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BACKGROUND

« Bone bruises and fractures are common findings on
ankle MRI in setting of trauma

« Studied by multiple investigators ( 22 articles )

— Patterns of bone bruises and associations with ligamentous
Injuries

« We encountered a distinct pattern of focal bone bruising
and osteochondral fractures of the plantar aspect of the
talar head



Osteochondral fracture of the plantar aspect of the talar head:

25-year-old male with ankle pain after acute trauma



BACKGROUND

Literature on plantar talar head contusion/ fracture
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PURPOSE

= Examine the relationship between

= Bone bruises and/or osteochondral
fractures of the plantar talar head

and

= Ligamentous and other osseous
abnormalities on ankle MRI

= Hypothesize a mechanism of
Injury




METHODS AND MATERIALS

= Electronic database search:

= Ankle MRI studies with reported
0SSeous Injuries

= Syears
= 589 cases

= |nclusion criteria:

v Bone bruises / osteochondral
fractures involving the plantar
aspect of the talar head

v' History of acute trauma within the
past 6 months




= Excluded:
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Osseous :
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Structures Evaluated

Ligamentous:
= Lateral ligamentous complex
» Anterior talofibular lig
« Calcaneofibular lig
« Posterior talofibular lig

Talus

Medial malleolus
Lateral malleolus/
Distal fibula

= Deltoid lig
Posterior malleolus = Spring lig
LallceaLE = Syndesmotic lig
Navicular Other-
Cuboid

= Medial tendons

= Peroneal tendons

= Extensor digitorum brevis
= Achilles tendon



RESULTS

of 589 studies met inclusion criteria
= Age 29.4 + 16.0, mean age 23
= 204,17 9

= Delay from injury to imaging
= Mean £ SD = + 32.6
* Range 1to 168 days



RESULTS

Talar contusions, location
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RESULTS

Talar contusions, location
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RESULTS

Other contusions
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RESULTS

Other contusions
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* 11 of 14 cases involved the anterior process of the calcaneus
** 5 of 9 patients age < 16 had Salter-Harris type fractures of the distal
fibula



RESULTS

Ligaments
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RESULTS

Ligaments
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RESULTS

Extensor digitorum brevis

» 27% had strain or avulsion
* 16% had both




RESULTS

Summary

= 86% (32/37) had other concurrent osseous injuries
= 76% (28/37) showed lateral ankle ligamentous sprain

* 51% had multi-ligamentous injuries



CASE EXAMPLE

57yo female, twisting injury to left ankle 10 days prior

Osteochondral fracture of plantar talar head " > 3! %

Contusion of anterior process of
calcaneus and cuboid

Medial malleolus S =T
fracture




CASE EXAMPLE

13yo male with ankle pain, injury 10 days ago

Bone contusion of plantar talar head

Salter-Harris type
fracture of distal fibula
with subperiosteal
hematoma




DISCUSSION

Patterns of talar contusions most frequently described in literature
Involve the talar dome, body, and neck

e Labovtiz et al. Foot Ankle Int 1998
* Elias et al. BMC Musculoskeletal Disorders 2008

Nishimura et al described 4 patterns of bone bruising and correlation
between talar contusions and lateral ligamentous injuries

» Does not address plantar talar head contusion

Desal et al studied
16 of 49 patients had “talar head impaction injury”
« 15 of those had lateral ankle sprain



DISCUSSION

e Plantar talar head contusion implies increased
severity of ankle injury

« Multiple other contusions
« Multi-igamentous injury

* Probably due to inversion-supination mechanism
« medial distribution of bony contusions

 high prevalence of injuries to the lateral ankle
ligaments



LIMITATIONS

* Retrospective review
* No control group

* Variable time from injury to imaging
« different healing time for various abnormalities

*No long term clinical or imaging follow-up to determine the
outcome



CLINICAL RELEVANCE

Plantar Talar head contusion

« Search for concurrent
0sseous and ligamentous
Injuries

« In adolescents, they can
be associated with Salter-

Harris type injury to distal
fibula




REFERENCES

Desai KR, Beltran LS, Bencardino JT, Rosenberg ZS, Petchprapa C, Steiner G. The spring ligament recess of the talocalcaneonavicular
joint: depiction on MR images with cadaveric and histologic correlation. AJR Am J Roentgenol. 2011 May;196(5):1145-50.

Elias I, Zoga AC, Raikin SM, Peterson JR, Besser MP, Morrison WB, Schweitzer ME. Bone stress injury of the ankle in professional ballet
dancers seen on MRI. BMC Musculoskelet Disord. 2008 Mar 28;9:39.

Kavanagh EC, Koulouris G, Gopez A, Zoga A, Raikin S, Morrison WB. MRI of rupture of the spring ligament complex with talo-cuboid
impaction. Skeletal Radiol. 2007 Jun;36(6):555-8.

Khor YP, Tan KJ. The Anatomic Pattern of Injuries in Acute Inversion Ankle Sprains: A Magnetic Resonance Imaging Study. Orthopaedic
Journal of Sports Medicine. 2013 1 (7).

Labovitz JM, Schweitzer ME. Occult osseous injuries after ankle sprains: incidence, location, pattern, and age. Foot Ankle Int. 1998
Oct;19(10):661-7.

Longo UG, Loppini M, Romeo G, van Dijk CN, Maffulli N, Denaro V. Bone bruises associated with acute ankle ligament injury: do they need
treatment? Knee Surg Sports Traumatol Arthrosc. 2013 Jun;21(6):1261-8. doi: 10.1007/s00167-013-2383-5.

Meldo L, Canella C, Weber M, Negréo P, Trudell D, Resnick D. Ligaments of the transverse tarsal joint complex: MRI-anatomic correlation in
cadavers. AJR Am J Roentgenol. 2009 Sep;193(3):662-71.

Mengiardi B, Zanetti M, Schéttle PB, Vienne P, Bode B, Hodler J, Pfirrmann CW. Spring ligament complex: MR imaging-anatomic correlation
and findings in asymptomatic subjects. Radiology. 2005 Oct;237(1):242-9.

Nishimura G1, Yamato M, Togawa M. Trabecular trauma of the talus and medial malleolus concurrent with lateral collateral ligamentous
injuries of the ankle: evaluation with MR imaging. Skeletal Radiol. 1996 Jan;25(1):49-54.

Rios AM, Rosenberg ZS, Bencardino JT, Rodrigo SP, Theran SG. Bone marrow edema patterns in the ankle and hindfoot: distinguishing
MRI features. AJR Am J Roentgenol. 2011 Oct;197(4):W720-9.

Sijbrandij ES, van Gils AP, Louwerens JW, de Lange EE. Posttraumatic subchondral bone contusions and fractures of the talotibial joint:
occurrence of "kissing" lesions. AJR Am J Roentgenol. 2000 Dec;175(6):1707-10.

Ting AYI, Morrison WB, Kavanagh EC. MR imaging of midfoot injury. Magnetic resonance imaging clinics of North America 16(1) 105-15, vi
(2008).

Waterman BR, Owens BD, Davey S, Zacchilli MA, Belmont PJ Jr. The epidemiology of ankle sprains in the United States. J Bone Joint Surg
Am. 2010 Oct 6;92(13):2279-84.

Yammine K, Fathi Y. Ankle "sprains" during sport activities with normal radiographs: Incidence of associated bone and tendon injuries on
MRI findings and its clinical impact. Foot (Edinb). 2011 Dec;21(4):176-8.

Yu SM, Dardani M, Yu JS. MRI of isolated cuboid stress fractures in adults. AJR Am J Roentgenol. 2013 Dec;201(6):1325-30.



