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= Abstract=

Operative Treatment with Extensive Lateral Approach in
Intraarticular Fracture of Calcaneus

Jung—Jae Kim, M.D., Jikk—Chang Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Ulsan University,
Asan Medical Center, Seoul, Korea

Accurate anatomical reduction, rigid internal fixation and early mobilization are essential
for good prognosis especially in the intraarticular fractures. Fractures of the calcaneus in-
volving the subtalar joint have controversy for treatment method because of the anatomical
complexity and hence difficulty of accurate reduction and rigid internal fixation.

We analyzed 26 cases (15 males, 6 females) of the calcaneal fractures involving the
subtalar joint, which were treated by open reduction and internal fixation from May, 1992 to
Feb., 1995 in Asan Medical Center. The average follow~up period was 18.3 months ranged
from two to forty three months.

According to the Essex—Lopresti classification, there were 12 cases of joint depression
type, 11 cases of tongue type, and 3 cases of comminuted type. In 10 cases which were
evaluated with CT scan, there were 4 cases of type II, 4 cases of type I, and 2 cases of
type V according to the Sander’s classification.

We used the extensive lateral approach and applied cervical H—plate or reconstruction
plate In most cases for internal fixation.

The results of the treatment were obtained as followed; Bohler angle was recovered on
the average 27.0° from —3.5" preoperatively to 23.5° postoperatively; Gissane angle, 0.5°
from 119.1° to 119.6° ; the height of heel, 19% to 96% and the width of the calcaneus
was reduced 16% to 105% of contralateral one respectively. The functional results of opera-
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tion were good or excellent, but those of severely comminuted type were unsatisfactory.

We concluded that the fractures of the calcaneus are still unsolved problem, but should be

managed in the principle of the treatment of the intraarticular fracture, and this can be

done through the extensive lateral approach with ease and safe.

Key Words : Calcaneus, Intraarticular fracture, Open reduction, Lateral approach
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Table 1. Age and sex distribution

Age(year) Sex Male Female Total
11-20 2* 0 2
21-30 3 0 3
31-40 3* 3* 6
41-50 4 2* 6
51—-60 1 3
61—70 0 0 0
71-80 1* 0 1

Total 15 6 21

% Including a bilateral fracture
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Table 2. Cause of injury

Cause No. of patient(%)
Falls from a height 15(71%)
Falling downstairs 2(10%)
Traffic accident 4(19%)
Total 21(100%)
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Table 3. Classification by Essex—Lopresti

Type No. of case(%)
Not displaced 0(0%)
Joint depression 12(46%)
Tongue 11(42%)
Comminuted 3(12%)
Total 26(100% )
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Table 4. Classification by Roy Sanders

Type No. of case(%)
Type 1 (not displaced) 0(0%)
Type IO (two part or split fracture) 4(40%)
Type M(three part or split depression fracture)  4(40%)
Type W(four part or highly comminuted) 2(20%)

Total 10(100%)
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Fig 1. Roy Sanders CT scan dassification of intraar-
ticular calcaneal fracture
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Table 5. Associated injury

Site No. of patient
Head & face 2 -

Thorax 1

Spine 2

Pelvis 1

U/E 4

L/E 3

Total 7(33%)
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Fig 2. Extensive lateral approach and calcaneal trac-
tion gives the space for reduction of posterior
articular facet of calcaneus.
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Table 6. Evaluation of open reduction and internal

fixation
Parameter Preoperative Postoperative
Bohler angle  -3.5° (-50~23) 235" (7~40)
Gissane angle 119.1° (100~154) 119.6° (104~132)
Height 3.64cm(77%*) 4.52cm(96%*)
Width 4.54cm (121%*)  3.94cm(105%*)

* Compare to contralateral side



EAC I R S

Table 7. Postoperative reduction (joint surface) Table 8. Postoperative reduction (joint surface)
according to fracture pattern (Essex— according to fracture pattern (Roy San-
Lopresti dassification) ders classification)
Anatomic <2mm 2~5mm >5mm _ Total anatomic <2mm 2~5mm >5mm Total
Joint depressed 9(75%) 2(17%) 1(8%) 0(0%) 12(100%) Type M4(100%) 0(0%) 0(0%) 0(0%) 4(100%)
Tongue type  9(82%) 2(18%) 0(0%) 0(0%) 11(100%) Type M4(100%) 0(0%) 0(0%) 0(0%) 4(100%)
Comminuted  1(33%) 1(33%) 1(33%) 0(0%) 3(100%) Type N 000%) 1(50%) 1(50%) 0(0%) 2(100%)
Total 19(73%) 5(19%) 2(8%) 0(0%) 26(100%) Total 8(80%) 1(10%) 1(10%) 0(0%) 10(100%)

Fig 3. 27 year old man, injured by fall from height.
Fig 3-A. Initial lateral X-ray shows joint depression
type of the Essex-Lopresti classification

Fig 3-C. The displaced intraarticular fragment is well
demonstrated on CT scan.

: R — Fig 3-D. 6th week postoperative lateral X-ray shows
Fig 3-B. Broden's view shows incongrous subtalar excellent restoration of the Bohler angle and

joint{ > 3mm). reduction of the posterior articular facet.
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Fig 3-E. The posterior facet is well reduced in Broden”

S View.

Fig 3-F.
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Fig 3-F. & 3-G. After accurate anatomical reduction,
rigid internal fixation and early mobilization,
motion of ankle joint and subtalar joint was
restored to nearly normal range.
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Table 9. Creighton—Nebraska Health Foundation Assessment sheet for fractures of the calcaneus

Points Points
Pain (30) Range of motion (20) -

Activity 25 to 30" =80 to 100% 20
no pain when walking or ignores pain 15 20 to 25° = 60 to 80% 15
mild pain when walking; takes aspirin 10 15 to 20° = 40 to 60% 10
moderate pain when walking; takes codeine 5 10 to 15" = 20 to 40% 5
severe pain when walking; severe limitations 0 010 10° =0 to 20% 0
Rest Return to work (20) 20
no pain at rest or ignores pain 15 Full time, same job 20
mild pain at rest 10 Full time, with restrictions 15
moderate pain at rest 5 Full time, change job 10
severe pain at rest 0 Part time with restrictions 5
30 Cannot work 0

Activity (20) Change in shoe size (5) 20
Unlimited walking and standing 20 No change 5
Walks 5—10 blocks; stands intermittently for 15 Change 0
more than 1/2 hour Swelling (5) 5
Walks 1—5 blocks; stands 1/2 hour or less 10 None 5
Walks less than 1 block(indoors only) Mild 3
Cannot walk Moderate 2
Severe 1

=

20 Total Scdores 100

A score of 90 to 100 points in judged to be an exellent result; 80 to 89 points, a good results; 65_;79

points, a fair result; and 64 points or fewer, a poor result.

Table 10. Clinical
Lopresti classification

results accordng to Essex—

- E{pellent Good Fair Poor

Total
Jomt depressed 4(33%) 4(33%) 3(25%) 1(8%) 12(100%)
Tongue type 4(36%) 4(36%) 3(27%) 0(0%) 11(100%)
_Comminuted  0(0%) 1(33%) 1(33%) 1(33%) 3(100%)

Total  B(31%) 9(35%) 7(27%) 2(8%) 25(100%)
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Table 11. Clinical results according to Roy Sanders
classification

Total
4(100%)
4(100%)
2(100%)
10(100%)

Excellent Good  Fair Poar
Type I 2(50%) 0(0%) 2(50%) 0(0%)
Type T 1(25%) 2(50%) 1(25%) 0(0%)
Type N 0(0%) 1(50%) 0(0%) 1(50%)

7%1 3(30%) 3(30%) 3(30%) 1(10%)
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Table 12. Complications of open reduction and in-

ternal fixation

Complications No. of case

Marginal necrosis of wound 3
Incomplete reduction

joint surface

varus deformity of heel
Joint involvement of screw
Peroneal tendon laceration

Peroneal tenosynovitis

e e e e T 2

Sural n. injury

Total 10
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