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= Abstract =

A Clinical Study on ihe Fractures of the Calcaneus

Byeong Mun_Park, M.D., Nam Hyun.Kim, M.D., Dae Young Han, M.D. and Deok Soon. Oh, M.D.
Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

The os calcis is fractured more frequently than any other tarsal bone. Fractures involving subtalar joint can,

be associated with prolonged and severe disability. So there is no universal agreement in the treatment of these

fractures.

Calcaneal fractures of 64 feet in 56 patients who were treated at Severance Hospital, Yonsei University College

of Medicine from Jan. 1971 to Dec. 1980 were analyzed in clinical and radiological aspects. The results obtained

from this study were as follows;

1. Of 56 patients, 46 patients were male and 10 female.

2. The main cause of fractures of calcaneus was a fall from a height in 71.4 percents of cases, and spine injury

was associated in 15 patients (26.8%) with calcaneal fractures.

3. The fractures were almostly closed (89.1%).

4. Fractures involving subtalar joint were in 52 feet (81.3%) and Rowe’s type 5 were 38 fractures (39.4%). Of
these type 5 fractures, 31 fractures were treated by closed reduction and axial pin fixation and then

favourable results were obtained.

5. The most common complication after treatment was persistant foot pain.-Pain beneath the lateral malleolus

was the most common (8 feet), and correlated with the decrease of Bohler’s angle.

Key Words: Fracture, Os calcis.
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WS ¥ Andzgde JUtE £F 34
B33 2407 b5 e s67el AR 64F AL e
2 2A99 ¥F9 20l 42 AaYy P 2 AAE
G4 R AL 270 we FHekn 2 AHE ¥4
Aok 7oA F¥ol A% A%z £4 R o 53
oA NG BATH] Ao} BTE St B} 247}
F5RE BxE AP A A sk

m & 3 2 4

1, 8¢ % dEEZ

% 568 F FA7E 469 (81.1%), A A7F 109 (17.9%)
2.2 AU 453 wdon, AT E 9AFE 67
AR vl g dyg I wgadr FFd49L
35.3M Ak 15 30971 197 (33.9%) 22 7} Wk
(Table 1).

2, 2¥Y uel

ZHe ddeze A} 408 (T1.4%) &2 7}
2wt ZFARRLCL 123(21.4%), A AEH 44
£7.2%) 9 weldich F&An 408F 89l *&F F
Zoll A4 & 23ty (Table 2).

3. B39 79 % 44

249 e F 5699 64FHF F50] 369(56.3
%), BAZo] 2881(43.7%) 2 $%e°] thx wsgten o
F FFHoE AR B gk ERY A4
< 3 64FAHF HAAY 2l 574(89.1%), WA &
ol 74(109% )R 2m, WY 222 78 254
3 A Abavh i FEeldrt

4, Sthed

2 569 % e¥slel &40 Fuy $xrh 4 o
dEd Ao Aol Fuwrd At 15%(26.8%)
22 R wtx FHEEA 109017.9%), HEF
Py AL TP FBAH) EAbo] TR A}
79(12.5%), & FFE40] 62(10.7%) 01k 2 o]
Sol= Fuin|F ¥ ATL T FuEF, WL T, &
T, AT 9 uF, E¥, 52, ALF, 4T S
&4e] Futs| gl ek (Table 3)

5. 8¥e 2®

6438 RE oo FHE P FIFHAY AFw, &
= 9 axial view X— 4 #& ¥ ¥ RoweZ9 ¥ 7F
(Figure 1)l w2} 7z gej 2 EFsigdey 4538 o}

Table 1. Age and Sex distribution

Age(yrs.) Male Female Total Percent
Under 10 1 — 1 1.8
11-20 3 3 6 10.7
21-30 11 2 13 23.2
31—40 17 2 19 33.9
41-50 10 - 10 17.9
51—-60 3 2 5 8.9
61—70 1 1 2 3.6
Total 46 10 56 100.0

Table 2. Cause of injury

Cause No. of patient Percent
Fall from a height 40* 71.4
Traffic accident 12 214
Direct Blow 4 7.2
Total 56 100.0

* Bilateral fractures of 8 patients was due to a fall from
a height.

Table 3. Associated injuries*

Site of Injury No. of patient Percent

Spine 15 26.8
Head 10 17.9
Wrist 7 12.5
Other Tarsal Bone 6 10.7
Pelvic Bone 4 7.1
Femur 3 54
Ankle 3 54
Rib 3 5.4
Kaee 2 3.6
Tibia & Fibula 2 3.6
Humerus 2 3.6
Clavicle 1 1.8

* Thirty-four out of fifty-six patients

A] Essex-Lopresti ] ¥ % (Figure 2)o| 2)sled 443 st
PEFEYo L AEsich

FE EAH 3 6495 AZs VAL YW A4 3, A
5% Ze] 5242 81.3% & A8l A58 FEt
< 38#1(59. %)k, M58 F4 385 Y FHo)
209, BHYEY FAHo| 184} (Table 4).
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Fig. 1. Types of fractures according to Rowe’s classification.
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Fig. 2. Types of fractures according to Essex-
Lopresti’s classification.

6. A =&

Ago dAME BEA WPLE Hase e d
22z syl

2 642AHF 59T H(92.2%)NH REAHL WHoE
ARG 25 2828 (43.8%) N v ey 2t
S Agstdw 382 (48.4%) N M= =4S 9 F2F

Table 4. Classification of fractures

Type Number Percent
1 3 4.7
2 2 31
3 7 10.9
4 14 21.9
5 38 59.4

Total 64 100.0

Type 5

Tongue 20 31.3

Joint Depression 18 28.1

%4 74 (axial pin fixation)& A1) stch. 5#(7.8%)
oA BHEY P W FEYLUL AdAREd ok
2R A4 2d2 A4 od A A £ (debridement) & A
P F FB3d FEHo2 w3 shoch(Table 5).
deduzge Azsade ddel ddd 124 (A
1, 2, 38)e AEsRH FYe] slel= Hojrt Ao ¢l
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AW 1240(A 4 %), #47F At AL FEF} F

Aol AR 49 (A5H)AA ATd st
=EFRE R FFI5A2PL Azl es APy

A48 24 2084 F2 AP e LY EY 34

NMx FHH & A+ 1Al A A3 st ch(Table6).

HEANE 745 dUds] FA e e 93
22 3gev Futdael glo o F el A s}
25 2% A FA4F 1F5H 2F Aol AKX

SRR g 2RILdag9ye $A4E A w£E
HEolH B A7 & 9A27}74 4 (image intensifier) £
Z A3l F4# (Steinmann pin)& FF FwellA &
L2 4qlele A AEN FEnY & AYEn 4
ez A TR PR 152 Bohl-
er zt3 Wl @3l Av @3 A<l @9 Bohler 2 (¢ 3t
31.1°+0.4, o=} 31.3° £0.3)& 71F22 3tz A3
stk

Mgy e dedx
Sl ¢F 4F YA 65 YL F FEAR AFHE
£ 3z F4F 4 65UWA g7 HngdE AAs
T FYAE P 4H AFHEE Hesgdd =rAE
W FRFEYLAS NG A9 YA YE QY F&
A3 E & Aol 4 63N 2AF FHEAE AA

o2 tE Age A

Table 5. Methods of treatment

Fracture
Closed Open Total (%)

Treatmk P
Conservative

Cast only 26 2 28 (43.8%)

Closed Reduction &

Pin Fixation 31 - 31 (48.4%)
Open Reduction &
Pin Fixation - 5 5(7.8%)
Total 57 7 64 (100%)

Table 6. Treatment according to the fracture type

Type
1 2 3 4 5 Total
Tr&atmk
Conservative
Cast only 3 2 7 12 4 28
Closed Reduction
& Pin Fixation - - - - 3 3
Open Reduction & L 2 3 5
Pin Fixation
Total 3 2 7 14 38 64

S ok 23UA 457 H2PALYE HUAH AFH
S8 AT FA4E o 8FUA 1056 AEolE
AART FeAAE % W AFHE 4590

7.4 B &€ o

3 569 64T Aol WY FTFRANLE 4 3AY
A Hx 257442 FF 7.6 MK+

e Ao g Hrle Salama £ 9 wWig A4
sl ot &3 YA FX-9 FF 9He FHHTa-
ble 7).

dax AFEg Bg Al 2, 3¥FTHANEe T 2
}(excellent and good) & B.gow A4y T A= 4
HEF 9HA 5% AAE Vex 28N B2} A
#E& Bgoh A5y FHAMAE 38AF 16 5
ZFAE 2 9 10404 EFg AH3E 23 o
Z 28X AZHBH e AW (Table 8).

Bohler z+g ) 5324 3184 A ed A
A A i 26204 H2 I5=(HF 65)9 X
HAEF HE 3xdA I B=(AF 21E)R HEEHA
th, 55 FE S3d dsty, $9EA @ AT

Table 7. Criteria used in assessment of result

Excellent  Patient satisfied. Normal mobility of
joints. Asymptomatic broadening of the
heel. No pain.

Good Patient satisfied but occasional pain.
Walking ability unaffected. Slight limita-
tion of inversion-eversion. Mild flat foot.

Fair Patient not entirely satisfied (reserved).
Pain after exertion. Walking ability reduc-
ed. Limitation of tarsal movements.
Special shoes.

Poor Patient not satisfied. Pain even on slight
effort. Walking ability markedly reduced.
Severe limitation of joint movements.
Change of occupation.

Table 8. Resuit

@ Excellent Good Fair Poor Total

Type

1 3 — - — 3

2 1 1 — — 2

3 4 2 17 - 7

4 4 5 3 2 14

5 Tongue 2 9 5 4 20

Depression — 5 7 6 18

Total 16 22 16 12 63
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Table 9. Effect of Bohler’s angle on pain after

reduction

Angle No.of  Pain behind the Heel Subtalar joint
(degree) fracture lateral malleolus pain pain

0—10 5 4 1 —
11-20 7 3 2 1
21-30 15 1 2 1
3140 4 - 1 -
Total 31 8 6 2

BAd sur=Edded AE F9 Bohler zteo] &4
g3stye FEAST Bt SREAG AT
239 FE4E 4B2AS 93ich(Table 9).

ARF YHFOLE FA ety % 2REA
Fo] 142 (21.9%), F%2) WHel 49(6.3%), A%

A #d9e] 24(3.1%) dd+ 23 5 FF2
Aol s A Fel 344 7%)NA ULt @
AA FoA2 Z 245 Arh

v. &2 ¥ 1%

FEE A8 EFF oA MA FHo) gel He ¥
ol FT FHo) BE FTAHo iy wxo] maA
Rowe5*¥& 1 —-2%5 Aoty s, d3%
Eo = A5PL 20001 A wom sty £ 5
3.2 300}, Essex-Lopresti!® & 45417} Ay d¥c)atxn 2
2ok A9 dFd e 307 33.9% 2 VA ®
St (7 35.34) Aol A Y53 wch(82.1%). ol
23 EEE o] A3 Fe] AdA R FFAo] Wol
&5 oyl dEd Heg ArE

a2 Lance 517 & 75% ol A, Barnard®, Le-
onard'¥ & 95%, ¥5V& 82%NA FEA w1 @
£ ddlo] Frlx Bmstdnh. Ao AdFAME 8
A7 71.4% 2 7V gatoh

e F MR 299 A HFEHSER 568 F
153 (26.8%)¢] Tt 2 sjol = F4&A, oy
9 4 g 2IZEA 59 w22 FrEdd ey
Rowe5?"® e 22 & 9 ZhAa&EA] 717 el F
s g s9n HEEA ] 9 A Rowe 5, Cave
e 0% AE Wl G BpEgdd. FuksEgd F
53] HFEA4L FEoY ozl A vehd £ dx
FAE ZA gE FE UV Ao B4 dA7 e
Fatel el Hde o FZ0A F2aof ot
Z2F 24 A L ARE AN YA #Yo]
83 Q%L P}, YubH OB WALl # WHoR
8 9 34 Axd, 9 9 axial view AfAle]

fdr ofy

et 2o JAg d& Y3 47 ¢+ Kashi-
wagi'? & o3 # %)% (tomography) ¥ tenography 7} 9
S3tepx stk Bohler® = 234 9 89 254
Aol 4 7 A 2z} (tuber-joint angle ®= = Bohler z+) ¢ 23
g Vgl AR $E x2S Fdu AALE
g 30% WA b= el el Adze 44
e gV g8 FAEded FAalel A 31.1° 0. 4,
o} zpoll A 31.3° +0.3°]8tx B3 stgd),

Anet 1 NgE H7E7] ddde FHY EHV)
Fasich, o7)dE qerkA] EHFydel ot 3
AH2E =y e RoweS?® 9 Essex-Lopresti'® o] ¥
Fugeld =¥ AZs A AWelfd 9HE £
t}. Rockwood 2} Green®®-& Essex-Lopresti'® e} A4}
Yy BAYEYTHo] RoweE™® 9 Al 58 2o d
g3 gl AREL Rockwood 9} Green?® 9] 7%
o] 2]&f Rowe 5 3 Essex-Lopresti ®%%-& 7te] A
43l FAL EFAck 44y S Ao #47- )
A King'™®-& F=x A Fe] a7 E 7| (sustentaculum
tali)ell MelA =w o] Yo MHAFAEF JHAA AF
o &7 FE Fo FAYE AA He Fup
29 9% Lo} g $24ANE FEA G}
I &hedel

AAEo] HHgt FA 32 A58-FHe) 38¥(59.4
%2 7HE wsker, A RESE AP FHL Ay
HTH7A EFAA 528 (81. 3%) 9 v} Essex-Lopresti
9. Lance5'"9 Cave™eol ol5d AZFsaAL A
& 23] 75%, Rowe$?® & 56%, ¥5¥& 83%=2 1
ke vh

FTE 240 xEe VL FHHe] AFsAAdY A
Holfe] T3 9low Hde] = A1, 2, IFFH
o dl e AR g SHEY FAPL glon BE
Hay gtegx 383 95y 4 AA4E 23 2o
8y $FEFAY YRHES Az de AFsHad
< AW A4, 5 FAA dAMe dAH 2= 4T
ezt 27 Qo o] wWel Ha dv AAeId
Edmonson® o] 343 AZFstade] el dedH
odubaiql X &2 1) Bohler A, 2) bubyo)
WoR 27EE, 3) dabd Ay, 4) Wyl 9
4 ¥¢, 5) Essex-Lopresti &4 % 6) 7] AZs 34
%%% So| gitl. Bohler® ¢} Hermann'®2 wu|@¥x3
ez AGLE AAANA Fi &S FE A F
e ArAEE AHedn Y2 2 ¥ Lance 5", Bar-
nard? R Rowe¥*®o] REH oS T4t #¥H
2 ®4 & Whittaker®? 7} A& B33sln Palmer® 7}
Lenormant 9} Wilmoth'® e} xjauy2 Y-S 23
¥ Maxfield & McDermott?® o] 3] @Wo] A3 slo] gt

— 701 —



th. 2y #EA PBo] A Hd vz FHHUY
FYAdHRE st AT RA =YistE dod
b5l wol Gallie' 7t AR FEEE A1 o
7@ Dick®, Harris'?, Pennal & Yadav?®, Noble # Mc-
Quillan*¥e] 24 ¥ &7 £ FHHS JAUY A
A =7 AZHBE TS AYslg & ARE
Aty Ruslgeh., =3 Thompsonzt Frieson3V-e-
calcaneo-cuboidal #} talonavicular jointe] T4 W3}
E & 4 §17] "l £ triple arthrodesis’} Fc}z 3}
g}, el = Barnard®t Odegards®, Barnard?,
Lance %'", Rowe 5-2®, Parkes?®, Murray ¢} Shannon?"
& gebEg % 27| FoR #HY¥H HREED FRF
gle] A x2¥ctz Rt glck, Essex-Lopresti W
He AAdztel ME3 AF9 FF(spur of the lateral
border of talus)ell X 29 4 & F4z THAH A
2 v A7 A ¢A (congruity) & HEAA F& A
o] Yol g4e] ), King'®, Laasonens} Slittis'®
= ol Wyor ©EY Uy AHE dddn 2afrh
AAEY A4 F 64FA F A FH R ASHIFH
& AT 4NN e G Y P22 F
& A5 Rgew Essex-Lopresti W& A% 314
dAe FHAE FFAHLE AT ¥ 2274E A
3 BAA FH5 o] AAZe] wol ZFLF ddA 3
o) d ¥53% XNR ¥ 534 fAsl¥ el F5& @l
Z 4%}, Laasonen} Slattis'® &+ A4 FH#3&
vlaata A FuAFsRdy HEL FEsAr
AE ¥ ¥F45E T2 S JoFAsiie 43l EA
o ¥%olu] AFsiude PAJuistz Jdd F5E
Ak 2 sol = AR FAE QA7 toe-off 7] H ) oF
3, v ET AP FHAAA 43 HAYF WY, AF
¥-9 A, 94 R AZRH LEAR 5= PA
seoy g3y & EAge Az U} Barnard
Y, Rowe 5o oj3ldl A|Y B FF52 A3 5%
olw 2 flel o= Kashiwagi'¥ = £ T4 o] 9j&
2.2 Aolglo] uF2AI &3} Alele] 7oA = &
o fov] RoweE?" & ¢4 A S8 9 25U
EAGE AV e Ao JEfch R FEANY
$ 7 48 A (fibrofatty element)7} s3] 5o o3}
1 4Ee Yol $5S Addictn g, ol F
F2 A5y FH M AL LR FL AF
w ol Azt mA T 27| &Fo] AEA AU
stk A 2o,

f\:\l
ofu

v.d &

1971 1 €% 19804 12972 2 102 A AW &

2 2ot R& APl gldstae 33 A
2 5699 64F - i A P WA 24 E B
2 39 AsdAE FHsla O e FEL 44
o}

1. Sz 4N EE F271 469 (80.1%) 22 945
3 wered, HFdae 3634490

2. 24 YA YA 409 (71.4%) 22 7
gz, FwEdeze HR3EH] 159 (26.8%) 22
AR geren FEREA(17.9%), 484 T4 F4(125
%), e £F FH(10.7%) €25 %srh

3. 249 2o $3o] 363(56.3%)E FJZE}
ofzb @orow o #4444 FH(89.1%) el

4. Z49 ¥+ Rowe 5 53 FHo] 384 (59.4
%) 2 b Boka AFedAe AUY FTHL 52HE
81.3% & #A3zn YAch

5. AZs#AE& AT FAHAA Bohler & 7F
22 F&A 3 B Y F3:4 1AL N2 F
& AFNE 9L F AT, T Yl BEY sgoes
A A=Ak

6. ¥R3o2Ee F& F459 FFldey 2 F
234 o#sye FEo] 714 Wty Bohler 722 7
29 FAZE ddch
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