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Operative Treatment of Intra-articular Fractures of the
Calcaneus by Sanders' Classification

Jong-In Yim, M.D., Bu-Hwan Kim, M.D., Hee-Yeong Chung M.D,
and Woo-Sung Choi, M.D,

Department of Orthopaedic Sugery, Dae-Dong General Hospital, Pusan, Korea

The os calcis is the most frequently fractured than any other tarsal bone and the displaced intraar-
ticular fracture account for 60-75% of them. Because of complex contour of calcaneus, it is difficult
to evaluate the pattern of fracture exactuly by conventional roentgenograms. But recently, computed
tomography clearly defines fracture patterns of subtalar joint and calcaneocuboid joint.

From Feb. 1992 to Jan. 1994, we analyzed 18 feet in 16 patients of intraarticular calcaneal frac-
tures after routine preoperative CT scan and Sanders' classification. All cases were operated through
extensile lateral approach and internally fixed with plate and screws. The clinical and radiographic
analysis were as follows:

1. Sander's classification of 18 cases were type [ in 3, type Il in 8, type IIl in 4 and type IV in 3,

2. As the fracture line moves medially, intraoperative visualization of joint, reduction becomes
more difficult and the prognosis worsens in type II and IIIBC.

3. By Sanders' CT classification of calcaneal fracture, it help us in understanding fracture pattern
more detail and in deciding of the method of treatment and in the predicting of the prognosis.
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Table f. Age & Sex distribution
Male

Age(yrs)\Sex Female Total

Under 20 1
21-30 3
31-40 5
41-50 4
31-60 2
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Table 2. Cause of injury

Total 15 1 16

Case No, of patients(%)
Fall from a height 1HET.7)
Falling downstarirs 2(13.3)

Total 16(100)
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Fig. 1. Sanders' classification is based on the numbers of fractured segment{Type LILIILIV) and direction of the
fracture line involving posterior articular facet of the calcaneus {Type A,B,C)
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Table 3. Assessment sheet for fracture of the calcaneus

Point Point
Pain(304)
Activity Rest

No pain 15 No pain 15

Mild pain 10 Mild pain 10

Moderate pain 5 Moderate pain 5

Severe pain 0 Severe pain 0
Activity(203) Range of Motion(20%)

Unlimited waiking 20 25t0 30° = 80 to 100% 20

Walks 500-1000m 15 20to 25° = 60 to 80% 13

Walks 100-500m 10 1510 20° = 40 to 60% 10

Walks less than 100m 5 1010 15° =201to0 40% 5

Cannot waik 0 0t 10° =00to 20% 0
Retun to Work(203) Change in Shoe Size(579)

Full time, Same job 20 No change 5

Full time, with restrictions 15 Change H

Full time, change job 10 Swelling(574 )

Full time, with restrictions 5 None 5

Cannot work 0 Mild 3

Moderate 2
Severe ¢

Tatal Score 100

* Modification from Creighton-Nebraska health foundation assessment sheet for fractures of the calcaneus™
A score of 90 to 100 points in judged to be an excellent result : 80 to 89 points, a good
result : 65 to 79 points, a fair result : and 64 point or fewer, a poor result.

Table 4. Results according to type of fracture

Table 5. Complications

IIIAC 2ot A7t 22 efste}. Bohler 2 8%

Hi 11.7 2 743 Agjut

Type/Result Excellent Good Fair Poor  Total Complication No. of case{%)
Typel 3 0 0 0 3 Pain in heel pad 2
Type Il 4 2 1 1 8 Wound dehiscence 2
Type 11 0 3 1 0 4 Sural nerve irritation 1

.~ Pype IV 0 0 1 2 3 Failure to reduction 1
T(39%) 5(28%) 3(17%) 3(17%) 18(100%)
t}{Table 5).
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Fig. 2. A. A preoperative and postoperative x-ray film of calcaneal fracture.
Medial protrusion of screws were seen.
B. Type Il BC comminuted calcaneal fracture on CT. On postopera-
tive 15 month foliow up CT scan, clinical result was excellent
although, medial protrusion of screws were seen.
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Fig. 3. A. A axial view on X-ray film shows widening of heel and disruption
of peroneal groove preoperatively, After ORIF, narrowing of heet
and restoration of peroneal groove were seen.

B. A preoperative CT scan shows type IT A. A postoperative CT scan
shows good congruity of the posterior articular surface of the cal
caneus on 13 month follow up.

Fig. 4. A.&B. A lateral and axial X-ray of both comminuted calcaneal fracture were seen.
C, Preoperative CT scan shows type II B on Rt. and type III AC on Lt.
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Fig. 5. A. A preoperative X-ray film shows comminuted intra-articular fracture of the calcaneus.
B&C. A preoperative CT scan shows type IV. Postoperatively, we found that calcaneocuboidal joint incon
gruity with medial wall malreduction and clinical result was poor.

a3 #Eave dHE & 5 Aok o, T A
Arg S EGE B TEEEY ¢l E A B
£ @A77t o] FolA FHe T WAIEA HALE

2 dg 4 ¢ FRE dA Hhes, o8
B 223, =8 Ay 2dd G 22 Y

9] olaf g} ER/7E 7HesA =Idoh

Azl 9F ¥ ez A4 sagittal
scan, harizontal or axial scan, coronal scan,
tuberosity or semicoronal scan® & ¥ & 4
vt Guyer®'“eoll 918l axial scan¥elde ¥
W Aget @A sk FRby wEe AWRG
9 =g%o WHE 2 B % 9low, coronal
scan®] A5 T AZ3 A Ao AIAE7 S
9F 3 T 2H9 &3 zolo #HE, EXR F

143 819 A} 5€ & HojFda ok v
H Segal §%2 semicoronal scan®] A-¢ coro-
nal scanel| ¥3led & Abole glov AEs &=
53], 4 2 7 AZd B dEd $#3<
4T d& F dde FYo Udzm dgd
sagittal scan''9] A4+ 3w AZa #de] o
ot 22 UWE0 BEe AR, FF9 w59

HEsg & Byl

33 249 £75 AnPEelt s o

Aol 21 A8 vleksic) =57 iy
2 HEssex-Lopresti’”, Warvick™, Rowe” ¥
Noble®*'e] & #Wie] sleuv AREL CT
scan® ©] &% Sanders™ EFEE o2 #
§‘—H € 349 A8 PYE A gHARE
4 gem FEglel Agde Wy 2udds
76'-3"%—:?'— AR Y 3 BYEH PEE Fold K
oy ste HE 49938 #d 23 5EFE F
55 AYse PdFel ek
#Y¥Y FEeL Iubn 24 89 YFyY F
AW HEgy PYEew o FAINE A& 5 Yo}
o Al o] Alge] 23 F4Eo] sty
A BHEEAE 7IgHeR dAe g, 19029
Morestin® 2l3le] &3 Ynyol A5 Al=A
o £&d TEYoRE & vy, YaAEY
W, FE=ey, adfln Ads 288 ngdsd &
gHe 4 =2WEel U™, Palmer™dl <&l
BHztd 92 mEe HAE A Age &
2L AY =E3ANA AEE + 5, AFEEY &
4ol gled, E39 9& Ide zgteg w
B ngdE gge + 41, w3 se
For, FOLAHEC =22 5 JE B2 AHE
o] qlo} HZ QErEHe g xS YxFH

=2

— 634 —



Mejabio] gici®,

AAEL FF e s Has SRS §
% Sanders ¥HFY THW & sEPE o] &3
Ay gese A B sl2) A% ¥ 5 U
dew, AW FTHEL oz HEI 4
o, WnAEE dmeA Ay 4 lgden, dn9
AERRE dd U Tl Folded HAlskd
HyoL} igel AP g Wwalsle] F ARE AL
T oUugen, 53 F AE3 @dd dgd
Sanders®’'e]l E&v F¥ THU FA UM
Aawyiel Ay 2 dF By glol ge &S
Z Aoz Atadcl

Jm

V. 2 %

AAES 19924 29 el 1904 197R] R4k
deded HYddada By FZ I sl 9
2o #83 FE 4 oy & Alsgetn ¥
& 1449 B]F 417 7hedd @A 16, 184
E diutes CTE o848 Sanders WHeE &
sa BAslel vgn Z& 4o s Afid

1. Sanders %2 CT £fYd @& 2754 &
18213 Al [#o] 34, Al o] sa, A MEE
#l, A VEE 3HE A B A3 ek

2. Sanders £ Al 139 23 WK Tteg
FEYT, 185 dAEFHMH) WHe| &4 & +8
FEAeE 477 EG D, A5 dEes F
A Bch, 138 GAl 284l 713 W3 EAs)
= HIBCH] &€= YEI dF= 71 B33
o

3. 9% =g ol&d FIEe T F49]
2| #A] Sanders F9 CTol &3t Eiubye Fub
AZs #Ed 4, 2% B4 9 x8A4Y 54,
o F @Sl & =go] d 4 9lere} AlRYET,

REFERENCES

1) =it oldd, By, WY, #HHe o 33 2
o BYE FHEde Ad AIFFYIAGHA |
29:674-682, 1994,

2) WY, ZEH, Y2FE OXT, tws - A"ER A
Sgd o fAW FFFE A5, I FHH
gl 1 29:764-773, 1994

3) sidE, BEw, ST : AAFE @ n3ed P
#EY FITEEY R, deFFgHetgal
20:774-782, 1994,

4 ER, YA oldE, URE T /P FA
o AAE TdFHP) W FF W 8 AR, o
gy g elzbeka] =] | 29:1819-1827, 1994,

5) 2lFd, ZEE, MR, AHE] 0 ANE dREdE
o] &3 BF SHW 24 5. ¢y Yelags
; 29:1819-1827, 1994,

6) Barnard L : Non-operative treatment of fractures
of the calcaneus. J Bone Joint Surg, 45-A:865-867,
1963.

7Y Burdeaux BD : Reduction of calcaneal fractures
by the Mcreynolds medial aproach technigue and is
experimental basis. Clin Orthop, 177:87-103, 1983,

8) Cave EF : Fractures of the os calcis : The problem
in general. Clin Orthop, 30:64-66, 1963,

9} Connolly, Kalish, 8. : Conservative and surgical
treatment of calcaneal fraculves. J Am. Pediatry
Assoc, 65:912, 1975,

10) Crosby LA and Fitzgibbous T : Computerized
tomography scanning of acute intraarticular frac-
tures of the calcaneus, J Bone Joint Surg, 72-
A:852-859, 1990.

11) Edwin RS ; Symposium ; Treatment of fractures of
the calcaneus. J Bone Joint Surg, 45-A:863, 1963.

12) Essex-Lopresti P : The mechanism, reduction
technique and results in fractures of os caicis. Brit.
J. Surg, 39:395-419,1952.

13) Giachino AA and Uhthoff HK : Intra-articuiar
fractures of the calacneus. J Bone Joint Surg, 71-
A:784-787, 1989.

14) Guyer BH, Levinsohn EM, Fredrickson BE,
Bailey GL and Formikell, Michael : Computed
tomography of calcaneal fractures : Anatomy,
_pathology, dorsimetry and clinical relevance. Am J.
Roentgenol, 145:915-919, 1985.

15) Harty M : Anatomic considerations in injuries of
the calcaneus. Orthop. Clin. North. Am, 4:179-183,
1973.

16) Heckman JD : Rockwood and Green's Fractures in
Adults. 3rd Ed. PP. 2041-2182, Philadelphia,
J.B.Lippincott Co., 1991.

17) Isherwood 1 : A radiological approach to the subta-
lar joint. J Bone Joint Surg, 43-B:566-574, 1961.

18) King RE : Axial pin fixation of the os
calcis(method of Essex-Lopresti). Orthop. Clin.
North. Am, 4:185-188, 1973.

19) Lance EM, Carey EJ and Wade PA : Fractures of

— 635 —



20)

21)

22)

23

—

24)

25)

26)

N

28}

the os calcis-treatment by early mobilization. Clin
Orthop, 30:76-90, 1963,

Maxifield JE : Os Calcis Fractures : Treatment by
Open Reduction, Clin Orthop., 30:91-99, 1963,
McMaster M : Disability of the hindfoot after frac-
ture of the tibial shaft. J Bone Joint Surg, 58-B:90-
93, 1974,

McReynolds IS : The cause of operative treatment
of the fractures of the os calcis. In controversies in
orthopedic surgery, 235-254, Edited by Leach, R.E.
Meaglund, F.T. and Riseborough, E.J. Philadelphia,
W.B Saunders, 1982.

Miller ME : Surgical Management of Calcaneal
Fractures : Indications and Techniques. Instruct-
ional Lectures : The American Academy of Ortho-
paedic Surgeons, 39:161-165, 1990.

Noble J and Mcquillan WM : Early posterior sub-
talar fusion in the treatment of fractures of the os
calcis. J Bone Joint Surg, 61-B:93, 1979,
O'Connell F Mital MA and Rowe CR :
Evaluation of Mordern Management of Fractures of
the Os Calcis. Clin Orthop, 83:214-223, 1972,
Paley D and Hall H : Calcaneal fractures contro-
versies : Can We Prt Humpty Dumpty Together
Again? Orthop. Clin. North. Am., 20:665-677,
1989.

Palmer I : Mechanism and treatment of fractures
of the calcaneus. J Bone Joint Surg, 30-A:2-8,
1948,

Richardwon EG and Graves SC : Campbell's
Operative Orthopaedics. 8th Ed. PP. 2929-2922, St.
Louts, Mosty-Year Book, Inc., 1992.

29

30)

n

32)

33)

34)

35)

36)

37

— 636 —

Ross SDK and Sowergy MRR : The operative
treatment of the os calcis. Clin Orthop, 199:132-
143, 1985,

Rowe CR, Sakellarides HT, Freeman PA and
Sorbie C : Fracture of the os calcis. A long-term
follow-up study of 146 patients. J M.M.A, 184:920-
923, 1963,

Sanders R, Hansen ST and McReynolds IS :

_ Trauma to the calcaneus and its tendon. In disor-

ders of the foot and ankle. pp 2333-2338, Jahss,
M.H.(ed) W.B. Saunders Co. Philadelphia, 1991.
Segal D, Marsh JL and Leiter B : Clinical appti-
cation of computerized axial tomography(CAT)
scanning of calcaneal fractures. Clin Orthop,
199:114-123, 1985,

Seour R and Remy R : Fractures of the calcaneus
with displacement of the thalamic portion. J Bone
Joint Surg, 57-B:413-421, 1975.

Stephenson JR : Treatment of displaced intra-
articular fractures of the calcaneus using medial
and lateral approaches, internal fixation and early
motion., J Bone Joint Surg, 69-A:115-130, 1987.
Warrick CK and Bremmer AE : Fracture of the
calcaneum. J Bone Joint Surg, 35-B;33, 1935,
Watson Jones, Sir. R. : Fracture of the Calca-
neum. Fractures and Joint Injuries, 6th Ed. PP
1156, Ediburgh, London and York, Churchill
Livingstone, 1982,

Bruce JS, Stephen KB and James BC : Surgical
management of Fractures of the Os Calcis Instruc.
Course Lecture vol 44, PP 359-370, AAQS, 1995.



	0: 
	3: 
	1: 


