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Treatment of the Posterior Malleolar Fragment of
Trimalleolar Fracture Using Posterolateral Approach
- Preliminary Report -

Jun-Young Lee, M D, Sang-Ho Ha, M D, Kyung-Hwan Noh, MD* and Sang-Jun Lee, MD,

Department of Orthopaedic Surgery, College of Medicine, Chosun University,
*Department of Orthopaedic Surgery, GwangJu Vaterans Hospital, Gwangju, Korea

Purpose: We wanted to evaluate the effectiveness of posterolateral approach for open reduction and
internal fixation of posterior malleolar fragment with trimalleolar fracture of ankle joint.

Materials and Methods: There were 27 cases of trimalleolar fracture in our hospital from Jan. 2005 to
Dec. 2007. We investigated 10 patients who underwent operation with the posterolateral approach. The
mean follow up period was 20 (6-36) months. Preoperative posterior malleolar fragment involved above
25% of articular surface in 10 cases and displaced more than 2 mm in 4 cases. We analyzed the
radiologic type of posterior malleolar fragments and complications, and evaluated the AOFAS score.
Results: All cases showed primary union mean 11.8 (8-14) weeks. The complication focal skin necrosis
in one case and all patients showed excellent AOFAS score.

Conclusion: The posterolateral approach may be a useful for open reduction and internal fixation of
posterior malleolar fragment with trimalleolar fracture, especially simultaneous management of lateral

malleolar fracture.
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Zoly =R offt ZobE MIEHOM 2ot SHHEI A=
glo] Alekelo] ghk” o] g el T ERY L Aeldth o ] HlEAS gxow
of ot AEEY Are F 2IE Holil gl A BIEAG AFA 2T AR|2 33 TEEE =E3AA
4549 ob) ol BEHel g ololo] WA 4F o] FHl tele] HEE AT F 4.0 mm FHHA
o AL Y AIHS ofgstol AT Al tet & ol§ste] A AlRYekth(Fig. 1). Wit 2ol of
Bzt gle A=, ARES A S 2o = e RS Bl AR ARl A i S-S et
S o8t T FHS AR AW 2L 1 3 em®] I S AlRYSRAL FES AR 4.0 mm
8730l tisto] dohr A} skt FHUARS of838to] et & & 7hedt B
BURS ol 43t WA Rk B AZetga 3l
CHA; 3 W L5 ARSI, 55 T 45 B2 AF 25
1. A0 Heg AAeIGlaL, e & 854 A AlSHet His
20054 19458 20079 129704 & wAold AF  HEE A2 ARl
3 3 A 28 279 F TJH Fad] A7t 83}
Tl A2k = 109|o] thsto] B Soflf g S o 3. 714
3 WL ABSAT Fa 719 ol RAlatet, S A S Bk U A, 39,
U 179s 25 BEA (25 shAY F94 f mortise™ ARIZ ©]-8-519] Lauge—Hansen¥} Dennis—
A 2 ES A7 & Atolld= A2k
o, ¥iA 953l et P& AHT 5 Tkl A9
7} 2 mm OJIAE ElsHion e A CT 4 25%
ool BAwe T THS 4ol Ty sk e
2. #%“ HHEF A
Foll SeRlollA a2 AFstGlaL, Sk 54
40mmv4w4—@-aqﬂ@aﬂ
Eris-dely s
Hohmj:l-]‘% D\j_k]
% A3t & H| Fig. 2. Transverse computed tomographic scan at the level of
H|Zo] the tibial plafond showing posterolateral fragmerjt of the posterior
malleolus, We measured the area of the posterior malleolar frag-
a ment and the remaining cross-sectional area of the tibia
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Fig. 1. Posterolateral approach, (A) The longitudinal incision is placed just medial to the posterior border of the fibula, (B) Retracting
the peroneal tendons medially gives access to the posterior aspect of the lateral malleolus, (C) View of the posterior fragment in the

interval between the peroneal tendons and the flexor hallucis longus, (D) Posterior fragment was reduced and fixed with 1 or 2 of 40

mm cannulated screw
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Weber2&F5 st9loH, 7} o oA CTEYS A3 st AL, FER7E 29, FHSo] 1499t
A BA =Z2 7 (Display Workstation Version 109 REFoA & 2 T WIARA AR 24 HO A
2.0.73.315, copyright © RAYPAX, Co., Ltd, 1997— &gl A&o] o]RojA QlQlon] 2A] Ax} AxAQ &
2008)& olg3ate] Tt FEHe F7], AYHE I & TS 95 ¢ UM A A= e 25 1
I Zdo] IAHS WS Ao digf A8kt O 7 AL ZRYTIAY 717k 8o A 14 AL
(Fig. 2). 37 49 9|2 & Haraguchi 579 85 o|2 B¢ 11.8%5 Bglon 4 =% 14" 249
£ sl 9% SYSE, YRR ot O] Afl= TEEA It PSR A Al AT
$& B 7159 H7l= AOFAS scores 0]83130 Efto] Qld ShatollA] o] 220 BEAQ AAprt Uy
o 10 Sd T A Bk 24 3 ATH 9 2 st o mlykso|ut Tl B o Alglo] M HAle & Ut
A1 Mortise™ 2% AlYoF om, F=A] HRARA AL B0 R gt 7154 H7h= AOFAS score’d
A e & SR A7), BEY §A of, B4 % 1008A F5 B+t 374, 7|5 B+t 48,44, HE
o 9 AR Y dHES A Bt 10808 F Wt 95,489 w3t s B
A tHTable 2).
4 1
Lauge—Hansen &4 3]9-9]3]d &4-2 799 o #
o, 3y -2]3]Ad A4S 39tk Dennis—Weber &5+ LAY St 4L FE Ao FHE vEY
& Bo] 74%laL, CFol 343}, 10¢] RFoflA -t o, 3dgof o3t Ao HjZ HL|F] ZH3t o]
ZAwo] IAHY 25% o2 AA|staL St SAH w2 5 A9 Au| el Ao og) T3} FAHo|
o] A9 A== 2 mm o|5k7} 6419121, 2 mm o]0l A71A He}, Cooper' 0|3t A Taks Awet =
49| tH(Table 1). $3t ZAH] A= F2Z0] 79 A4 T3 ZHLS Heoz AP 5191, Cotton'?E %
P 249) H2¢ Folgt Bslgon], Henderson"
& A3t Zole $olg 4202 AT Bur-
Table 1. The Degree of Posterior Malleolar Displacement wellz} Chanley %14)% 3]¢] g 3|4 &Afo] 71AF wokeh
Degree of displacement Cases I Hsk Qlal, E A& 3] 9FA &Aoo 10
Minimal displacement (<2 mm) 6 o & 72 ottt SHEL 7Y 9 Hof 583 o
Displacement (>2 mm) ’ 3o Fgelyl, 3 Wl AFRs U 29 oy
Table 2. Data about the Patients
Classification S Displacement Union AOFAS -
Case No,  Age Sex L-H"/Weber Size’ (%) location (months) Score Complication
1 58 M PER'/C 33 L' 3 93
2 16 F SERT/B 31 L 3 100
3 55 M PER/C 26 L 3 97
4 61 M SER/B 25 L 3 92
5 57 F SER/B 50 M 3 91
6 47 M SER/B 27 L 35 98
7 63 M SER/B 25 L 3 100
8 64 M SER/B 32 L 3 94
9 % M PER/C 43 o 2 94 Focal skin
necrosis
10 20 M SER/B 34 C 3 95

*

‘r, posterolateral; ", posteromedial; **, central,

Lauge-Hansen; T, pronation-external rotation; T, supination-external rotation; *, joint involvement ratio of the posterior malleolar fragment;
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of QolA HATA 7159 FaHo R SRSty HHo|  FHH HE 9 YuALES AP AL FHT 9
Anfgichd 3 U 7154 272 7L 4 ok 2 ) AR5 A9z 25% o|4e] TEHS w5kt
Aol 272 A= o ofF E & W o 9 £ S T tiaiA TEH HE 9 31 YARE 9]
o1 B t=gho] 9t} Dickson'”e FZol & 790% 83 WIS S5 AOFAS score 4 oS 948 A7}
& 327t A8 T Ay 2ol 1459, Dieterle'¥= 2 98 2 Q9ItkFig. 4)

K—7H4E ol &3t A4 =S Alsiyiet, w2 A 3 A oA B4 JES et H o
AFso] TAWY| 5-10%2 Aok e ZHS 14o]  Z Jergeson™ S T EEWS Aot izte) o7t
Pasha) gdobn Fgstaet > 2 o2 AAEe o ZAWS AF B 4 9w, it 2 3 2HES 5
A 10% olete] ZAHE] ol et FES Al Aol AEskal g3 4= 9l o] okl shitt 1
g A% 1 At o o 2T ook 2L o} o] Ast BAIE HolAY Yt 9 St &
McLaughlin'?& $HEH ) 950 o4 AulA B 4 Ao 14 Fojx o7} Z-o] HHo| B2 k& Ao
£ T Yago] Basirial 5191l McDaniel#} Wilson + F7HQ Adwo] dashA =a, oju] 714l A
o FEH| 25% oA FHeks Tt 2AS Fuls S Ao R A A S 7k o] EolAs
At 2] A BHEA ARG AZ ofgrt JA o] glom, B ASo] Tat THL Fo)Z 2
To] o BEH HIrt S7FIER o]y A9 BE ol Yx|gro & ojof thgh A& L 1o ofFo] ¢l
2 e g yugol Basirhy 7|&stglet Y Jas— 2 4 ek olo] ule) et meve &3k Wl S}
kulka 57 #AWO] 25% o]4e] TAH AL i ZEY YA W] KsEt S| kA Hu
3H2 AQEo| o|FolHrtal st aAjo] HA| o= 7 2 1S AEE 4= 9lom, Quke] ZAof tielA FA
Suth 1S A A9t 715A At o 2otk o AE 9 1S A 4 9 Aol Qi) E3
2ttt AREL AL HEH RS AT B THL AL g NS F3 1%o] 7hsste] wR
A7k glo] 1 AAE vl & = §IAT, a5 A BA7} dAye 7hsAdo] Het »

A2 Sk ZAHo] WAH 25% o4k WMo Aah ZH A o ES o] &3 Aol it
1} 2 mm 0]3}9] Mol2 HAH GelofA] BEA FE @ Byl wx) o} Miller¥s 599 A THA &
WirgE SalA AOFAS scored oi-$- =3t 215 o 3 4o tfste] ToW TS o] 83 A RE Al
< 4 USIThFig, 3). ¥yt R

T+ 3|

Fig. 3. (A, B) Preoperative anteroposterior and lateral radiograph of the left ankle of a sixty-four-year-old man who vehicle accident,
revealing an supination-external rotation injury and Weber B trimalleolar fracture with posterior malleolar fragment of 32% joint surface
involved, He has a osteoporosis of T-score —3.8, (C, D) There is postoperative radiograph. (E, F) Radiograph made three months
postoperatively, showing complete bony union,



426 OlES - 3i4s - gt 9 1ol

Fig. 4. (A, B) Preoperative anteroposterior and lateral radiograph of the left ankle of a sixty-one-year-old man who slip down, revealing
an supination-external rotation injury and Weber B trimalleolar fracture with posterior malleolar fragment of 25% joint surface involved,
(C, D) Preoperative CT of the sagittal and axial view, It has posterolateral fragment, (E) There is postoperative radiograph, (F, G) Radiograph
made six months postoperatively showing complete bone union, (H, I) Normal ankle joint motion of twelve months postoperatively.

71479 AT A7 I $44el distel et TR ZEW| 9 HOE AW AL Fatol
T3 ZAAEL ) A% (ligamentotaxis)o] o5 7] ZHBE BHeIs 4 glo] AT 9)|of) AHT0] F&
Ao Wit 9 ozt A W o] o|Roj AW AW 3 weHoz AzkEgleh Tt Fop mgo] of
2 AHHo| o] oA AT} ol 24 Alg) A Qut  A7kA] FrkEEo] Mgk Shatel] A gt &ao] Q)
Wt 2A%E 1A et Aerk wopdh agy, onf, 2 =RoA] 1090 tiete] To TEHS o] &
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7} A WAZo| kS ukH A HEhchH Zo| T

AWE Bhol 1] ol HjtFA R HEh B ZALe| 2

AES AG 3 Qolth T TS AT AS T o] =82 9007TdE FAYSHL H]o] 2 ¥g
9% Z@o] FTakd| i f-gatglom Ty Zol o} AEYHUh



2.

10.

11.

12.

&2y

. Nugent JF, Gale BD. Isolated posterior malleolar ankle

fractures. | Foot Surg. 1990;29:80-3.

Haraguchi N, Haruyama H, Toga H, Kato F. Pathoana-
tomy of posterior malleolar fractures of the ankle. | Bone Joint
Surg Am. 2006;88:1085-92.

. Jaskulka RA, Ittner G, Schedl R. Fractures of the posterior

tibial margin: their role in the prognosis of malleolar fractures.
] Trauma. 1989;29:1565-70.

. McDaniel WJ, Wilson FC. Trimalleolar fractures of the

ankle. An end result stydy. Clin Orthop Relat Res. 1977;
(122):37-45.

. Talbot M, Steenblock TR, Cole PA. Posterolateral appro-

ach for open reduction and internal fixation of trimalleolar
ankle fractures. Can | Surg. 2005,48:487-90.

. Carr ]. Skeletal trauma: basoc science, management and

reconstruction. In: Browner B, Jupiter ], Levine A, Trafton P
ed. Philadelphia: Elsevier Science; 2003. 371-401.

. Marsh JL, Saltzman C. Rockwood and Green'’s fractures in

adults. In: Bucholz R, Heckman | ed. Philadelphia: Lippincott,
Williams & Wilkins; 2001. 2001-90.

. Miller AJ. Posterior malleolar fractures. | Bone Joint Surg Br.

1974;56:508-12.

. Heim UF. Trimalleolar fractures: late results after fixation of

the posterior fragment. Orthopedics. 1989;12:1053-9.
Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA,
Myerson MS, Sanders M. Clinical rating systems for the
ankle-hindfoot, midfoot, hallux, and lesser toes. Foot Ankle Int.
1994;15:349-53.

Cooper A. A treatise on dislocations and on fractures of the
joints: fractures of the neck of the thigh-bone. 1823. Clin
Orthop Relat Res. 2007,458:6-7.

Cotton FJ. A new type of ankle fracture. JAMA. 1915,64:318-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

427

21.

Henderson MS. Trimalleolar fracture of the ankle. Surg Clin
North AM. 1932,12:867-72.

Burwell HN, Chanley AD. The treatment of displaced
fractures at the ankle by rigid internal fixation and early joint
movement. | Bone Joint Surg Br. 1965;47:634-60.

Dickson FJ. Posterior marginal fracture of the tibia. Surg
Gynecol Obstet. 1933;56:525-8.

Dieterle J. The use of kirschner wires in maintaining reduc-
tion of fracture dislocation of the ankle joint: a report of two
cases. | Bone Joint Surg Am. 1935;17:990-5.

Broos PLO, Bisschop APG. Operative treatment of ankle
fractures in adults: correlation between types of fracture and
final results. Injury. 1991,22:403-6.

van Laarhoven CJHM. Fractures of the ankle joint:
Retrospective and prospective studies on the (long-term) results
of protocolled treatment. Utrecht, The Netherlands: Acade-
misch Ziekenhuis; 1994. 112-8.

McLaughlin HI. Trauma. Philadelphia: WS Saunders Co;
1960. 357.

Sachs W, Kanat 10, McLaughlin E, Burns DE. A surgical
approach to a displaced ankle fracture. | Foot Surg. 1984;
23:302-7.

Jergeson F. Open reduction of fractures and dislocation of the
ankle. Am | Surg. 1959;98:136.

Henry AK. Extensile Exposure. Endinburgh: Churchill
Livingstone; 1973.

Jeong HJ, Kim KC, Chung SW. Treatment of the posterior
malleolar fracture. | Korean Fracture Soc. 1998;11:924-31.
Kim SJ, Choi IY, Ahn TK. A clinical study of the
trimalleolar fractures of the ankle. | Korean Fracture Soc.

1989;2:145-54.



428

S 29 PEAo F3} B 217 WARe] 250 ol sk Aol tiste] Fopy
of 93 4% 2 Wnges ARG AFE PAST 1 4440 theke] UolnaA sheich

CHAF U it 2005 195 20079 129744 S A E AR BN 4% 274 3 Ty
2 ol§% 10912 O sglon, HF F4 /e 20 G367hLolsnt 4 T34 FAHo| A
250 ol& AT A7 1064 BEEYL, 46lol4 2 mm ol AolS ugich F3} 2] i
A opgol atel £HSGI, & F /154 BHe AOFAS 442 AHgatglon], 1 9 94 3 2 @
Sof thafe] 2AsHeILt.

3 BE BN FT 118 G19F) LAHY FHTL A9t FHFOE A% 249 FRA I}
1)) BAENOP, AOFAS 54 353 A0S
ZE Zad A 54 A5 Qo] FAY £UL
o Sy 28 A% 9 1YS FA AP & 9= 48

OlEiol S8, M3t B4, ¥ B9, Tt =

—

l
i
it

ok rx rg mi
ofN 1ot o g

P

1=
ra




