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Open Reduction of Displaced Intra-Articular Fractures of the Calcaneus
Myung Sik Park, M.D. and Jung Sik Kim, M.D.

Department of Orthopedic Surgery, Chonbuk National Universily Hospital, Chonju, Korea

Many different methods have tried for the treatment of fractures of the calcaneus in or-
der to search for better results. But there was no general agreement on the treatment of
the fracture of the calcaneus, especially involving the subtalar joint.

Thirteen displaced intra-articular fractures of the calcaneus(in eleven patients) were trea-
ted by open reduction and internal fixation with a plate and screws, or Steinmann pins us-
ing a lateral and when needed, a medial approach, followed by early motion.

From Feb. 1985 to June 1987, 13 feet in 11 patients of calcaneal fractures involving the
subtalar joint were treated by open reduction and internal fixation at the Dept. of Orthope-
dic Surg., Chonbuk National University Hospital and the results were as follows :

1. Of 11 patients, 9 patients were male and 2 were female.

2. The main cause of fracture of calcaneus was a fall from a height in 81.8% of cases.

The spine fractures were associated in 3 patients.

3. Of these displaced intra-articular fractures, 3 fractures were tongue type and 9 frac-
tures were joint depression type by Essex-Lopresti classification.

4. The tongue type fractures were treated with Steinmann pin and joint depression type
fractures were treated with plate and screws. Anatomic reduction was obtained by open
reduction and internal fixation.

5. The average Bohler’s angle was 8.1 before reduction and the average bohler’s anglée
was 22.1 after open reduction. So, Bohler's angle was 14 increased.

6. After average seventy-two months follow-up, the assessment of result by Salama was
satisfied in 76.9%-excellent in four(30.8%), good in six(46.1% )-and unsatisfied in 23.1%-
fair in two(15.4%), poor in one(17.7%).

7. The surgical approach was used usually lateral approach and, when needed, a medial
approach, followed by early motion.

8. The most common complication after treatment was pain on the heel and subtalar joint.
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Table 1. Age and sex distribution

Age(yrs.) Male Female Total Percent
0~10
11~20 1 1 2 18.2
21~30 1 1 2 18.2
31~40 3 0 3 27.2
41~50 1 0 1 9.1
51~60 2 0 2 18.2
61~70 1 0 1 9.1
Total 9(81.8%) 2(18.2%) 11 100.0%

Table 2. Cause of injury

Causes No. of Patient Percent

Fall form a

height 9 81.8

Direct blow 1 9.1

Traffic accident 1 9.1

Total 11 100.0
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Table 3. Side of fracture

Fracture side No. of patient Percent
Right 5 45.6
Left 3 27.2
Bilateral 3 27.2
Total 11 100.0
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Fig. 1. Types of fracture according to Rowe’s classification.
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Type Number _Percent o BEA AR A4 TAFAME 44
Type 5 ¥ 2Ao| 3(231%), WA Y THo| 10
Tongue type 3 231 #(76.9%) °] A t}(Table 4).
Joint depression 10 76.9
type . ,

Total 3 100.0 Table 6. Bohler’s angle

Bohler’s angle ?l:a r;lol;eer I(\I:frt!;ll)fr

Table 5. Associated injuries (degree) reduction) reduction)
Site of injury No. of injury Percent —30~—21 1
Spine fracture 3 334 —-20~-—11 0
Head injury 2 18.2 —10~ 0 2
Other tarsal 9 182 1~-10 5 2
bone fracture ) 11~ 20 3 7
Wrist fracture 1 9.1 21~ 30 2 3
Tibia fracture 1 9.1 31~ 40 1
Total 9 100.0 Total 13 13
Table 7. Methods of treatment according to the fracture type

Method of treatment Tongue type Joint depression type Percent
Axial pinning with Steinmann pin 23.1
T-plate and screws 5 385
Small bone plate and screws 2 15.3
Pin and, or screws 3 23.1
Total 10 100.0
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Fig. 2-A. Case 1, Preoperative Roentgenogram shows Bohler’s angle was decreased and joint
depression type Fracture(l. anteroposterior view, 2. lateral view, 3. calcaneal tangential view,
4. medial axial oblique view, 5. lateral axial oblique view, 6. lateral obligue view).

1 e B o |

Fig. 2-B. Postoperatively, fracture site was reduced with two small bone plates and Béhler’s
angle was restored.
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Fig. 3-A. Case 2, Preoperative roentgenogram shows Bohler’s angle was decreased and pos-
terior facet was depressed.

Fig. 3-B. At one year Postoperative radiogram demonstrate Bohler’s angle and posterior fa-
cet were anatomically reduced.
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Fig. 4-A. Case 3, Preoperative roentgenogram shows joint depression type fracture and heel

was broadened.

Fig. 4-B. Postoperative Bohler’s angle was restored and posteior facet was accurately redu-

ced wity T-plate.
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Table 8. Criteria used ih assessment of resu-
1t(Salama)

Excellent ; patient satisfied.
Normal mobility of joint.

Asymptomatic broadening of the
heel.

: Patient satisfied but occasional
pain.

Walking ability unaffected.
Slight limitation of inversion-
eversion.

Mild flat foot.

: Patient not entirely satisfied(re-
served).

Good

Fair

Pain after exertion
Walking ability reduced.
Special shoes.

: Patient not satisfied.
Pain even on slight effort.

Walking ability markedly redu-
ced.

Poor

Severe limitation of joint move-
ments.

Change of occupation.

Fig. 5. Weight bearing foot impression. The
left heel was broadened.
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Table 9. Results

Fracture type rectment. Excolient Good  Fair “Poor  Totl
5

Tongue type Axial pinning 1 2 3
Joint depression type

T-plate and screws 2 2 1 5

Small plate and screwa 1 1 2

Pin and, or screws 1 1 1 3

4 6 2 1 13

Total (308%) (461%) (154%) (77%) (1000%)
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Table 10. Complications

Complication Number Percent
Peroneal tendon subluxation 1 111
Superficial infection 1 111
Pain behind lateral malleolus 1
Behind medial malleouls 1 : :
Heel 1 55.6
Subtalar joint 2
Severe calcaneal deformity 1 11.1
Stiffness of subtalar joint 1 11.1
Total 9 100.0
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