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Classification and Evaluation of the Clinical Result of the Calcaneal Fracture Based on
The Computed Tomography

Kwang Soon Seng, M.D., Chul Hyung Kang, M.D., Byung Woo Min, M.D., Gook Jin Sohn, M.D.

Department of Orthopaedic Surgery, School of Medicine, Keimyung University, Daegu, Korea.

The calcaneal fractures, the most common tarsal bone fracture are one of the difficult fractures in
diagnosis and treatment because of its anatomic complexity and fracture pattern.

The authors had taken pre-operative computed tomographies(CTs) and plain X-rays on calcaneal
fractures prospectively since March 1992 and the calcaneal fractures were classified according to
fracture patterns and locations. Twenty nine fractures were treated with open reduction and internal
fixation.

Following open reduction and internal fixation of displaced fractures mostly involving posterior
facet of subtalar joint or closed reduction with axial pinning by Essex-Lopresti method, we have taken
CT on 32 fractures and analyzed anatomic status and observed the relationship between anatomic sta-
tus and clinical results.

The results were as follows:

1. According to Sanders classification, type II was the most common{69%), and then type

HI(22%), type IV(6%), type 1{3%) in frequency.

2. In the relationship between preoperative CT classification and postoperative reduction state,

reduction state was worse in case of more comminution.
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3. We can expect excellent or good result when the postoperative displacement is within 2mm.
4. The Sanders classification appears to be helpful in predicting prognosis since preoperative CT
significantly influenced the clinical outcome, as noted in the relationship between preoperative

CT and clinical results.

Key Words : Calcaneus, Fracture, Classification, Results, Computed Tomography.
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Table 1. Assessment sheet for fracture of the clacaneus®

Point Point
Pain(30 points}
Activity Rest
No pain 15 No pain i5
Mild pain 10 Mild pain 10
Moderate pain 5 Moderate pain 5
Severe pain 0 Severe pain 0
Actvity(Z0 points) Range of Motion(20 points)
Unlimited walking 20 25 to 30° =80 1to 100% 20
Walks 500-1000m 15 201025 =601080% i5
Walks 100-500m 10 1510 20° =4010 60% 10
Walks less than 100m 5 1010 15° = 2010 40% 5
Cannot walk 0 0010 = 0w20% 0
Return to Work{20 points) Change in Shoe Size(5 points)
Full time, Same job 20 No change 5
Full time, with restrictions 15 change 0
Full time, change job 10 Swelling(5 points)
Part time, with restrictions 5 None 5
Cannot work G Mild 3
Moderate 2
Severe O
Total Score 100

* Modification from Creighton-Nebraska health foundation assessment for fractures of the calcaneus.
A score of 90 to 100 points judged o be an excellent result;80 to 89 points, a good result;63 to 79 points, a fair

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

H ac

M AS

m ac

Bozmy padel A¥EA ol ofPvin AR
slol A 3240% 208014 VYA BEe ¥ & )
A4e ABHYY. & AvzAe £ YA
. RAREE Sgdl APEA ae 3N w4

R

[ e\
L 1~

TYPE HA TYBE U TYPE 8O

TYPE IV

Fig. 1. Sanders CT classification of
the calcaneal fractures ac-
cording to the fracture frag
ments and direction of the
fracture lines involving pos
terior articular facet.
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Fig. 2.
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A case of anatomic reduction: Post-op reduction state was
anatomic and clinical result was good.

a. pre-op plain X-ray:joint depression type, Bohler angle is -3°.

b. post-op plain X-ray:Bohler angle is 187,

¢. pre-op CT:Sanders classification type [ A, maximum
width is 3.8cm.

d. post-op CT:anatomic reduction, maximum width is 2. 8Ban.

3 BiEEbE HEo] H A5E anatomic reduc
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Heole HE-E nearly anatomic reduction(Fig.
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#8 Hole ZALE approximate reduction(Fig.
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Creighton-Nebraska Health Foundation®
Assessment Sheet for Fractures of the
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Fig. 3.
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A case of nearly anatomic reduction: Post-op displacement
was within 2mm and clinical result was good.

a. pre-op plain X-ray:joint depression type, Bohler angle is 15°.

b. post-op plain X-ray:Bohler angle is 36°.

¢. pre-op CT:Sanders classification type [ A, maximum
width is 4.8cm,

d. post-op CTinearly anatomic reduction, maximum width
1s 3.5¢m.
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. A case of approximate reduction: Post-op displacement was
more than 2Znm and clinical result was fair

a. pre-op plain X-ray:joint depression type, Bohler angle is 0,

b. post-op plain X-ray:Béhler angle is 28",

¢ pre-op CT:Sanders classification type [l AB, maximum
width is 4.4cm.

d. post-op CT:approximate reduction, maximum width is
3.2cm.
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