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Classification of the Calcaneal Fracture Based on Computed Tomography
Joo-Chul Ihn, M.D., Poong-Taek Kim, M.D., Shin-Yoon Kim, M.D., Hyung-Tae So, M.D.*

Department of Orthopaedic Surgery, Collage of Medicine
Kyungpook National University, Daegu, Korea

The os calcis is most frequently fractured than any other tarsal bone and the displaced intraar-
ticular fractures account for 60-75% of them. Because of complex contour of calcaneous, it is
difficult to evaluate the pattern of fracture exactly by conventional roentgenograms. But recent-
ly, more detailed understanding of fracture pattern can be possible with CT scan, which is
thought to be one of the most important factor in deciding method of treatment and predicting
prognosis.

From Jan. 1992 to Dec. 1992, intraarticular calcaneal fractures of 31 cases treated in
Kyungpook university hospital were analysed preoperatively with CT scan and classified by
Sanders' classification system.

The results were obtained as follows : 16 cases of 31 cases were classified as type II and this
type were sudivided as IIA in 7 cases, ITb in 4 cases, IIC in 5 cases. Type III fractures were
found in 9 cases and subdivided as ITl AB in 3 cases, Il BC in 4 cases ITIAC in 2 cases. Type
IV fractures were found in 6 cases.
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A 327} 5oz 21.8% 8 AAAFHACE

d¥d £¥2E 3007 9%, 40di7t 8o o

FEE 2AAHAR, 20007 5%, 10dH7t 18L
HE 9% 35. 741Utk
2, 3| el

FF 249 Yoz FEAlurl 19902 A
A2 83% 8 ARFAon, ZEARE AF IAFH
Aol qM o2 17%E A3,

3 o 79 A Sut &4
ol HA2E F5F4cl 8¥(34.7%), ¥FN A

+71 157 (65.3%) &2 &S A8 W
EZe2E AF -] 58, WEHE AAL 4]
£8E FHo] 289M FHrE
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A o AZs #de AS HER 60xe A=E
YAstn S AZst B HS HAA 30=9
2+ Y3 Aoz 4elx Yol (Fig. 1), ARE
& /M F3EG datd £ e L
4 9l 30% semicoronal ¥4E 15314 A3
92 SAdA e FHAEA sl £ JA4e
ol A gt vimA I AZ3 FHL F HAFE
coronald}& ©l &3t (Fig. 2). ¥ I3 ¢H&
7oz & "o A axial ¥ sagittal
plane€ 53 F9E FrHH oz A3}

Fig. 1. Anatomically, posterior articular facet of the cal-
caneus is angled in 60 degrees to the horizontal
plane.

30° Semicoronal Coronal Scan

Fig. 2. Simple diagram of the 30° semicoronal and
coronal C.T scan. In 30° semicoronal C.T scan,
the patient's feet are supported by 30° angled tri-
angular foot support.
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AN GG L o] 3 F2 FH R Y
F 2 I AZ3 #de 234 9 349
Wk 4 B4 Jxd W& Sanders$e ERUH
< o] &3ttt

Sanders5*& ¥ A& #H Herl gle
4L A1¥ez BT, 19 AHA| 23
o] ¥ ALE A2¥ozg, i AHY Ao
JE ALE Aoz e f o] HAAH
ZAMo] v ALE A4Yez Nk 4 Y&
oA AZe BAE Aske P9 Ul ule
A,B,C& AE399 (Fig. 3).

6. *EUY

AANES] A-$ Sanders®9 AI, I, NF
A 7R3 BHe] FYY FES dod &
Feon, AMY6d) TH A €3 BES
103914 AlFsiein, = 35 2 F93 ¥ Jxn
AE 48, 41 2o 2FE 28dA AlFsAT
AL A% A Qd) A F&4 FEEE NY
dxen, ANY 639 AL HAMe 54 &
e Agslglon, 3ddMe =538 2 A
5o 23& A8sdch(Table 1).

g =
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3l €A A3 93 #9498 AT SandersF
ol RBubH-g o]gdle FIZIAHL EHI v o}

Table 1. Methods of treatment

Methods Sanders' Type
I 1| |11 G A"/
Closed reduction with
internal fixation/cast 0 6 0 3
Open reduction 0 10 9 3
Total 0 16 9 6

% 2 FAE 2€ AU 31HF ALB 2
e glen, EAMo] dheln], EFHo] FIH
ALY Edo] 1680130 ©1F 1 A% 74, 1
BFol 43, 1 C¥e] 53& AAn SHAo]
Eoln EWo] MY ALY 282 98z I BC
ol 48, T AB%o] 33l, I AC¥Ee] 28E AA)
et vAlge s 47 A A V¥ 2HE2 6
#E 2AAsA (Fig. 4,5,6,7).
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A $49 ve
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Fig. 3. A,B. The sanders' classification is based on the numbers of fractured segment(Type I, II, III, IV) and direction
of the fracture line involving posterior articular facet of the calcaneus(Type A,B,C)
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Fig. 4. A. 30" semicoronal C.T. scan clearly shows not only the fracture line involving midportion of the posterior
articular facet, but also decreased calcaneal height and bulging of the lateral wall.
B. This diagram well illustrates the fracture line, which divides the posterior articular facet into two fragments.
By the Sanders classification, this fracture type can be classifed into Type IIB
C. On post operative C.T. scan, incongruency of the posterior articular facet is identified, which was not well
demonstrated by simple roentgenograms previously.

UH DAE RADIOLOGIC CLINT

Fig. 5. A,B. The displaced intraarticular fracture of the Sanders type IIC is well demonstrated on C.T. scan and dia-

gram.
C. Postoperative reduction state of the articular surface is well confirmed by C.T. scan.
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Fig. 6. AB. This calcaneal fractures can be classified
into Sanders Type IIAB(Lt.) and IA(Rt.)on
C.T. and diagram.

C. On postoperative C.T. scan, mild incongru-
ency of the posterior articular facet in type
IIAB is well identified.

Fig. 7. A. Severely comminuted fracture pattemn is seen on C.T. scan.
B. This fracture pattern can be classified into Sanders type IV
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Methods of Scanning
e & /
| ! i |

_Semicoronal Sagittal

Fig. 8. Varified C.T. scanning methods were introduced
for the understanding of the fracture pattern of
the intraarticular calcaneal fracture.
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