has been questioned[29]. 

Stoffel et al[28] formulated guidelines for clinical prac-
tice. The superior clear space in a normal ankle joint is 
approximately 3 to 4 mm, which is also the maximum 
tibiofibular clear space value indicating a stable ankle joint. 
In the case of  an unstable joint requiring syndesmotic sta-
bilisation, the tibiofibular clear space would exceed 5 mm 
on the lateral stress test[28]. 

Clinical studies are now required to determine the ac-
ceptable degree of  displacement of  the distal tibiofibular 
syndesmosis after ankle fracture fixation. In the case of  
an unstable distal tibiofibular syndesmosis requiring sta-
bilisation, the tibiofibular clear space would exceed 5 mm 
on the lateral stress test.

ARTHROSCOPY
Recent publications[36-41] (Table 1) state that ankle ar-
throscopy is a more sensitive method than intraoperative 
stress radiography[36-38]. Moreover, ankle arthroscopy can 
aid analysis of  different patterns of  syndesmosis diastasis 
and also guide anatomic reduction of  the syndesmosis[37]. 
However, there are some limitations of  these studies as it 
is not known how much diastasis the syndesmosis allows 
and whether the physiologic laxity is similar in the ante-
rior and posterior part of  the syndesmosis. It is known 
that the distance between the tibia and fibula is variable 
over the joint line. The central part contains the tibiofibu-
lar syndesmotic recess whose dimensions are not known. 
I agree with Takao et al[36,39] that arthroscopy is very valu-
able for the accurate diagnosis of  a tear of  the tibiofibu-
lar syndesmosis. However, the observation of  a ruptured 
anterior syndesmotic ligament during arthroscopy does 
not mean that there is syndesmotic instability because the 
interosseous ligament and the interosseous membrane 
cannot reliably be assessed during ankle arthroscopy. In 
most SER IV ankle fractures the anterior and posterior 
syndesmotic ligaments are ruptured but syndesmotic in-
stability is rare[42]. Ankle arthroscopy is useful for identify-
ing ruptures of  the syndesmotic ligaments intraoperative, 
although the test is more invasive and not all surgeons 
have the expertise to perform an ankle arthroscopy.

The advantage of  this technique is that it provides 
assessment of  different planes of  instability and assists 
anatomic reduction of  the syndesmosis. Syndesmotic sta-
bilisation without direct visualization has a high percent-
age of  malreduction[43]. Even surgeons with arthroscopic 

experience state that intraoperative radiography still plays 
an important role in assessing fracture reduction as well 
as proper restoration of  fibular length and longitudinal 
orientation of  the syndesmosis[38]. Future research is 
required into the amount of  displacement of  the fibula 
in relation to the tibia, necessary to detect syndesmotic 
instability. When the surgeon is able to perform an ankle 
arthroscopy this technique is useful to detect syndesmotic 
injury and guide anatomic reduction of  the syndesmosis.

DISCUSSION
General radiographic criteria for syndesmotic fixation are 
of  low value compared with the intraoperative impres-
sion of  the syndesmotic stability in all operated ankles. 
Preoperative planning is essential but not sufficient to 
determine the necessity for syndesmotic fixation. The 
pre-operative assessments can be used only as a guide in 
the diagnosis and management of  syndesmotic instability 
associated with ankle fractures and cannot be solely relied 
on for treatment of  these injuries. Other factors influenc-
ing the choice of  fixation include the presence of  pos-
terior malleolus fractures, deltoid ligament injuries, and 
subluxation of  the fibula[2,44]. The decision to stabilize the 
distal tibiofibular syndesmosis should be made based on 
intra-operative (stress testing of  arthroscopic] findings.

There is a lack of  published information, particularly 
in relation to the performance of  intra-operative stress 
testing of  syndesmotic stability. So far, there are no clear 
answers to the questions: which test?, which direction?, 
how much force?, how much displacement ? Many of  
the guidelines outlined in this article are based on biome-
chanical and cadaveric studies and clinical correlation has 
to be established. 

Whenever the surgeon is in doubt about syndesmotic 
instability, I believe stabilisation of  the distal tibiofibu-
lar joint should be performed because of  the problems 
caused by chronic syndesmotic instability[9,12]. 

REFERENCES
1 Wuest TK. Injuries to the Distal Lower Extremity Syndes-

mosis. J Am Acad Orthop Surg 1997; 5: 172-181
2 Ebraheim NA, Taser F, Shafiq Q, Yeasting RA. Anatomical 

evaluation and clinical importance of the tibiofibular syndes-
mosis ligaments. Surg Radiol Anat 2006; 28: 142-149

3 Riegels-Nielsen P, Christensen J, Greiff J. The stability of the 
tibio-fibular syndesmosis following rigid internal fixation 
for type C malleolar fractures: an experimental and clinical 
study. Injury 1983; 14: 357-360

4 Heim D, Schmidlin V, Ziviello O. Do type B malleolar frac-
tures need a positioning screw? Injury 2002; 33: 729-734

5 Boytim MJ, Fischer DA, Neumann L. Syndesmotic ankle 
sprains. Am J Sports Med 1991; 19: 294-298

6 Hopkinson WJ, St Pierre P, Ryan JB, Wheeler JH. Syndesmo-
sis sprains of the ankle. Foot Ankle 1990; 10: 325-330

54 July 18, 2011|Volume 2|Issue 7|WJO|www.wjgnet.com

van den Bekerom MPJ. Diagnosing syndesmotic instability in ankle fractures



7 Ramsey PL, Hamilton W. Changes in tibiotalar area of con-
tact caused by lateral talar shift. J Bone Joint Surg Am 1976; 
58: 356-357

8 Burns WC, Prakash K, Adelaar R, Beaudoin A, Krause W. 
Tibiotalar joint dynamics: indications for the syndesmotic 
screw--a cadaver study. Foot Ankle 1993; 14: 153-158

9 van den Bekerom MP, Lamme B, Hogervorst M, Bolhuis 
HW. Which ankle fractures require syndesmotic stabiliza-
tion? J Foot Ankle Surg 2007; 46: 456-463

10 van den Bekerom MP, Raven EE. Current concepts review: 
operative techniques for stabilizing the distal tibiofibular 
syndesmosis. Foot Ankle Int 2007; 28: 1302-1308

11 van den Bekerom MP, Hogervorst M, Bolhuis HW, van Dijk 
CN. Operative aspects of the syndesmotic screw: review of 
current concepts. Injury 2008; 39: 491-498

12 van den Bekerom MP, de Leeuw PA, van Dijk CN. Delayed 
operative treatment of syndesmotic instability. Current con-
cepts review. Injury 2009; 40: 1137-1142

13 Beumer A, van Hemert WL, Niesing R, Entius CA, Ginai 
AZ, Mulder PG, Swierstra BA. Radiographic measurement 
of the distal tibiofibular syndesmosis has limited use. Clin 
Orthop Relat Res 2004; 227-234

14 Nielson JH, Gardner MJ, Peterson MG, Sallis JG, Potter HG, 
Helfet DL, Lorich DG. Radiographic measurements do not 
predict syndesmotic injury in ankle fractures: an MRI study. 
Clin Orthop Relat Res 2005; 216-221

15 Pneumaticos SG, Noble PC, Chatziioannou SN, Trevino SG. 
The effects of rotation on radiographic evaluation of the tib-
iofibular syndesmosis. Foot Ankle Int 2002; 23: 107-111

16 Stufkens SA, van den Bekerom MP, Doornberg JN, van Dijk 
CN, Kloen P. Evidence-based treatment of maisonneuve 
fractures. J Foot Ankle Surg 2011; 50: 62-67

17 Nielson JH, Sallis JG, Potter HG, Helfet DL, Lorich DG. Cor-
relation of interosseous membrane tears to the level of the 
fibular fracture. J Orthop Trauma 2004; 18: 68-74

18 Ebraheim NA, Elgafy H, Padanilam T. Syndesmotic disrup-
tion in low fibular fractures associated with deltoid ligament 
injury. Clin Orthop Relat Res 2003; 260-267

19 van den Bekerom MP, Haverkamp D, Kerkhoffs GM, van 
Dijk CN. Syndesmotic stabilization in pronation external ro-
tation ankle fractures. Clin Orthop Relat Res 2010; 468: 991-995

20 Boden SD, Labropoulos PA, McCowin P, Lestini WF, 
Hurwitz SR. Mechanical considerations for the syndesmo-
sis screw. A cadaver study. J Bone Joint Surg Am 1989; 71: 
1548-1555

21 Gardner MJ, Demetrakopoulos D, Briggs SM, Helfet DL, 
Lorich DG. The ability of the Lauge-Hansen classification to 
predict ligament injury and mechanism in ankle fractures: 
an MRI study. J Orthop Trauma 2006; 20: 267-272

22 Ebraheim NA, Lu J, Yang H, Mekhail AO, Yeasting RA. 
Radiographic and CT evaluation of tibiofibular syndesmotic 
diastasis: a cadaver study. Foot Ankle Int 1997; 18: 693-698

23 Mei-Dan O, Kots E, Barchilon V, Massarwe S, Nyska M, 
Mann G. A dynamic ultrasound examination for the diag-
nosis of ankle syndesmotic injury in professional athletes: a 
preliminary study. Am J Sports Med 2009; 37: 1009-1016

24 Hermans JJ, Wentink N, Kleinrensink GJ, Beumer A. MR-
plastination-arthrography: a new technique used to study 
the distal tibiofibular syndesmosis. Skeletal Radiol 2009; 38: 
697-701

25 Muratli HH, Biçimoğlu A, Celebi L, Boyacigil S, Damgaci L, 
Tabak AY. Magnetic resonance arthrographic evaluation of 
syndesmotic diastasis in ankle fractures. Arch Orthop Trauma 
Surg 2005; 125: 222-227

26 Vogl TJ, Hochmuth K, Diebold T, Lubrich J, Hofmann R, 
Stöckle U, Söllner O, Bisson S, Südkamp N, Maeurer J, Haas 
N, Felix R. Magnetic resonance imaging in the diagnosis of 
acute injured distal tibiofibular syndesmosis. Invest Radiol 
1997; 32: 401-409

27 Oae K, Takao M, Naito K, Uchio Y, Kono T, Ishida J, Ochi M. 
Injury of the tibiofibular syndesmosis: value of MR imaging 
for diagnosis. Radiology 2003; 227: 155-161

28 Stoffel K, Wysocki D, Baddour E, Nicholls R, Yates P. Com-
parison of two intraoperative assessment methods for inju-
ries to the ankle syndesmosis. A cadaveric study. J Bone Joint 
Surg Am 2009; 91: 2646-2652

29 Jenkinson RJ, Sanders DW, Macleod MD, Domonkos A, 
Lydestadt J. Intraoperative diagnosis of syndesmosis injuries 
in external rotation ankle fractures. J Orthop Trauma 2005; 19: 
604-609

30 van den Bekerom MP, Mutsaerts EL, van Dijk CN. Evalu-
ation of the integrity of the deltoid ligament in supination 
external rotation ankle fractures: a systematic review of the 
literature. Arch Orthop Trauma Surg 2009; 129: 227-235

31 Monga P, Kumar A, Simons A, Panikker V. Management of 
distal tibio-fibular syndesmotic injuries: a snapshot of cur-
rent practice. Acta Orthop Belg 2008; 74: 365-369

32 Cotton FJ. Fractures and Joint Dislocations. Philadelphia, 
PA: WB Saunders, 1910: 549

33 Candal-Couto JJ, Burrow D, Bromage S, Briggs PJ. Instabil-
ity of the tibio-fibular syndesmosis: have we been pulling in 
the wrong direction? Injury 2004; 35: 814-818

34 Xenos JS, Hopkinson WJ, Mulligan ME, Olson EJ, Popovic 
NA. The tibiofibular syndesmosis. Evaluation of the liga-
mentous structures, methods of fixation, and radiographic 
assessment. J Bone Joint Surg Am 1995; 77: 847-856

35 Leeds HC, Ehrlich MG. Instability of the distal tibiofibular 
syndesmosis after bimalleolar and trimalleolar ankle frac-
tures. J Bone Joint Surg Am 1984; 66: 490-503

36 Takao M, Ochi M, Oae K, Naito K, Uchio Y. Diagnosis of a 
tear of the tibiofibular syndesmosis. The role of arthroscopy 
of the ankle. J Bone Joint Surg Br 2003; 85: 324-329

37 Sri-Ram K, Robinson AH. Arthroscopic assessment of 
the syndesmosis following ankle fracture. Injury 2005; 36: 
675-678

38 Lui TH, Ip K, Chow HT. Comparison of radiologic and ar-
throscopic diagnoses of distal tibiofibular syndesmosis dis-
ruption in acute ankle fracture. Arthroscopy 2005; 21: 1370

39 Takao M, Ochi M, Naito K, Iwata A, Kawasaki K, Tobita M, 
Miyamoto W, Oae K. Arthroscopic diagnosis of tibiofibular 
syndesmosis disruption. Arthroscopy 2001; 17: 836-843

40 Ono A, Nishikawa S, Nagao A, Irie T, Sasaki M, Kouno T. 
Arthroscopically assisted treatment of ankle fractures: ar-
throscopic findings and surgical outcomes. Arthroscopy 2004; 
20: 627-631

41 Hintermann B, Boss A, Schäfer D. Arthroscopic findings in 
patients with chronic ankle instability. Am J Sports Med 2002; 
30: 402-409

42 LAUGE-HANSEN N. Fractures of the ankle. II. Combined 
experimental-surgical and experimental-roentgenologic in-
vestigations. Arch Surg 1950; 60: 957-985

55 July 18, 2011|Volume 2|Issue 7|WJO|www.wjgnet.com

van den Bekerom MPJ. Diagnosing syndesmotic instability in ankle fractures



43 Miller AN, Carroll EA, Parker RJ, Boraiah S, Helfet DL, Lo-
rich DG. Direct visualization for syndesmotic stabilization of 
ankle fractures. Foot Ankle Int 2009; 30: 419-426

44 Gardner MJ, Brodsky A, Briggs SM, Nielson JH, Lorich DG. 
Fixation of posterior malleolar fractures provides greater 
syndesmotic stability. Clin Orthop Relat Res 2006; 447: 165-171

S- Editor  Sun H    L- Editor  Hughes D    E- Editor  Zheng XM

56 July 18, 2011|Volume 2|Issue 7|WJO|www.wjgnet.com

van den Bekerom MPJ. Diagnosing syndesmotic instability in ankle fractures


