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Percutaneous & Minimal Internal Fixation
of Displaced Intraarticular Calcaneal Fractures

Deuk Soo Hwang, M.D., June Kyu Lee, M.D., Hong Rok Oh, M.D. and, Seung Jin Lee, M.D,

Department of Orthopaedic Surgery, College of Medicine,
Chungnam National University, Taejon, Korea

A displaced intraarticular fracture of the calcaneus is difficult to reduction and to restore its func-
tion, and its management still remains controversics. Treatment recomendation ranges from conserv-
ative to operative method using percutaneous pins, bone grafting and open reduction with internal or
external fixators.

We analysed retrospectively 24 displaced intraarticular calcanea! fractures undergone combined
percutaneous axial pin fixation of calcancal body and minimal internal fixation of intraarticular frac-
ture of posterior facet in whole 48 cases (36 person) calcaneal fractures between January 1990 to
April 1996 at the Department of Orthopaedic Surgery, Chungnam National University Hospital. A
single Ollier approach was used in all cases. And we didn't add any bone graft on the defected por-
tion of calcaneal fractures.

The technique and the result were as follows;

1. An approach to the sinus tarsi with only Ollier's small lateral incision made an ofier a good field
for apen reduction to the displaced posterior facet of calcaneus and diminishes the risk of lateral
soft tissue problems.

2_Even only minimal internal fixation of thalamic joint fragment and percutaneous axial pin fixa-
tion of the body is enough to prevent the calcaneal redisplacement and provides enough stability
to permit functional aftercare(early exercise and weight bearing) with a good result.
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3. The Bohler angle is technically difficult to restoration to normal range of angle in our minimal

operative method.

4. A bone graft is an alternative and is not necessary.
We proposed our experience obtained in 24 cases as a good method for treatment of displaced

intraarticular caicaneal fracture, especially in joint depression type and tongue type without severe

comminution.
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Table 1, Age and Sex distribution

snA gt
HPOY W WY

1990 19 19%H 1996 4¥ 319 Alolo] 3
ot FYael F2IP2 U e
Aag dE 369 48HF AxEd o FHaR
9 189 24N (T4 83)& Rdes gt

1. A% W HEEx

A el 189 £ MA9] 77.8%< 1470
11H oM 404 Abolo} && FolRem, AA Fa
o HadHE BAYY. JEEEe F44t 144
(F& 69W)22 WA Fdlel 58.3%8 AA &t
{Table 1).
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FH9 B oM AxEe FUUA FHY

y Mal F Total(Bi

Age group ale ‘emale otal(Bilateral) Table 2. Injury mechanism

11-20 3 (1) 5(1) - .

21.30 44) N 44) Mechanism Male Female Total(Bilateral)
31-40 kigh] 201 512) Fall down 11{6) 1(1) 12(7)
41-50 2 - 2 Tratfic Accident 2 () 5(1)
51-60 2(1) - 2 Fight 1 - 1

Total 14(6) 42) 18(8) Total 14(6) 4(2) 18(®)
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Table 3. Classification(Mixed Ross and Paley method)

484 (comminuted fracture)2 ¥§F

Type Primary Fx. line(Ross) Comminution & Paley™s] ##¥E £ HTable
Shear 3} {Figure 1).
Tonge lateral to posterit?r facet +- 4. Enteat
medial to posterior facet +-
central to posterior facet +- AL AF ot Reje] THol gHlE
Joint depression ccnh:al to posterijor facet +/- 74 gorom SRise & 477 UYs)
medial to posterior facet +/-

(Table 4).

Table 4. kind of associate injuries

Associate injury Male Female Totat
Spine fracture 3 1 4
Comminuted

Other fractures 2 4 6
Head injury 1 4 5
Tendon injury 3 3
Total number 9 9 18

Ay gl 2do] &g bl AlRa $39 {9
WAL A S v EE A FE DEEFE o] 85
Zo] Ul Ross 579 2RY T v}E ¥
FH2l Paley 59 Wiy S Eftsisict & o9ury
9 2FEYF ERYY MY (shear), A4H
{tongue). A YE Y (joint depression} ¥ &4
# (comminution) 2.2 ## ¥. 19859 Ross F°
o o3} e BRHEY A 13 4 M(primary
fracture line)sl Tatdele] i3t $iAel wt
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S
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Fig. 1. Calcaneal fracture classification by Paley(1985) and Ross(1989)
A Paley : The secondary fracture line can extend to any site of calcaneus even to its anterior portion. That

line makes a comminuted fracture.
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7. FER AR W A

FEFde RE ddM FFLE &% (Jone’s

A

initial frocture line

Fig. 1. B. Ross : The primary fracture line can lie to
anywhere for the posterior facet joint of cal-
caneus. That location is criteria of this classi-
fication that is, anterior.central, or posterior.is
criteria of this classification that is,
anterior,central, or posterior.

A

dressing) & ol Z7|&F%&€ TSEERE, Y
¥ RZ(short leg night splint)2.&8 Bz
R F8H 5L &% F77F ety 199
A 4gAR HE 2dA ANEgen, YFRae
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th &% FATIEE He 6Ye HA 39 490
Y2 BT 19 8MYold ey, o F@H L Croshy
¢} Fitzgibbons”2 scoring system& #8319t}

(Table 5).
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AzHEo] o ERol oshd & oy AS A
@& (shear)oltt £ % (comminution) & Fdl=
gizlent, 44¥(tongue type)ol AMe 66.7%
¢l 16#H o olF Ha| Awtogne Frgysn
g o etel FYNE Ave AL M9

Table 5. Crosby Evaluation System

Item Points

Pain 30

activity 15

rest 15

Activity 20

Range of Motion 20

Retum to work 20

Change in shoe size 5

Swelling 5

Total 100
Excellent 90- 100 Good 80-89
Fair 65-79 Poor 0-64

i
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Fig. 2. Schematic representation of

our operative method

A. An axial pin passed across
between calcaneal tuberos-
ity and its anterior process

B. Lag screw fixation to the
joint fragment oriented
from thalamic portion to
sustentaculum tali



Table 6, Case Classification Table 8. Complications

Type Primary Fx. line(Ross) Comminution{Cases) List Cases
Tonge With Without Heel pain 3
medial to posterior facet 5 1 Limping gait(mild) 2
central to posterior facet 7 3 Nerve injury -
Joint depression Tendonitis -
central to posterior facet 2 1 Nonunion -
medial to posterior facet 2 3 Detayed union -
Total(24cases) 16 8 Wound problem .
Total 5

Table 7. Summary of Patients with classification & Results

Table 9. Follow-up resuit

Age/Sex  Side Bohler angle Result
Preop. Postop.  Restoration Result Cases %
19/M Rt 16 25 9 Excellent Excellent 4 16.7
0M Both -i9 13 32 Good Good 17 T0.8
-17 12 29 Good Fair 2 83
IUF Both -12 15 27 Good Poor | 4.2
14 18 32 Good Total 24 100.0
25M Both 14(Ly) 23 9 Excellent
49/M R1 -9 14 23 Fair
mE kWMl Gw o ad geses s s
t - 2 xcellent
Al | H
M R X e el PR 3L RS
T&F Rt e 4 0 Goog 9 % 5AINTe] YuEE B 4
27M Both 4 23 19 Good uen FHPolY AARY &
-4 15 19 Good 2 ARE4 B PHBde e
ST/ Both -2 14 16 Good £ % IRTHTable 8). 1afel4]
3 12 20 Good e SARASH AR A §
17M Both 11 23 12 Excellent AuzA4Y Bgoz s
4 19 23 Good Al {ARzx3 Bgoz gl
60M Lt .14 17 31 Good 1d T FAleAM 83 (poor)
40M Rt 7 18 il Good 9 FHE AUk FrIFAME B
4UM  Both &Ry 16 22 Poor @ AWM 4 (excellent)
f:l/:d lL-t 190 ;fz’ fg gx 7h 432 16.7%4 3. % (good)
t
33 = 9
{O/F Both 8 20 2 Fair 74 1Te 2 AA Fdle] 87.5%)
16 3] 15 Good - A diEgaiet 2 FIE A4
(Table 9).
Average 0.9 19.1 20.1
ZHqED

29.2%9 724 713 ggicH(Table 6). o

%7183 2B hler angle)2 €3 -194 16 '
24 "W 0.9%82. 4% FAlM ARG A 324 Eal2M 2 F oF 8uE Eoldla AR
12704 31'2 HF 19.1°24 < 2072 F718 71 94 oF S5 g 8REEFE For8 g4 Ul
Aot #Zel HA4ele)l WUl 31.1°t s Sd RN, 2R BFA AT HA
0.4°(431.3° £0.3" )l o]Xx RHETHTable o Fugasie] 3U%E Aus: Pz wwem
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Fig. 3. Radiologic finding of case |

The secondary fracture line passes central to posterior facet and the
preoperative B hler angle was -60 without comminuted fracture. The
postoperative result was 160 as B hier angle and excellent as progno-
sis following its continuous follow up a term of 40 months. This
case’s postoperative R.O.M. exercise started from postoperative 2
days and weight bearing from 8 weeks following K-wires removal at

same time.

(preoperative, postoperative, and follow up of simple lateral view,

respectively)

Fig. 4, Case I{Intraoperative gross photography;draw-
ing)
This photography shows intraoperative Ollier's
lateral skin incisicn as approach. This incision
start just below anterior 1 inch from lateral
malleolus of ankle to ends at just on talonavicu-
lar joint with curvilinear fashion making incom-
plete 2/5 circle.

o F1EEdE 85 MG Beolith €4 §71-
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(excellent) 2 B7HH2UtH(Figure 3}{Figure 4).
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