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Results of Syndesmotic Screw Fixation versus Posterior Malleolus Fixation
in Syndesmotic Injury at Pronation External Rotation Stage IV Ankle Fracture
with Posterior Malleolus Fracture: Postoperative One Year Follow-up

Se-Jin Park, Hwa-Jae Jeong, Hun-Kyu Shin, Dong-Seok Seo, Young—-Min Choi, Eugene Kim

Department of Orthopedic Surgery, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: The purpose of this study is to compare the radiologic and clinical results of syndesmotic screw fixation and posterior mal-
leolar fixation for syndesmotic injury in Lauge-Hansen classification pronation-external rotation (PER) stage IV ankle fractures with
posterior malleolus fracture.

Materials and Methods: We designed a retrospective study that included patients with Lauge-Hansen classification PER stage IV ankle
fracture with posterior malleolus fracture. Of 723 patients who underwent ankle fracture surgery from March 2005 to November 2012,
29 were included in this study. In this study, syndesmotic injury was treated with syndesmotic screw fixation or posterior malleolus
fixation. There were 15 cases of syndesmotic screw fixation and 14 cases of posterior malleolar fixation. We compared the radiologic
and clinical results at one year postoperatively. Posterior malleolus fragment size on a pre-operative computed tomographic image, and
tibiofibular overlap, medial clear space, articular step-off, Kellgren-Lawrence grade, and Takakura classification on a postoperative one
year followup radiograph were used for comparison of the radiologic results. The clinical results were assessed using the American Or-
thopaedic Foot and Ankle Society score, visual analogue scale score, and patient subjective satisfaction score.

Results: Posterior malleolar fragment size was 12.62%+3.01% of the joint space in the syndesmotic screw fixation group and
27.04%%4.34% in the posterior malleolar fixation group. A statistical difference was observed between the two groups. However, other
results, including tibiofibular overlap, medial clear space, articular step-off, Kellgren-Lawrence grade, Takakura classification, and clini-
cal scores showed no statistical difference.

Conclusion: In the Lauge-Hansen classification PER stage IV ankle fracture with posterior malleolus fracture, if the posterior malleolus
fracture can be reduced anatomically and fixated rigidly, syndesmotic screw fixation, which can cause several complications, is usually not
required for achievement of a satisfactory syndesmotic stability; this would be a recommendable option for treatment of syndesmotic injury.
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Orthopaedic Foot and Ankle Society (AOFAS) ] 348

Z=(ankle-hindfoot score) & 55 A]4=(visual analogue scale score,
VAS score)& ©]-8-3te] gelatal Sxbeo] FHH <l HEes
AzFEe] o= A=A 0014 1007441 8] A2 S8 8
o] gHolaleint. BA12 EA1E 9]8f PASW Statistics 18,0 (IBM Co.,
Amonk, N, USA) Z2228 o] g3l m, F o) WAz
gl QA Aatg vluwstr] 98 HHEE 37 (independent t-
test)& o8k, SAA o] <=2 pate] 0.05 Mkl Ff-=
sk3lct.

A9 AR HEUAF 2AETE AlgE #4154 S Pk
8%, ofzx= 7ol e Hit A 42749 9 e
= A&EE A} 144 T FAbE 81, oA b= 6ollen At
B2 38,84}, 7 < Atolell SAIF LR frofgt Afol= FRIE]
A skt = A Als S A5 o AR AR A
H 23 A3 S5 w33 AL 9] Avjdd S 4
oA 2.8943.49 mm, 9.98+4.81 mmlor F3} 1A FolA
=5.60£2.54 mm, 13.68£11,55 mmIth. = A 243+ 7 5E
T AP 991 Bulad A UAF 1S Alde S}

Figure 1. Radiologic examination of two
group was reviewed. A1, B1: preoperative
radiograph, A2, B2: immediate postop—
erative radiograph, A3, B3: radiograph at
one vyear after operation.
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Table 1. Preoperative Radiologic and Epidemiological Results of Syn-
desmotic Screw Fixation Group and PM Fixation Group

Table 3. Radiologic Results of Syndesmotic Screw Fixation Group and
PM Fixation Group

PM screw
fixation

Syndesmotic

Preoperative status -
screw fixation

p-value

PM screw
fixation

Syndesmotic

Mobility status screw fixation

p-value

PM fragment size (%) 12.62+3.01 27.04+4.34 0.013
Tibiofibular overlap (mm) 2.89+3.49 5.60%2.54 0.155
Medial clear space (mm) 9.98+481 13.68+11.55 0.253
PM fragment step off (mm)  0.95+1.49 246193  0.103
Male/Female (n) 8/7 8/6 >0.999
Age (yr) 42.7 38.8 0.479

PM: posterior malleolus.
Values are presented as mean=standard deviation or number.

Table 2. Radiologic Results of Syndesmotic Screw Fixation Group and
PM Fixation Group at Immediate Postoperation

PM screw
fixation

Syndesmotic

Mobility status screw fixation

p-value

Tibiofibular overlap (mm) 9.41+£330 803261 0.29
Medial clear space (mm) 420£1.06 4.52+0.92 0.625
PM fragment step off (mm)  0.62+1.17  0.42+0.63  0.631

PM: posterior malleolus.
Values are presented as mean=standard deviation.

AAT 1435 SAfol| M= 0.43+0. 792 F T Alol ol 5|2 x]—O]
= $I%lom, Takakura -7 991 AHlHE AL s
Y3k Aol A= 1.20+0.61, 53 FH AT A3k ﬁ‘rmﬂ%%b
1.00£0,002 SA] F = Afoell SAA zfol= gllth(Table 3).
2 13A) 2431 Qs A 99 AnEE BRI A4S

T3 F3 24 AHET ol AOFASS] ST 4= 7zt
7} 90.62+4.59, 93.6017.89, VAS 4= 2+2} 1.46+0,78, 1.00+
1.410]19om FAte] F4 W 747} 87.69+5.99, 92,00+
8372 BE WA AFol|M TAHLE Fofdt ol= glAirh
(Table 4). & T FHZT o2t A9 B AF AL 2470l
A FE 19A FA AP AP 49 Znldde] 285l 1
of| oAl &l = Arh(Fig. 2).

>

1%

Zdd o] ¢ An]elt] A3 (syndesmosis)> 25} Zn]|olt]
(anterior-inferior tibiofibular ligament), 3-8} 74 8] 1t (posterior-
inferior tibiofibular ligament), &7+ t) (interosseous ligament) &
749510] 50.0] 55 eIt ThAl A T3} v eleh super-
ficial posterior-inferior tibiofibular ligament)2} A5 -5} ZAH]<ITh
(deep posterior-inferior tibiofibular ligament) 2 U014 QIc}, o]
23 49 An)elt) Z2g-e 7 Hinterosseous membrane)¥} $F
A a9 19 Aol A st g 1 2 Sk 7]

soll F87 A4S st ok, S S Tk 99 An|ed

RS

Tibiofibular overlap (mm) 6.27+343 581+3.18 0.771
Medial clear space (mm) 5.15+£1.89 493%£1.13 0.782
PM fragment step off (mm)  0.66%£1.42  1.49+1.60  0.240
Kellgren—-Lawrence grade 114123  043x0.79 0.125
Takakura classification 1.29+0.61 1.00£0.00 0.104

PM: posterior malleolus.
Values are presented as mean+standard deviation.

Table 4. Clinical Results at One Year after Operation of Syndesmotic
Screw Fixation Group and PM Fixation Group

. Syndesmotic PM screw
Clinical result L . p-value
screw fixation fixation
AOFAS 90.62£459  93.60%£7.89  0.462

1.46+0.78
87.69+5.99

1.00%1.41 0.521
92.00£837  0.237

Visual analogue scale
Patient satisfaction

PM: posterior malleolus, AOFAS: American Orthopaedic Foot and Ankle
Society.
Values are presented as mean+standard deviation.
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Figure 2. Distal tibiofibular synostosis after syndesmotic screw fixation was seen. (A) Preoperative radiograph of pronation-external rotation stage IV
ankle fracture. (B) Immediate postoperative radiograph. (C) Radiograph at one year after operation. (D) Radiograph after implant removal.
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