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Surgical Treatment of the Pilon Fractures

Jung Jae Kim, M.D., Jong Hi Park, M.D,,
Woo Shin Cho, M.D. and Key Yong Kim, M.D.

Department of Orthopaedic Surgery, Asan Medical Center,
Ulsan University of Medicine, Seoul, Korea

The intraarticular fractures of the distal tibia, so-called pilon fractures have been difficult in
management due to the severe comminution of articular surface and frequent soft tissue problems. So
there have been many controversies in the method of treatment.

Although historically the results of various type of treatment of these fractures have been less than
optimal, there has been a recent trend that suggests success in the majority of cases through operative
treatment following the principles outlined by the AO/ASIF group.

Among the patients of pilon fracture admitted to our hospital from October {989 to August 1995
who were treated by open reduction and internal fixation, 32 patients(34 cases) were included who
could be follow up for more than 2 years. According to AQVASIF classification, type Bl 5 cases, type
B2 7 cases, type B3 5 cases, type C1 3 cases, type C2 4 cases, type C3 10 cases. The authors
analyzed the clinical and radiclogical results of tibial pilon fractures exclusively treated by internal
fixation.

The results as follow :

1. Among 34 cases, 12 cases(35.3%) were not assoctated with of fibula fracture. There was no

stastical relationship between the severity of pilon fracture and the presence of fibula fracture.

2. Good results in fracture reduction was obtained at 26 cases( 76.5 %) and good functional reults

was obtained at 26 cases( 76.5 %).

3. The most commom postoperative complication was infection combined with skin problem(6

cases), which were treated by antibiotics and flap surgery.
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4. Anatomical reduction and stable internal fixation of articular surface, careful manipulation of
soft tissues and early range of motion exercise yielded good results of surgical treatment of pilon

fracture.
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oflA 404 Alel7 119 11#M(32.3%)2 7F% &Sl
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(Table 1).

A% Pilon®ds ¥He 1995d@ R@® A0/
ASTF&ste] CCF(Comprehensive classification
of fracture)$¥'*-& AMBtisied, #3e) H=s}
AxE o9y £33, FPFA% eE S PAMd
2F @AY, 4, AM), CT, 3344 A% CT
& vios sehngc

a3 4, 474 3 dEey AE, 84X A
A el uE) earzlE AWEAed, My €
A 421 (B2% 18, C2% 28, C3% 1) dAME &
4 1223 Yol seH o Alggon, yoz)
30l ME s TdeM 109 Aleldl £a@4 8
& AgEsich
CfEAok sl Hg3a & YR (ligamentot-
axis) & #8hd 329 343 AL 119 1118}
M &g o4 ¥ ¥ HYw(calcaneal tracti-
ony& A¥sded (Fig. 1-A, B, C, D), 3#s}
BapolY 5 AOAA7N(AO large distractor)

Table 1. Associated Injury

Injuries Number of Cases

Knee injuries

Talus fractures

Calcaneal fractures
Compressive spine fractures
Skull fracture

7

* 71€} : Fracture of clavicle, acetabulum, forearm bone
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Tabie 2. Cases of associated fibula fracture

Type Case of associated fibula fracture
Yes No
Bl 3 2
B2 3 4
B3 4 I
Ci 3
2 4
a3 5 5
Total 2 12

Yoz R & Azl Y C3% 94 3
#l(Fig. 2-A, BiME AEHEs FFPA] 2
44 (coronal plane) &2 o] Rz @#awe] g9
gol AFLcE o] MW =8 Yo
ZE 495 A¥e] Yo} oAy FEF Ay
g e ol meWE ol83e]
of Wiy A DR AN HHL TenE R2)EHH
o},

Hl1E &4do) e UANAE T v @ FH B
Aol & ¥E¥e F4%(one third tubular
plate, 3.5nm DCP)& ol 83l A ¥ 44 7
F RS RIS YdAHeR K-z 13
g o gy FERE F ARAFERE F
£ A2 ssich olojd AZ] HYEEE ol %

A. Preoperative radiography of a 53 year old male with severe comminution of joint surface and metadiaphysis(type C3).

B. Anatomical reduction of joint surface by intraoperative calcaneal traction which affords wide operation field, easy
manipulation and indirect reduction(ligameritotaxis).

C. Postoperative radiography which shows accurate anatomical reduction and stable fixation of joint surface through limited
exposure. Soft tissue preservation and tibial length were achieved by extemal fixator.

D. Post-implant removal state radiography which shows congruent joint surface and solid bony union,
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A. Preoperative radiography of a 38 year old male with severe anteroposterior explosion and joint comminution.
B. Satisfactory bony union and joint surface reconstruction were achieved by additional posteromedial approach at 8 months

after operation.
Table 3. Method of Treatment
Method of treatment Type Total
Bl B2 B3 Ci C2 3

Cloverieaf plate 2 3 i 1 4 11

May anatomical plate 2 2

Screw and K-wire 2 4 4 1 11

DCP or LCDCP 1 3 1 5

Limited screw and External fixator 1 ?. 3

7] e}* 2 2
Total 5 7 5 3 4 10 34

*71ek-Tads, 2 2% 34

Table 4. Functional Criteria( by Mast and Teipaer)''

Good Nopain

No swelling

No loss of motion compared to opposite

Occasional mild pain, not requiring medication
Occasional swelling

Combined loss of motion<15® in extension and flexion
Pain requiring medication

Swelling

Loss of motion >15°

Fair

Poor

o A7E ol a& Aldsiact

F&3 ANEF 289 3044 Z8Y FYH M
Ao Nangg Adges aF 7494 SuE
8 4ug AA F T¥H BEEF W IR &
FE A €F 83 FEH AFiE

Hggom, A HAM #hYe Ao By
o A A3 R3HE 3 EEch E£E 49 4ol
23 NEF TUE YN 2R AAE €%
4F7A] A PBeict,

a3 ABY AAuAFE 1) 4943 71597t o
2) AMIYA W2 o] Al 94 )
¥%7Fe Mast 9 Teipner“s] 7153 HrPY&
ol 43}, ole HRARY ¥, ¥F % VAL
¥ 489 A= e} £ (good), FE(fair), B
ZF(poor) o2 ERHAN (Table 4). PAMIEA H
7R= Ovadia 9 Beals™9 H7Pg& o &3} <
t 47-& (trimalleclus) &% 2 (displacement),
AEY A5 9 A, #AAY o7 (wide-
ning) ol @&} $<4{good), %% (fair), &% (po-
or) 2.2 11tk (Table 5).
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Table 5. Classification of reduction of the fracture( by Ovadia and Beals)"™

Good Fair Poor
Malleolus
Anatornical or 20-50mm .
Lateral <1.0 mm displacement displacement > 5.0 mm displacement
< 20mm 2.0-50 mm .
. = 5.0 mm displacement
Mediel displacement displacement >>0mm
Posterior Proximal displacement Proximal displacemnent Proximal displacerent
Mortise widening <05mm 0.5-20mm >20mm
Talus
Tilt < 05mm 0.5-1.0mm >1.0mm
Displacement < 05mm 0.5-20mm >20mm
Fig. 3. Comprehensive Classification of

43- Tibia/Fibil

A& HAY TH9 Ax (severity) & AQ/ASIF
73 gddel #E4ez 2o® 319 Bi1g
53, WHHol PEHeoz g HEBE IE9 B2
Hol 7, BHHe] PEHos 4 PE¥ BIY
o] 54|, WA #AHe| JAWHD FHAR UGH
9 g3 Clyol 58, AHBAEP APHAn
#B@He] daeddet IATRE BAIZHYA C2
ol 4, AM FAWe] AP FAEY FND
571 @4 sk £48 C3%e] 1089 {Fig. 3,
Table 2).

F&39 HE FHel gle Afe 129
(35.3%)9 12, 2 F B¥el 7, CHel 53

J’
5 | Fracture(CCF) in the pilon fracture,
' which affords binary question
system, by AQVASIF(1995).

b |
viE &3] e 228l = B¥e] 103, CY¥o]
9ldrt. HIE Ede] e 22615 S@e] x5}
VAN Z ANE 7IFo= 3o Abhde] 132, <
W¥H7E 33, 3ol TalNew %d ahuyel wE
3L HEFH FIE 2HTH(Table 2).

TgF HUAZ ol4 e 34d AsoA LA
ov, YRPEZE 118A cloverleaf F5% R
BEHUAHE, 11814 g4t R K-24 288,
el Me AT FEUYATYS 84 A1y AR
(external fixator)¥, 2#<lX+ May anato-
mical bone F&%E, 5d#Me LCDCP &
DCP&, 28 e 7|l (T-g4%, @Y 923 %
2 & ol g3 HTable 3).

=¥ 71%3 H7hs Mast? Teipner'‘sl 71%%
H7b & o83t ed, < 268, %k 8ot
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A, Preopenative radiography of a 42 year old male with simple fracture of articular surface and metaphysis.
B. Soft tissue problem is a major complication in the weatment of pilon fracture. This thin plate such as cloverieaf plate is
thoaght to be good implant.

Table 6 . Results of Treatment

Type Fracture Reduction Functional Result
Good Fair Poor Good Fair Poor
Bl 5 5
B2 7 6 1
B3 4 1 4 1
Cl 2 l 2 1
C2 3 1 3 1
C3 5 4 7 3
Total 26 7 26 8 0

(Table 4, 6). &% HAMA%E Hrke Ov- adia
o Beals™s] W& olgdified, 5 264,
%E 72, BF 189 cHTable 5, 6).

e€F ¥HFor Sa a2 BA(HAb uE
)7t 62, E¥A] TR HFo} 48], SRE &
FAe] 28, viEANA wplst 19 U, oF
FaddRe fAd & FATF FEFY EA
7t A 6ol HBA Nzsh B4 f2 O
oldg E HH N oldg& AWMHD, g
A7 op 18 670 ARF 2 E=E

2 #
Pilon #73°1& Z& 4479 #HAUE AWY

TEN FH=2AM 19119 Destot"?} A€ 958
Folmako] ulf3HA Pilon(hammer)old £of

# NE Agdteien, FBH gl P A8
&35 suolt, A AT Yol AW SAibolr)
wEo] A8 A FEst YHHe] 4% ¥4, MEA
B, 9% =29 4% &40 AR Y A2
& TR 1O AR o3l go] e FHE g9
ﬂ ﬂql.ﬂ.ﬁ.ﬂ.lm.

9] ¢4 YEE Riedi st Allgdwer'®ol )3}
W A & §48e 5% %3, Ovadia®’&
%84 FHEHSE PilonEFHol ¥A3e &€
1.2%2 Rudied, o3 UAge] voket By
e R AE 249 1% ~ 10%2 Hol glcp®,

74& PilonE3de] ¥A471HoE KellamFW & 3
E U8y 939 & AR/ Ay gaEd
o AYHez F&HuE R A AN W
Aycts At MastF4e FauEo] 74 @

2 94} (commeon dominator}elz:, ol2|§ e
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23 (impact) Al F4-¢| #X]s} 2AAY Fo w} o}
& FRRRE 2QUckn 3w

2 dFME 4HF 9 Auigddl oSt
HE FPol T(20.6%) AL BF ¥ (transverse)
ESHGAE R, HAYUG ohzl YT S8
& $Yr1AYgE ¢ ¢ AR 223 uF #Qe
74 4517389 2389 A= (everity) & 480
A& BolA %3t} (Table 2),

49 feze U/ ¥, F=,AF F
o] Yledl, AHAEY ddMe FEHARE 149
(41.2%) 2 7V% @itk AF PilonFE & F2 4
Aol F&Higkel Yoz F4E I A gon
2, FiEgen 33 2, AE 29 BEd &
F, 3 34, vF 23 9 {3 o FHE
3 Al 1839 jMut EFH)F2 FU¥ 4 ot

Z PilonZ#9 AgA AASH 25, o183 Y
AMY dRza)e] e, HEo FE, NAYUALA
AEHE Hebela, oo AFEE P AP AR 89,
CT, 32H1d A¥AH CTEel &gl ", ¢1F CT
FAe 29 o, W9 A, By R, Y
(impaction) & #WHWel & AYLE A9
e B2 207 3a9 AR CTY A%e &
HE 3aedos AW + ot Alzke] 22 H
2, Egd 348 190Y ¢ e dHol sl
AgAe R olgxm gl AHAEL CIY 429}
C2% 38lolA CTE A1t 21 ¥ P42
B3] vetsled £ =24 (approach method)
< A& FE Uk

Z PilonZ3 2} 570l thsldMe o8 galg
2} Hn7} gled olESF laugen-Hansen 8 8
AFHe A58 224 A (pronation and
dorsiflexion) o] 2§t Zo] of ZFAHed] & FHH,
Riledi 9 Allgower' & 28 99% $a7e A9
o} 3o el 3% oz BERUed A¥e @
e Af7F A9 gle H4ZTET de 4 Folm,
BE< 2d=de glovt #rave] 249 Rz}
Fog Aeoln, CHE A% A9 24 9 7
o] sl A%<d ol @AEN A B =0
F3E T

ZE gudEs] AgaAdd s o A7k Ovadia
9l Beals'™+ 57H4 f3o® RFsiew, I #11

¥& Riledi 8} Allgbwer £% A¥] S3e=, I
BE B, IV &} VE& CY¢) #ig€d.

19861 AC/ASIFYvhe AWE Ao HA A
AL FREE dEsHed, AvE 498 23
€ 839 3 AYY B 49 B, CYe=
R, BES CYol dulzdez Bgdw e
€ PilonZA | =)=l BYL vEd 9%
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tures) & LE3F o0, o] &R Yo gME A
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Yoz ZF e BAE Ho) 983 sm, =
A B3 (qualification) A2 Edez E5E
& MERAT (Rig. 3). ©o] EFolA PilonI
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3E BEEY F2HEH sl 43 dFE
. oEe NMEE ERHE FEN =Y
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F& F oF B0 B =828 & 5 s,
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