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Abstract

BACKGROUND: Previously, the roentgenoscopy, medial malleolus dislocation and lateral malleolus osteotomy often used in
reduction and fixation of posterior malleolar fractures are dissatisfied to different extents. Direct vision method can provide an
alternative way to observe the posterior malleolus.

OBJECTIVE: To compare the direct vision and roentgenoscopy during screw fixation of the posterior malleolar fractures.
METHODS: Twenty-six patients with posterior malleolar fractures were selected from Beijing Jishuitan Hospital between January
2006 and December 2006. The patients were divided into two groups according to sex, age, fracture type, time from injury to
operation, and 13 cases were in each group. Roentgenoscopy group received the roentgenoscopy to observe the reduction and
fixation of the posterior malleolar fragments, and direct vision group underwent direct vision.

RESULTS AND CONCLUSION: The average time of follow-up was 23 (17-29) months in the direct vision group and 22.5 (17-28)
months in the roentgenoscopy group. All the 26 cases had bone union wth the anatomic reduction of the posterior malleolar
fragments. The time for reduction and fixation of posterior malleolar fractures was (8.08+1.55) minutes in the direct vision group
and (20.15+4.22) minutes in the roentgenoscopy group (P < 0.01). There was a significant difference in the number of x-ray
fluoroscopy between the direct vision group (3-8 times) and roentgenoscopy group (once) (P < 0.01). The AOFAS scores were
86-100, 96 on average, in both two groups, including 11 excellent cases and 2 good cases. It is indicated that the direct vision
method is superior to the roentgenoscopy.
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c: CT slices of the
ankle before placed

a: The ankle of
radiograph before
placed

b: Anteroposterior
ankle before placed

Figure 1 Female, 43 years old, left ankle fracture, Supination
external rotation IV° , X-ray and CT scan show the
fractures of lateral, medial and posterior malleolars
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a: Left ankle joint lateral approach

b: Left ankle joint medial approach

Figure 2 The incision mark
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Figure 3 After the bone traction of the talus, the unreducted
fractured fragment of the posterior malleolus displaced
proximally can be observed clearly from the gap of the
tibialtalar joint, that is the dark and vacuity area pointed
by the arrow in the figure
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Figure 4 The condition of the ankle fracture block reset can be

clearly observed through the opening tibia joint space
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c: CT slices of the
ankle before placed

b: The ankle of
radiograph before
placed

a: Anteroposterior
ankle before placed

Figure 5 The X-ray shows the satisfactory results of reduction
and fixation of the lateral, medial and posterior
malleolar

K5 IRETE NG X S8 Forshet. RS BB P AL
o] I

B W H AR R A 5k . AR AL
IR, WS BRI ISR, U] R
TUPSNREGREN; WG BB TGS R, AT H
MLR O R AN 0, P RS 0 P R adt
AN R R, SRE R BT AT L. H R R
A5 B T BT ) s A 1R 3G ERRRHE (ILIE16),
RN R AP LUK AR B P I I [
SE o BRI T B P X 2B L, WS R BRI T A
Do WERXHT BV BT T R LA R, W
(R 0 2 0 A7 W5 5 BRI B A EAN L, R4 AE>
2 mmUL BRI EEr, RN 24 % Bt fE BRI I [ e 4,
PR CLR kS 1 B S A RO I [, S 547X
WEEMIEE, BRI R8RS T
SRR JSE R 5 SR T 1) 5 5 ) B NIRET S
HORH2M04.0 mm AR G0 T IR AT s IR S0 O AT [
SE BRI WRET I e e, FBRI I 8 e R AT
BRI, PRI LB, DA 2 A A Jm R AL K [
SEHDL .

REM . 65 A IRIAEE, WERE T EBLr, 6M)ETT
U S, 1208 S SRV SE R .

7 3RE bR oA R B U5 45 R 4% 36 [ L B P 2
(American Orthopaedic Foot & Ankle Society, AOFAS)
HERE 10 L BP S RGFAHTD: 90~10043 1k, 80~89
HR, T0~79%0 Nn], <697) 4%,

FENRENR: WA R SBR[ E R, XS
LRIBE I S AOFAS TS} .

B F S R AEE R AISPSS 13.08 X f
FBRHEAT RO t K256, P < 0.054 % = s .

2 #HR

21 AEHHEam
NG R HT

2.2 FapefiE] EHAWARUIR17~290 H, 1123
N XWELEWAE17~2810H, F1522.50H.

2.3 WmaEFALTATL WABEAEMER, Fi
PR ) SR —2, EZERTLTEEEE NP >
0.05), W#1.

PNBRRTT BT R G260, 1y

#A1 WAEE R

Table 1 The general data of two group patients (xts, n=13)

Side of the injured ankle

Group M/F Age (yr)
Left Right
Direct vision 3/10 31-71 5 8
X-ray 3/10 33-72 3 10

Figure 6 Using the periosteum screwdriver to push the ankle
fracture block to distance in order to correct the
upward deformity
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Figure 7 After the operator thinking the good reduction had
been done, the K-wires would be used to fix the
posterior malleolar fragment temporarilly and watched
the position of the posterior malleolus by the X-rays.
The white arrow indicated the iatrogenic bone defact
made by redundant push forward to the posterior
malleolar fragment using periosteal elevator

7 DUEERT WANERERR S R SR AL IS, E O LR
IR MRS T i A S A I R P R

U SRARET AL EAE, WU RET PR .
IR T AREA R RIFIOXH LB, D BAEE R,

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

L3 14 D% B - P s M) T R o o

BRI—RERAMFARAZ:

XU LB MER L 2 H AT IR B B A B R H
BT DAE IR 00 e B T B A T e gk, v e i 41
Bro AR T RIS I A T HR A T S AN o (R AT
Uity S FL0F I (P i e Hr i 1) a0 7 T B SR ) 42 )
W5 BRGNS RRE L s 1 O A v W PR 0 R G
FRARPIERIANTE I, ] SR FH B B P H Al FR T R
A R ST, AR ST A BEAR AT S A .
I B fi sk ut Sk A W i SR A B v Ty (RS A
U IE. BT “DUG0E" 80 “Hfidkas” ¥9EHE
AR XS T TR A EE, i U i H XS 22 0 2
AR OUR A o B i e m i i A% A7 20 1IE A 7
95, RPHAEAE> 2 mmif G e I 2 BRI I [ 1)
e e, B FRPRE SR E N IE. R
o, B SR R R R R M E (LET), AR
1) 2 K el 2, R B R S 3 7 i
Sy AT

WAL 52k AR KRBT RT A, 8
SEANEN, FRATAE ARG AR R Fl B 5 45 e D) 2% 14 i
PRV, AR e B R R,
P A B B 4 7 Sz rh R By
s AR BRSBTS A B A 23 8 IR HEIEE & e
BB AN A

WarnerfilFarber?? 514 % i Catellier 5 Chastang
SEPTRTR A I BRCAT JR AMUN B, DI T IR, 3
V20 JHE 326 By I 1) M0 36 A Ak R S B 32 e 1) 5 A6 T B R
KATHMUES 73 AT EAL N AT [ Ja B 4

JaBRE AT I TR Ak . FeRT T AN
Ko AR AN, NS, ST A E
BRI, MAEANUEREE. X EE e B 2
AL [ 5 AR VA 3 o

Ve R A 5 B T DA A [ 52 1 5 0 A B
FREA: OBFEM FEAL: AR Bz v A A
P — e ) v R A, 0T PR o B R R 1) a2t g
Azn], APHRREE TR TF1.5~2.0 emlIBR, i ki A i)
B R LT 2 5 A B S i 2 T B R T Bk,
TSR i BB FTHRE A 1 0 T L AT AL N AL
OIBET A G HEN KT JEERE TR G ARG, L2
P TRET T e, T RT DA A G v e A ST T
WA 250k T B BB ET HE NIRRT RIBR . @)% 4x: W
T 10 32 i 60 e 1) PR R T R A B0 IR T S
un ek IR S 3l HRIK, B e el R EE B L4 2145,
IR M A Ay 5 | F) 0 P A 1) s R AN 2 X6 bk 4 21
TERAR T o 0T AT BN SR 24 T P RO IR Y. PRI 1 Y
MITH AL E, A 10 PAT TR EE DG, I AR FT /5 %
MR SERARAL TR E W HCE LUR, B IRSE, nf

4059



@E FG? WWW.CRTER.org

TRIFE, 5 TR A TP R AAEET AL FET S5 15 X BN LB
e . A L [12] Kitaoka HB, Alexander IJ, Adelaar RS, et al. Clinical rating
ﬁ)&ﬂfﬁ#/ﬁﬁ EEﬁ" E{E)’ZEE’%’%% I H]LZ:/K\J\J”:EEEE%%?EO systems for the ankle-hindfoot, midfoot, hallux, and lesser toes.
e N Hpp s , S Foot Ankle Int. 1994;15(7):349-353.
@F AR th TEVLF AR IOER], FALTFA e ople’s Medical Publishi
’ [13] Rong GW, Zhang B, Li T. Beijing: People’s Medical Publishing
- o B E2 e =P R ANEY ol < House. 2004:1163-1183. ‘ ] i
N T o X 26 3 g RO 6 /b T X BB HLAL(P < SR, Sk, e A 05 547, WL R, AR, 4. AT
0.01) U NR TR i, 2004:1163-1183.
. J;t§1 - E,] ﬁr Ejj}:ﬁrhhj:ﬁ - TA}JFﬁ |j\] ﬁ [14] Iégo%zid\f/gaﬂ%Yz. Beijing: People’s Medical Publishing House.
N7 V2 )& NVALE R e R ElNEES) o lao-tar. o .
ot o IR, T A R A A7 L T 1E S, o A RO RL2E M) T
%*ﬁ ° ﬁn%Tﬁﬁﬁﬁﬁéﬁﬁﬁﬁ%%ﬁmé\ﬁﬁl\ﬂ%‘ Ijﬂ E%’%%ﬁ [15] J}:ﬁe]é%%zirflhhzlj()ohaglr‘e%l;ﬁéractures and Soft Tissue Injuries of
B A I AN T N B B, I R T LS 9 the Ankle. In Skeletal Trauma. Edited by Bruce D, Jesse B, and
- . o X Alan M. Ed. 2, vol.2, pp. 2375-2379. Harcourt Asia. 2001.
A M E B AT SR B XS BT B [16] A. Paige Whittle: Fractures of Lower Extremity. In Campbell's
« ot s . R Operative Orthopaedics. Edited by S. Terry Cannale. Ed. 9 Vol 3.
WarnerfllFarber/77%” 34T &AL € o pp.2052-2054. Harcourt Asia. 2001.
. . NN - . [17] Xiao X, Zhang TL, Zhang JG, et al. Zhonghua Guke Zazhi. 2006;
Zr ERTIA, BAEAT S B 3 U1 S AL P [ I ey ?9%@%%w&¢&swm%¢r*wwwﬂ
NI —~ , H 9, TR R T S R I A HFARIBITI] EFN
HRESR A, E, RN TR . 5 Gt £12006,26(5):390-395. ' Rk
NN N N - g NV AR [18] Amorosa LF, Brown GD, Greisberg J. A surgical approach to
LIBMMEEANLL, AT LAAR KT T AR R], 9> X ) 2 2% posterior pilon fractures. J Orthop Trauma. 2010;24(3):188-193.
== v N N S b i e [19] Shelton M. Open reduction and internal fixation of comminuted
Eg/ﬁ(%[ ’ ﬁ?ﬁ/ﬁﬂﬂ&d X E8 A X R P l‘ffiifyj{% ° trimalleolar fracture of the ankle. Strategies Orthop Surg. 1983;
2:3.
[20] Warner WC, Farber LA. Trimalleolar fractures. South Med J. 1965;

4 BEIH

[1] Koval KJ, Lurie J, Zhou W, et al. Ankle fractures in the elderly:
what you get depends on where you live and who you see. J
Orthop Trauma. 2005;19(9):691-697.

[2] LAUGE-HANSEN N. Fractures of the ankle. Il. Combined
experimental-surgical and experimental-roentgenologic
investigations. Arch Surg. 1950;60(5):957-985.

[3] De Vries JS, Wijgman AJ, Sierevelt IN, et al. Long-term results of
ankle fractures with a posterior malleolar fragment. J Foot Ankle
Surg. 2005;44(3):211-217.

[4] Macko VW, Matthews LS, Zwirkoski P, et al. The joint-contact area
of the ankle. The contribution of the posterior malleolus. J Bone
Joint Surg Am. 1991;73(3):347-351.

[5]  McDaniel WJ, Wilson FC. Trimalleolar fractures of the ankle. An
end result study. Clin Orthop Relat Res. 1977;(122):37-45.

[6] Tochigi Y, Rudert MJ, Saltzman CL, et al. Contribution of articular
surface geometry to ankle stabilization. J Bone Joint Surg Am.
2006;88(12):2704-2713.

[71  Haraguchi N, Haruyama H, Toga H, et al. Pathoanatomy of
posterior malleolar fractures of the ankle. J Bone Joint Surg Am.
2006;88(5):1085-1092.

[8] Brandser EA, Berbaum KS, Dorfman DD, et al. Contribution of
individual projections alone and in combination for radiographic
detection of ankle fractures. AUR Am J Roentgenol. 2000;174(6):
1691-1697.

[9] Cockshott WP, Jenkin JK, Pui M. Limiting the use of routine

radiography for acute ankle injuries. Can Med Assoc J. 1983;

129(2):129-131.

Ebraheim NA, Mekhail AO, Haman SP. External rotation-lateral

view of the ankle in the assessment of the posterior malleolus.

Foot Ankle Int. 1999;20(6):379-383.

Magid D, Michelson JD, Ney DR, et al. Adult ankle fractures:

comparison of plain films and interactive two- and

three-dimensional CT scans. AJR Am J Roentgenol. 1990;

154(5):1017-1023.

[10]

(1]

4060

[21]

58(10):1292-1295.
Gatellier J, Chastang P. Access to fractured malleolus with piece
chipped off at back. J Chir. 1924;24:513-513.

RERREHES FE—

TEZ Tt % —F4 AT IR AR 56, 1T
T 5 A, TARE S F—1EF, F—hERL, F=
kR, F— —HEFIFAR.

FYZEIHLE BRI BAEAT)” RAAIK R ZREAE T
YRLR LA KR 4 04 2 R A B a9 AT B

EFEHL A PR &2 R Bos T HsF R &, £
L2 ERCEER HE.

ZX LI Fok PubMed 3B & Fo b B 3 R M T 4
L HAB A 2000/2010 4948 % Tak, *FFERA S B4F Kb
TR 5, (243 ERF IR s, B R keitiik
V. EBEY AR X HEGR TSR, ARBE
REIIRBE RS . R AR EL B wTl KRR % KA
G X SH R EAE AT, BIEX ML LA 4542 F KAt
B BRI A B R R E S S, RERF T RS
I P 69— R FT k.

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



