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A Clinical Study of the Tibia Pilon Fractures

Jung Yoon Lee, M.D., Sung Keun Sohn, M.D., Kyung Taek Kim, M.D.,
Kyu Yeol Lee, M.D,, Dong Man Park, M.D.

Department of Orthopedic Surgery, College of Medicine, Dong-A University, Pusan, Korea

A pilon fracture, which is defined as a comminuted intraarticular fracture of distal tibia,
involve the articolar surface and metaphysis with occasjonal extension in the diaphysis.

The management has been notoriously difficult due to the assoctated injury, intraarticular
fracture, severe communition of distal tibia, joint incongruity and soft tissue trauma.

Most authors has reported good results after a surgical treatment by a principle of AO group
treatment.

Rescently, Bone et all reports that ROM and outcomes of the severly comminuted or open
fractures of the distal intraarticular tibia were very good in using the external fixator.

The result of treatment of 22 cases were analysed at the Department of Orthopedic Surgery,
Dong-A University hospital from Mar, 1990 to Feb. 1993,

The results were as follows ;

1. The incidence of pilon fracture is 8.3% of all ankle fracture treated during same period.

2. The most common cause of injury is fall down{63.3%).

3. The most frequent type is type 3 (54.6%).(by Rudei & Allgéwer)

4

. The most commeon associated injury is compression fracture of spine and calcaneal frac-
ture(4 cases)

i

There are eight cases open Pilon fracture(36.3%)

6. We had treated severe cornmunited fracture and open fracture by using external fixator, we
achived good ROM and outcomes.
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7. The more accurate reduction, the better clinical result.

8. Complication of the Pilon fracture were traumatic arthritis, non-union, matunion, wound

int, etc.

Key Words : Pilon fracture
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gt aleid AE P FFR AEPD FAF 10
A ol4t FA7L AAeEd 228 F Yoz e
o H}E FA 717He 16700t 97 wHE 9
T718R8} walid Abgel o)A st BAw, HF
ZAlo A dhAtd &7, o|gARPAL dEEEE T
&t Riledi® Allgiwer™2] #Fiol wak &-F3)
1, Magnusson™9} WAMAEH H} o) oA,

Ayl AeE BAson, Mastsh Teip-ner™
o] 7154 @7} wgel wiel Age) AE Y}
vt

=L
1 o W dY Ex

A BEE 23494 604 o, EEo] A
3 30tielA] 108 (45.4%) & 743 o] EHAEld
o}, #Hg dFe 37.5 Agen, Addve dabrt
204, At 282 @R daiEe 106 o @t
o} (Table 1).

Table 1. Age and sex distribution

Age\Sex Male Female Total(%)
23-30 2 2(9.1)
31-40 8 2 10(45.4)
41-50 6 6(27.3)
51-60 4 4(18.2)
Total{%) 20090.9) 2(9.1) 22(100.00
2. &4el ol

=4t fle g FHAln 1481(63.6%), 2E

Ak 49 (18.3%), dFAtn 3@ (13.6%), 71& 1
#{4.5%) 9] oAt} (Table 2.

Table 2. Cause of injury

Causes Male Female  No. of pt.(%)
Fall down 13 i 14(63.6)
Traffic accident 3 1 4(18.3)
Slip down 3 3(13.6)
Blunt trauma 1 1{ 4.5)
Total(%) 20(90.9) 2 9.1 22(100.0}
3, =u &4

4 e 22ve AE H4y 2E A 129
(54.6%) 1A 168171 AU}, = T FHEE
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2 B4 49, 2 ¥4 49, = 29 2 47 2

|, 838 T4 L &7 19, JeF =d 1, A
4 24 14, uEF 2 18, AE3d 1, E
& 24 18 Fel 2 Table 3).

e

Table 3. Associated injury

Associated injury No. of case

Spinal fracture

Calcaneal fracture

Foot fracture and dislocation
Elbow fracture and disiocation
Humerus fracture

Forearm fracture

Femur fracture

Proximal Tibia fracture

Pelvic bone fracture

Total

—_— o b B B

j—
o™

4, BYS| BR

AE A4 E4de] ERF PHoEe Riedi$} Allg-
ower” 9] £7YE& AHESISITHFIg. 1-1). A 1 & &
e Bdwe] 87 Qe dAEe] BEWES
FH2A 38(13.6%), AIE FHE F5= &4

YzoE Helg AR TH, A 18 38& A
Z 99579 A% 24 9 4% 43y F2EgE B
ol A$= 124 (54.6%)7F Ak (Table 4). B|Z
ZH& A 18 deA 1814.5%), A 1% 234
A 4301(18.2%), A 18 Z4HIA 92 (40.9%) 2 3

Type |

vateral

Inferior Aspect

14#(63. 6% 14 Ex¥tE]o] SIcH(Table 4). =3
Yefo) mhE A EF HFE ARG, A 1%
23 78l F A E2Ee 3, A T3 24 124
F i 27o) selR ¥ 891(36.3%) 7 M &
Ho|drHTable 4), (Fig. 1-2).

Table 4. Number of cases by the Riiedi & Allgower

classification and number of cases with fibu-
lar fracture and number of cases of open

Type Il

Inferior Aspect

fracture
Tvpe No.of case(%)  Fibular Open
fracture(%) fracture(%)

Type 1 3(13.6) 1( 4.5} X 0.0)
Type I 7(31.8) 4(18.2) 3(13.6)
Type IT1 12(54.6) 9(40.9) 5227
Total{%) 22(100.0) 14(63.6) 8(36.3)

o _

INO.of case PEE

50 | CFibular fracture | | |
Elopen fracture

40— —

~ Type Il
Number of cases by the Riiedi & Allgower
classification aud number of cases with

fibular fracture and number of cases of open
fracture

Fig. 1-2,

Type |l

Anteroposlenor

Inferior Aspect

Fig. 1-1. Classification of pilon fractures by Riiedi and Allgéwer
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A0y FAE ol 8¢ ARY LS F 100E AWt
Aol AlE 284 38, A 138 S04 73
g Algsdch #4¥y FEE 3 35 Haygee
Z 128004 Agsigied, F59E AR Y€
S AT A 24, A 13 244 34, A
[¥ =44 5218 Al&such WA 2 K4
M ages A 18 2EM 18, A [8 23
A 182 F 2#dA Al H % {Table 5).

Table 5. Method of treatment

Treatment Typel TypeIl Typelil Total(%)
External fixato 3 7 10(45.5)
application
ORIF
Plate and screw 2 3 5 10(45.5)
Screw and K-wire 1 1 2( 9.0y
Total(%) 3(13.6) 7(31.8) 12(54.6) 22 (100)

* ORIF : open reduction and internal fixation

6. %z 4%

Magunsgson 52 WA 71Fe oA E
7k (Table 6) o W}t |8 ¥ & I=8 B
A& B9 Anatomic 118, Fair 7¢l, Poor 4819

i, o]AS o] ekl v A [ ¥ 24 39
¥ Anatomic 28, Fair 189z, A 138 838 7
#= Anatomic 44, Fair 2%, Poor 1gled,
A MT%¥ 24 118¥ anatomic 5, Fair 33,
Poor 48|19t (Table 7). o|A& A1d FAAF o
gate] ARG e A FEE A FH W 2
Hegd 3 7A$E vyl B4 HRW u FAE
Alg 108 A 1% 22 3#<lMx Anatomic
2#, Fair 1#19x, A [¥ 4 7dt4= Anat-
omic 38, Fair 28, Poor 2819} (Table 8). #
¥d JEed FL YL ¢ 148 F A 1%
#4 3#l= Anatomic 28, Fair 1894 13
4 4#+= Anatomic 28], Fair 12, Poor 1%
LA I8 F4 53 Anatomic 28, Fair 13,
Poor 2819 tH(Table 9, (Fig. 1-3).

! Fair
71 Anatomic |

‘ﬁ‘

7

Vo

v .3;|

ORIF Ext.fixato
Type Il

ORIF Ext.fixator r

Type | Type Il

Fig. 1-3. Number & degree of cases according to
radiographic criteria in ORIF & external
fixator application.(Magunsson)

Table 6. Radiographic criteria of reduction (by Magunsson)

Anatomical

No medial or lateral displacement of the medial and lateral malleoli

No angulation

Not more than 1 millimeter longitudinal displacement of the medial and lateral malleoli
Not more than 2 millimeters proximal displacement of a large posterior fragment

No displacment of the talus
Fair

No medial or lateral displacement of the medial and lateral malleoli

No angulation

2-5 millimeters posterior displacement of the lateral malleolus
2-5 millimeters proximal displacement of a large posterior fragment

No displacement of the talus
Poor

Any medial or lateral displacment of the medial and lateral malleoli
More than 5 millimeters posterior displacment of the lateral malleolus or more than

5 millimeters displacement of the posterior malleouls
Any redisual displacement of the talus
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BE ZHE 14844 Fibdo] e, F49
g AR pEn AR a3e2 oA 11
4 Anatomice| 7#, Fair 33, Poor 1#8182&
W, nFskA] e 39 E Fair?d 24, Poorst
1#H Bk (Table 10).

Mast2 Teipner?l 7154 #H7P¥g (Table 11)
o wel A gdAE EMd BE, A 18 Fd 34
= 25 Goodeldled, Al T8 3 7+ Good
48, Fair 28, Poor 185em, A 1Y 24 12
#l= Good 58, Fair 4¥, poor 38 <}l (Table
12). o3& YA Jud AAE 43 AL &

Table 7. Number of Cases according to radiographic
criteria (by Magunsson)

Case Typel Typell Typelll Total(%)
Anatomic 2 4 5 11(50.0)
Fair 1 2 3 6(27.3)
Poor 1 4 522N
Total(%) 3(13.6) 7(31.8) 12(54.6) 22(100.0)

Table 8, Degree of reductions in the case of external
fixator application(by Magunsson).

43 35 2 YaHes 3 9 el dujn
A, Ay FAE FL3 HE oA 18 24 39
© Good 248, Fair 189z, A 138 4 74=
Good 3@, Fair 28), Poor 2#1tH Table 13).
TN FE L VnHEs § AL A [¥ 22
38¥ Good 3o, Al 138 24 4d%e Good
28, Fair 18, Poor 189z, A [¥ 34 5dle
Good 28, Fair 28, Poor 1#9cH(Table 14)
(Fig. 1-4).

e Pt 753 Hr) e we Az 3
alste] #AE A EH Anatomic?! 113%E good
102, fair 13le]9a, Fair?dl 78+ good 23,
fair 43, poor 1#¢|¥ !, Poord 4#1E fair 1
#l, poor 38 & anatomic®] A$ A& F3r} o
FH{Table 15) (Fig. 1-5).

24 Yool 4E P8 Yo A "ste] dAE 4
HEH A [¥ 24 38%F Anatomic 2819 Fair 1

Table 11. Functional criteria(by Mast and Teipner)

Case Typel Typell Typelll Total(%)
Anatomic 0 2 3 5(50.0)
Fair 0 1 2 3(30.0)
Poor 0 0 2 2(20.0)
Total(%) 0 3(30.0) 7(70.0  10{100.0)

Good No pain
No swelling
No loss of motion compaired to epposite side
Fair  Occasinal mild pain, not requiring medication
Occasional swelling
Combined loss of motion<15”in extension and
flexion
Poor  Pain requiring medication
Swelling
Loss of motion>15°

Table 9. Degree of reduction in the case of open reduc-
tion and internal fixation(by Magunsson)

Table 12. Result of treatment according to functional
criteria (by Mast and Teipner)

Case Typel Typell Typelll Total(%)
Anatomnic 2 2 2 6(50.0)
Fair 1 1 1 3(25.0
Poor 0 1 2 3(25.0)
Total{%) 3(25.0) 4(33.3) 5417 12(100.0)

Table 1. Degree of reduction in case of combined
fibular fracture

Type Good Fair Poor Total(%)
I 3 0 0 3(13.6)
I 4 2 1 7(31.8)
L1 5 4 3 12(54.6)
Total(%) 12(54.6) 6(27.2) 4(18.2) 22(100.0)

Table 13. Result of treatment according to functional
criteria in case of external fixator applica-
tion, {by Mast and Teipner)

Cases Anatomic  Fair Poor ‘Total(%) Type Good Fair Poor Total{%)
ORIF 7 3 1 11(186) 1 0 0 0 0(0)
Conservative 0 2 1 3214 I 2 1 0 3(30.0)
Total(%) 750.0))  5(35.7) 2(143) 14 (100.0) M 3 2 2 7(70.0)
Total(%)  5(50.0) 3(30.0) 2(200)  10(100.0)

* ORIF : Open Reduction and Internal Fixation

— 260 —



Table 14. Result of treatment according to functional
critera in the case of ORIF (by Mast and

Teipner)
Type Good Fair Poor Total(%)
1 3 0 0 3(25.0
I 2 1 | 4(33.3)
m 2 2 1 541N
Total 7(58.3) 3(25.00 20167y 12(100.0)

* ORIF : Open Reduction and Internal Fixation

Case

@

R5 fair, Poor?l 1@le poordc}(Table 16). =
13 42 74 anatomic! 58 =F goodo] A
a2, Fairl 3@l fairsd 38, poor?t 1Ele]a,
Poor?! 4e8lle fair?’t 18, poor?t 3#9iv}(Table
17, & &4be] A%rt A4S 7t 8] o
Ha, SRt F=ol =A @2 F¥ AEdA7)
4 255 ¢ 5 Uik

Table 16. Relation between the degree of reduction
and the result of treatment in type IL

) EPoor | . Function Good  Fair Poor Total(%)
g || IFalr l— Reduction
2 Rt
Y bl .- Anatomic 4 0 0 4
4 Fair 0 2 0 2
3| Poor 0 0 1 1
2|1 Total 4 2 1 7
1
0 :—C-IJ.R;:EHI = ViAW Wl vz |
X aater ater ORIF Ext.fixator Table 17. Relation between the degree of reduction
Type | Type Il Type 1l and the result of treatment in type II
Fig. 1-4. Result of treatment according to functional Function Good  Fair Poor Total(%)
criteria in the case of ORIF & External fixa- Reduction
tor application(Most & Tei
or application{Mos eipner) Anatomic 5 0 o p
Fair ] 3 0 3
Table 15. Relation between the degree of reduction  F°°f 0 1 3 4
and result of treatment Total 5 4 3 12
Function Good Fair Poor Total(%)
Reduction 7 sle=
Anatomic 11 0 0 11
Fair 1 3 0 6 FHEe onE aR zHe &4 2P 2y
Poor 0 1 4 5
. C———— hAR A IY 2N Wl wyses), oy
ot -
A #Hd 58, &% Aol 44, BR3% 24, A
Case s 1, Jd7Av 18, 249 1HE 2EE 5
12 — AR cH(Table 18).
‘ ZQOQU
S'a" Table 18. Number of complication in the case of
ﬂ{ External fixator and ORIF
Complication External fixator ~ ORIF Total
;i ‘ application
% e Traumatic arthritis 2 3 5
A B Eree] Limitation ROM 1 3 4
Anatomic Fair Poor Non-union 1 1 2
Wound infection 1{open) 1
Fig. 1-5. Relation between the degree of reduction  N. palsy 1(open) 1
and result of treatment Osteomyelitis 1{open) 1
Total 7 7 14

Hle TH goodoldied, A 13 ZH TS
Anatomic?] 48 =% goode]%i, Fair?l 28le

# ORIF : Open reduction and Internal fixation
* ROM : Range of motion

- 261 —



Ze 823
E 1

2440 gz} gz, FE AnE Jd FEH A
e 22 4 gd& 999, ¢4 F 54
= &%Z—i 76“3.‘—* 2 E 33ES AlPEs L,
Fetal qa 1F3L 230 AlPEet, #F 257
B 23 25E Ao £F 14738 A
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E32

464 FAE RBARE B AYE #xz @
@ XHEy 2 AFH S3EY 5 A Y
A AEAFEER IgEdch 38 Aded
1047 A3 5 e AdstEes §7%
quy AAE AAstn 4 ¥ nHEs
ZH AlEEch £F 1875 Y AF FeE ¢
£3l5in 187492 FA YA Faird ZA4E B
tHFig. 2, Bl, B2, B3).

~N

483
524 d=l®m, FEhlnz & $3e A ¥
Y 218 4% B2 T AALE T A

B 5 2EA B L A PAE AP
ch, 2% 8% o A AAE AN H Fd
S Adeey ¢ 16557 AF F3hE #
£atdch 147099 FAREAY Fardt 2ag B
Feh{Fig. 2, Cl, €2, C3).

284

3THl G2 g Alaz dsl +29 A1 ¥
3 EEL FUY BARE FE AUded 59 f’\l%ﬂ
¢ 5 #HEH FEE 2 R aFEs A6
th 237tel AEA] H3 2y F E0E EE5& A
Hatgla, &F 10757 F8 ASFsE e

o 140Ee] FARAY g dHE 249

(Fig. 2, D1, D2, D3).

Fig. 2. Al. A 24 year-old man with type II pilon frac-
ture of Lt. distal tibia.

A2, Anterioposterior and lateral roentgenogram
after open reduction and internal fixation.

A3. Anterioposterior and lateral roentgenogram
after 12 months showing geod result.
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Fig. 2. Bl. A 46 year-old man with type I open pilon
fracture of Rt. distal tibia.

B2. Anterioposterior and lateral roentgenogram
after external fixator application.

B3. Anterioposterior and lateral roentgenogram
after 12 months showing fair result.

Fig. 2. C1. A 52 year-old man with type Il pilon frac-
ture of Rt. distal tibia.

C2. Anterioposterior and lateral roentgenogram
after limited open reduction and internal
fixation with external fixator application.

C3. Anterioposterior and lateral roentgenogram
after 6 months showing poor result.
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3" ods] YL AWM BE g9l AE Y
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He] FPRE 253D wFHE AgdFe E53F
o, AF 3eie WS A AZFEG ¥
obx 2]Feo| ZAAH ZAZHHETCE JFHLRE #
PEY olalEoR 43 AR xzze &4dal RBE,
7t 24, A Aol el FrEe] A mel B
ol &o] mEE FHolu,

Fdg ®ixe gapge] uhel chEupnaees
Riledi®} Allgdwer™e B4 &A] FHY 5%
AH stE Y 1%elelr 391, Bourne'#
SzyszkowitzS® ol &3l ZAZ ZHe g T%-
10%etn &), 25« 9sd S#d 249
10 %et stdick & AzxREe) A9, #FE 7176
dggt Sd 4 2658 5 2282 S84 48

Fig. 2. D1, A 37 year-old man with type { pilon frac-

ture of Rt. distal tibia.

D2. Anterioposterior roentgengoram after open
reduction and internal fixation.

D3. AnterioposteriorRiledi roentgenogram after
7 months shewing good result.

% B.3%2 WZE Bt
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