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Ankle Fracture Associated with Tibia Shaft Fractures

Ji Wan Kim, M.D.", Hong Joon Choi, M.D., Dong Hyun Lee, M.D., Young Chang Kim, M.D.

Department of Orthopedic Surgery, Haeundne Pask Hospital, Inje University College of Medicine, Busan, Korea

Purpose: The purpose of this study is to evaluate the incidence of ankle injury in ipsilateral tibial shaft fractures and to
assess the risk factors for ankle injury associated with tibial shaft fractures.

Materials and Methods: Sixty patients with tibial shaft fractures were enrolled in this retrospective study. The incidence
and characteristics of ankle injury were evaluated, and fracture classification, fracture site, and fracture pattern of the tibial
shaft fractures were analyzed for assessment of the risk factors for ankle injury combined with tibial shaft fractures.
Results: Ankle injury occurred in 20 cases (33%). There were four cases of lateral malleolar fracture, four cases of posterior
malleolar fracture, two cases of distal tibiofibular ligament avulsion fracture, and 10 cases of complex injury. Fourteen cases
(70%) of 20 cases of ankle injury were diagnosed from x-ray films, and the other six cases were recognized in ankle computed
tomography (CT). Ankle injury occurred in 45.1% of distal tibial shaft fractures and found in 41.4% of A type, but there
was no statistical significance. Ankle injury was observed in 54% of cases of spiral pattern of tibial shaft fracture and the
incidence was statistically higher than 19% of cases of non-spiral pattern tibial shaft fracture.

Conclusion: Ankle injury was observed in 33% of tibial shaft fractures; however, only 70% could be diagnosed by x-ray.
Ankle injury occurred frequently in cases of spiral pattern of tibial shaft fracture, and evaluation of ankle injury with CT

is recommended in these cases.
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Table 1. Demographics and Mechanism of Injury

Variable Value
Age (yr) 49.3 (17-87)
Gender
Male 43
Female 17
Mechanism of injury
Torsion 15
Non-torsion 45
Passenger traffic accident 13
Pedestrian traffic accident 16
Motorcycle traffic accident 3
Fall down 5
Industrial accident 5
Etc. 3
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g 37N o] 83trh. Bl 213 PASW Statistics
version 18,0 (IBM Co., Armonk, NY, USA)S o]&3}312
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169, QEnte] ARl 3of|, YA 5o, 2HAAs sell, 7]E}F 3
o2, dxEe] ot 7 &4 159 A &4 4591990
(Table 1), &4 FoRes 97 45 4 71(11.6%),
FHF 220(36.6%), LF 31(51.6%) T}, AO/OTA +
4 A 2990(48.3%; Al=17, A2=4, A3=8), B3 21¢]

Table 2. Incidence Rates of Ankle Injury Combined with
Tibial Shaft Fractures

Parameter Ankle injury p-value
Fracture site 0.342
Proximal (n=7) 2 (28.6)
Middle (n=22) 4 (18.2)
Distal (n=31) 14 (45.2)
AO/OTA classification 0.442
A (n=29) 12 (41.4)
B (n=21) 6 (28.6)
C (n=10) 2 (20.0)
Fracture pattern 0.011
Spiral (n=24) 13 (54.2)
Non-spiral (n=36) 7 (19.4)

Values are presented as median (range) or number.

Values are presented as number (%).
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Table 3. Summary of Tibial Shaft Fractures Combined with Ankle Injury

Case No. Fracture site claAsSi/f?thliAon Ankle injury PM dl(irp;rlc):ement Altlglfll';l)ern\;);\S/c;ronent

1 Proximal A3 MM, syndesmotic widening

2 Proximal B3 LM, MM

3 Middle Al PM, LM 0.5 )
4 Middle B2 ATFL avulsion Fx, AITFL avulsion Fx

5 Middle B2 MM, LM

6 Middle A3 LM

7 Distal B2 PM 0 ©)
8 Distal Al PM 0 ©)
9 Distal Al PM 0 @)
10 Distal Al PM, LM 1 “)
11 Distal Al PM 0 )
12 Distal Bl PM, LM 1 )
13 Distal Al PM, AITFL avulsion Fx 0 @)
14 Distal Al PM, LM, deltoid avulsion Fx 0 )
15 Distal C3 LM

16 Distal Al LM

17 Distal Cl PITFL avulsion Fx

18 Distal Al LM

19 Distal Al PM, LM, AITFL avulsion Fx 1 (&)
20 Distal Bl PM, LM, AITFL avulsion Fx 0 &)

MM: Medial malleolus, LM: Lateral malleolus, PM: Posterior malleolus, ATFL: Anterior talofibular ligament, Fx: Fracture, AITFL:
Anteroinferior tibiofibular ligament, PITFL: Posterior inferior tibiofibular ligament.
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Fig. 1. (A) Initial tibia anteroposterior (AP) and lateral image of a 63-year-old female showing a spiral fracture at the distal
third of the tibia shaft. (B) Initial ankle lateral image showing lateral and posterior malleolar fracture. (C) Axial image of
ankle computed tomography showing a minimally displaced posterior malleolar fracture. (D) Postoperative tibia AP and lateral
image demonstrating articular congruency after screw fixation for a posterior malleolar fragment.

Table 4. Distribution of Ankle Injury and Applied Operation

Ankle injury Case (n) Operation (n)
Lateral malleolar fracture 12 Plate 11
Medial malleolar fracture 3 Tension band wiring 1
Screw 2
Posterior malleolar fracture 11 Screw 1
Avulsion fracture 7
ATFL 1
AITFL 4 Screw 1
PITFL 1
Deltoid ligament 1
Syndesmosis injury 1 Screw 1

ATFL: Anterior talofibular ligament, AITFL: Anteroinferior tibi-
ofibular ligament, PITFL: Posterior inferior tibiofibular ligament.
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Fig. 2. (A) Initial tibia anteroposterior (AP) and lateral image of a 41-year-old female showing a spiral fracture at the distal
third of the tibia shaft. (B) Initial ankle lateral image showing no evidence of any articular disruption of the ankle. (C) Ankle
axial computed tomography image showing a non-displaced posterior malleolar fracture. (D) Postoperative tibia AP and lateral
image showing articular congruency without fixation for a posterior malleolar fragment after intramedullary nailing. (E) The
tibia AP and lateral image at postoperative six months demonstrating fracture healing and no displacement of the posterior
malleolar fracture.
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