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Abstract
At times the deltoid ligament pulls the medial malleolus thereby causing avulsion fracture of the
malleolus. Potts fracture occurs when the foot is caught in the rabbit hole in the ground and the foot is
forcibly everted. In this condition at first there is an oblique fracture of shaft and lateral malleolus of
fibula. The strong eversion pull on the deltoid ligament causes transverse fracture of medial malleolus.
If the tibia is carried anteriorly, the posterior margin of the distal end of the tibia is also broken by the
talus producing a trimalleolar fracture. So in order to understand the usefulness of X-Ray in diagnosis
of ligamental tear in talocrural joint this study has been conducted.
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Introduction
The ankle joint is one of the most frequently injured joint [1]. The ankle injuries occur in the
plantar flexed position of the foot. The lateral ligament is injured more often when compared
to medial [2-12]. A sprained ankle results due to tear of anterior talofibular and calcaneofibular
ligaments when the foot is twisted in lateral direction. In forcible eversion of the foot the
deltoid ligament may be torn [13]. At times the deltoid ligament pulls the medial malleolus
thereby causing avulsion fracture of the malleolus. Potts fracture occurs when the foot is
caught in the rabbit hole in the ground and the foot is forcibly everted [14-15]. In this condition
at first there is an oblique fracture of shaft and lateral malleolus of fibula. The strong
eversion pull on the deltoid ligament causes transverse fracture of medial malleolus. If the
tibia is carried anteriorly, the posterior margin of the distal end of the tibia is also broken by
the talus producing a trimalleolar fracture [16-22].
Conventionally X-ray techniques have been used to diagnose ligament injuries.
Magnetic resonance (MR) imaging has opened new horizons in the diagnosis and treatment
of many musculoskeletal diseases of the ankle and foot. It demonstrates abnormalities in the
bones and soft tissues before they become evident at other imaging modalities.
So in order to understand the usefulness of X-Ray in diagnosis of ligamental tear in
talocrural joint this study has been conducted.
Aims and Objectives
To study and understand the usefulness of X-Ray in diagnosis of ligamental tear in talocrural
joint.
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Materials and Methods
This study was done in the Department of Radiology, Kanachur Institute of Medical
Sciences, Mangalore. The study was done from Feb 2019 to July 2019.
Thirty healthy individuals were made to undergo ankle x-ray and the following were
measured for
 Talocrural Angle.
 Tibial overlap.
 Tibiofibular distance.
 Joint Space A.
 Joint Space B.
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They agreed that the talocrural angle of two ankles of a
given individual does not vary by more than 2 degrees.
Tibiofibular clear space on Anteroposterior radiographs
measured a mean value of 2.4 mm with a standard deviation
of 1.3 mm. Tibiofibular overlap on Anteroposterior
radiographs was measured as 11.2 mm with a standard
deviation of 4.4 mm. Joint spaces at two levels were almost
equal. Chen Yan-Xi et al. [2] in 2011 on a study of threedimensional morphological characteristics measurement of
ankle joint based on computed tomography image postprocessing, commented that the mean talocrural angle
(10.01±0.38)° was measured to be 10.1 degrees with a
standard deviation of 0.38 degrees Tibiofibular clear space
mean measurements were 2.78 mm, with a standard
deviation of 0.19 mm. There was no significant correlation
to gender, height and weight (P >0.05) in 100 cases, (50
males and 50 females). Our study is in agreement with the
above discussed studies.

Fig 1: X-ray AP, view Talocrural Joint.

Results
Table 1: Side difference
Side
R
L
Tibial overlap
R
L
Joint space a
R
a
L
Joint Space b
R
b
L
Tibio Fibular Distance R
space
L
Talocrural angle°

Conclusion
This study is successful in giving us the base values of the
measurements in the talo crural joint. Any deviation from
the above means there is a problem with the talo-crural
ligamental complex. Many such studies has to be conducted
in order to get a linear regression model for our population.

Mean Std. Deviation Sig. (2-tailed)
13.1
1.51
0.56
13.02
1.53
10.62
0.81
0.17
10.4
0.63
2.91
0.33
0.51
3.12
0.42
3.08
0.37
0.977
3.01
0.31
3.49
0.32
0.71
3.52
0.21

Table 2: Sex Difference
Sex
M
F
Tibial overlap
M
F
Joint space a
M
a
F
Joint Space b
M
b
F
Tibio Fibular Distance M
space
F
Talocrural angle°

Mean Std. Deviation Sig. (2-tailed)
12.96
1.48
0.89
13.1
1.62
10.42
0.49
0.162
10.82
0.71
3.01
0.47
0.952
3.08
0.34
3.06
0.41
0.42
3.02
0.37
3.61
0.32
0.28
3.61
0.37

Discussion
The talocrural joint is a major weight bearing joint of the
body. The weight of the body is transmitted from the tibia
and fibula to the talus which distributes the weight
anteriorly and posteriorly within the foot. One sixth of the
static load of the leg is carried by the fibula at the
tibiofibular joint [1]. These require a high degree of stability
which is determined by the passive and dynamic factors [2].
The passive stability depends on the contour of the articular
surfaces, the integrity of the collateral ligaments, the
integrity of the distal tibiofibular ligaments, the reticular
system around the ankle and the crossing and attached
tendon tunnels. The dynamic stability is conferred by
gravity, muscle action, and the reaction between the foot
and the ground. Patil MS et al. [1] in 2012 in their study on
anthropometric measurements of ankle mortise for
evaluating mortise fracture reductions with an aim to
develop contoured implants measured the talocrural angle,
tibiofibular clear space, tibiofibular overlap and compared
joint clear space at two places. Anteroposterior radiographs,
of both ankles in 20 adult individuals formed the material.

References
1. Patil MS, Raza SMG, Md. Nayeem Ali.
Anthropometric measurements of ankle mortise for
evaluating mortise fracture reductions with an aim to
develop contoured implants. Al Ameen J Med Sci
2012;5(4):381-387.
2. Chen Yan-XI, Lu Xiao-ling, BI Gang, Yu Xiao, Hao
YI-LI, Zhang Kun, et al. Three-dimensional
morphological characteristics measurement of ankle
joint based on computed tomography image post
processing. Chin Med J 2011;124(23):3912-3918.
3. Pau Golanò, Pier Paolo Mariani, Marc RodríguezNiedenfuhr, Pier Francesco Mariani, Domingo RuanoGil. Arthroscopy. Arthroscopic anatomy of the
posterior ankle ligaments. Arthroscopy 2002;18(4):3538.
4. Chien-Chung Kuo, Guan-Ying Lee, Chia-Min Chang,
Horng-Chaung Hsu, Alberto Leardini, Tung-Wu Lu.
Ankle morphometry in the Chinese population. Journal
of Foot and Ankle Research 2008;1(Suppl):O11
doi:10.1186/1757-1146-1-S1-O11.
5. Gunther Windisch, Boris Odehnal, Reinhold Reimann,
Friedrich Anderhuber, Hellmuth Stachel. Contact Areas
of the Tibiotalar Joint. In Wiley Inter Science 2007.
DOI 10.1002/jor.20429.
6. McLean SG, Walker KB, Van den Bogert AJ. Effect of
gender on lower extremity kinematics during rapid
direction changes: an integrated analysis of three sports
movements J Sci Med Sport 2005;8(4):411-422.
7. Taser F, Shafiq Q, Ebraheim NA. Anatomy of lateral
ankle ligaments and their relationship to bony
landmarks. Surg Radiol Anat 2006;28(4):391-7.
8. Milner CE, Soames RW. Anatomy of the collateral
ligaments of the human ankle joint. Foot Ankle Int
1998;19(11):757-60.
9. Earll M, Wayne J, Brodrick C, Vokshoor A, Adelaar R.
Foot Ankle Int. Contribution of the deltoid ligament to
ankle joint contact characteristics: a cadaver study Foot

~ 44 ~

International Journal of Radiology and Diagnostic Imaging

http://www.radiologypaper.com

Ankle Int 1996;17(6):317-24.
10. Federico Corazza, Rita Stagni, Vincenzo Parenti
Castelli, Alberto Leardini. Articular contact at the
tibiotalar joint in passive flexion. J Biomech
2005;38(6):1205-12.
11. Wayne J, Brodrick C, Vokshoor A, Adelaar R.
Contribution of the deltoid ligament to ankle joint
contact characteristics: a cadaver study. Foot Ankle Int
1996;17(6):317-24.
12. Siegler S, Udupa JK, Ringleb SI, Imhauser CW, Hirsch
BE, Odhner D et al. Mechanics of the ankle and
subtalar joints revealed through a 3D quasi-static stress
MRI
technique.
Journal
of
Biomechanics
2005;38(3):567-578.
13. Prins JG. Diagnosis and treatment injury to the lateral
ligament of the ankle. Acta Chir Scand 1978;486:23.
14. Ruth CJ. The surgical treatment of injuries of the
fibular collateral ligaments of the ankle. J Bone Joint
Surg 1961;43:229.
15. Milner CE, Soames RW. Anatomical variations of the
anterior talofibular ligament of the human ankle joint J
Anat 1997;191:457-458.
16. Steauffer RN, Chao EYS, Brewster RC. Force and
motion analysis of the normal, diseased and prosthetic
ankle joint. Clin Orthop 1977;127:189.
17. Close JR. Some applications of the functional anatomy
of the ankle joint J Bone Joint Surg 1956;38(1):761.
18. Sarrafian SK. Anatomy of foot and ankle. 3rd ed.
Philadelphia, Lippincott 1994.
19. Standring S. Gray’s Anatomy: The Anatomical Basis of
Clinical Practice. 40th Ed. New York, Churchill
Livingstone 2008.
20. Takao M, Ochi M, Oae K, Naito K, Uchio Y. Diagnosis
of a tear of the tibiofibular Syndesmosis. J Bone Joint
Surg [Br] 2003;85-B:324-9.
21. Ismail Baykara, Hakan Yýlmaz, Timur Gültekin, Erksin
Güleç. Squatting Facet: A Case Study Dilkaya and
Van-Kalesi Populations in Eastern Turkey. Coll.
Antropol 2010;34(4):1257-1262.
22. Ari IH Oygucu, Sendemir E. The squatting facets on
the tibia of Byzantine (13th) skeletons. Eur J Anat
2003;7(3):143-146.

~ 45 ~

