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Abstract 
Introduction: Our aim was to compare clinical and radiological results of 
lateral malleolus fracture treated with neutralization and compression plate. 
Material and Methods: 54 patients with isolated lateral malleolus fractures 
treated between March 2012 and April 2015 at Fatih Sultan Mehmet Training 
and Research Hospital were evaluated with the Ankle-Hindfoot Scale of the 
American Orthopedic Foot and Ankle Society (AOFAS) score (excellent, ≥90; 
good, 75 - 89; acceptable, 50 - 74; poor, <50); patient satisfactory score (PSS) 
(0, very unhappy; 10, very happy) and weight-bearing walking based a visual 
analogue scale (VAS) (0, pain-free; 10, the most unbearable pain). The union 
of the fractures also evaluated. Results: There was no significant change in 
AOFAS, VAS, PSS and the union rates between two plating techniques. Con-
clusion: Similar results have shown both of two plating techniques were suc-
cessful treating isolated lateral malleolus fracture. 
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1. Introduction 

Lateral malleolus fracture is one of the most common fractures treated surgically 
[1] [2]. Stable isolated lateral malleolus fractures can be treated conservatively; 
on the other hand, surgical fixation is the gold standard treatment option for 
displaced, unstable lateral malleolus fractures [3] [4] [5]. 
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Plate application is the most common surgical technique for unstable lateral 
malleolus fracture treatment [6]. Nowadays, among the orthopedic surgeons, 
locking compression plate (LCP) use has an increasing popularity for fracture 
fixation with plates [7]. LCP are commonly used for various fracture types [8] as 
well as lateral malleolus fracture. Locking plates have different application op-
tions such as a compression plate or a neutralization plate [9] [10] [11] [12] [13]. 
In the neutralization plate technique, firstly fracture line is compressed with a 
lag screw, then LCP is applied. Fracture line is compressed with an LCP without 
using a lag srew in the compression plate technique [11] [12] [13] [14]. In the li-
terature, there are several biomechanical studies comparing different plate types 
and techniques for lateral malleolus fractures. They found similar construct sta-
bility and strength to the compression and locking plates [14] [15] [16]. 

In this study, our aim was to compare clinical and radiological results of 
lateral malleolus fracture treated with neutralization and compression plate. Our 
hypothesis was in AO44B1 lateral malleolus fractures, neutralization plate tech-
nique using lag screw is not necessary. To our knowledge, this is the first study 
comparing clinical and radiological results of neutralization and the compres-
sion plate techniques using the LCP. 

2. Material and Methods 

Patients with ankle joint fractures treated between March 2012 and April 2015 
at our hospital were retrospectively evaluated. The inclusion criteria were pa-
tients; isolated unilateral lateral malleolus fracture based on clinical and radi-
ological examination, patients treated with open reduction and internal fixa-
tion (neutralization or compression techniques), patients with the ability to 
ambulate without assistance prior injury, patients who didn’t have osteoarthri-
tis before surgery, patients who had at least one year follow-up data and AO 
type 44B1 fractures. Based on the different fixation techniques, patients were 
assigned into two groups: 1) Group A (26 patients): treated with neutralization 
plate (Figure 1); 2) Group B (28 patients): treated with compression plate 
(Figure 2). 

Patients have been evaluated with the Ankle-Hindfoot Scale of the American 
Orthopedic Foot and Ankle Society (AOFAS) score (excellent, ≥90; good, 75 - 
89; acceptable, 50 - 74; poor, <50); patient satisfactory score (PSS) (0: very un-
happy-10: very happy) and weight-bearing walking based a visual analogue scale 
(VAS) (0: pain-free-10: the most unbearable pain). 

The union of the lateral malleolus fracture has been evaluated with the two 
dimension ankle plain radiography (anterior-posterior (AP), lateral). Radio-
graphic union was defined as the complete disappearance of fracture lines in the 
AP and lateral view. Radiographic bone union was determined by a single or-
thopedic surgeon who was blinded to the aim and protocol of this study. The 
rate of radiographic union was compared postoperatively between the two 
groups at 3 months follow up. 
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Figure 1. Lateral malleolus fracture fixated with a neutralization plate. (a) Preoperative 
anteroposterior X-ray (b) preoperative lateral X-ray (c) Postoperative anteroposterior 
X-ray (d) preoperative lateral X-ray (e) postoperative 3 months anteroposterior X-ray (f) 
postoperative 3 months lateral X-ray. 

 

 
Figure 2. Lateral malleolus fracture fixated with a compression plate. (a) Preoperative 
anteroposterior X-ray (b) preoperative lateral X-ray (c) Postoperative anteroposterior 
X-ray (d) postoperative lateral X-ray (e) postoperative 3 months anteroposterior X-ray (f) 
postoperative 3 months lateral X-ray. 

2.1. Surgical Procedure 

All patients had the surgery under spinal anesthesia. One hour before the surgic-
al procedure antibiotic prophylaxis was given (1 gr cefazolin). Pneumatic tour-
niquet was used to control the bleeding at the surgical area during the surgery. 
The lateral malleolus fracture was reduced by direct open reduction. In both 
groups, the amount of periosteal elevation was maintained to the minimum re-
quired for anatomical reduction. In Group A after anatomic fracture reduction 
lag screw was inserted and the locking neutralization plate was placed on lateral 
aspect of lateral malleolus under fluoroscopic control. In Group B after anatomic 
fracture reduction, LCP was placed on lateral aspect of lateral malleolus under 
fluoroscopic control. 

After internal fixation of lateral malleolus, sydesmosis diastases was measured 
by using the Cotton’s test under fluoroscopy with a bone hook [17] 2 mm wi-
dening of syndesmosis under a lateral force to the distal fibula considered ab-
normal. A syndesmotic fixation screw was used with the ankle joint in 10 degree 
of dorsiflexion to maintain the stability. 

2.2. Postoperative Care 

There was no difference with the postoperative care between two groups. 
Weight-bearing was not allowed for three weeks postoperatively. At six weeks 
postoperatively full weight-bearing was allowed. A splint below the knee was ap-
plied to all patients postoperatively three weeks. 

For antibiotic prophylaxis, cefazolin 1 gr was given intravenously every eight 
hours for 24 hours postoperatively. After proper wound healing was seen post-
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operative follow-up was undertaken at three, and 12 months and all study pa-
tients were clinically and radiographically evaluated. 

For the statistical analyzes, the IBM SPSS Statistics 22 (IBM SPSS, Turkey) 
program was used while assessing the findings of the study. When the study data 
were evaluated, the normal distribution of the parameters was evaluated by the 
Shapiro Wilks test. While descriptive statistical methods (Mean, Standard devia-
tion, frequency) as well as quantitative data were evaluated; Student t test was 
used for differences between the two groups for parameters that was normally 
distributed, Mann Whitney U test was used for differences between the two 
groups for parameters that was not normally distributed. Fisher’s Exact test and 
Continuity (Yates) correction were used to compare qualitative data. Signific-
ance was assessed at p < 0.05. 

3. Results 

In this retrospective study 54 patients with AO 44B1 fracture and eligible for in-
clusion criteria were evaluated. There were 26 patients in group A and 28 pa-
tients in group B. Patient’s age were between 18 and 47 (30.06 ± 8.23). 38 pa-
tients were male and 16 patients were female. 22 patients were smoker and 8 pa-
tients had history of diabetes mellitus (DM). 26 patients had right side and 28 
patients had left side ankle fracture. There was no significant changes in patients’ 
demographic data between two groups in terms of age, weight, BMI, diabetes 
mellitus history or smoker ratio. Also no significant difference noted in time 
from injury to surgery, syndesmosis screw usage rate and side of injury. The fol-
low up time was 12 to 18 months and there was no significant difference be-
tween two groups in follow up time (Table 1). 

The mean VAS score was 8.08 ± 1.06 in Group A and 8.32 ± 1.28 in Group B. 
There was no significant statistic changes between two groups (p > 0.05). The 
mean AOFAS scores was 84.77 ± 9.3 in Group A and 87.46 ± 11.02 in Group B 
and no significant changes was found between two groups (p > 0.05). In Group 
A the mean PSS was 8.31 ± 1.1 in Group B the mean PSS was 8.64 ± 1.25 there 
was no significant changes between two groups (p > 0.05) (Table 2). 

In Group A one patient had a superficial wound infection that healed with 
oral antibiotics for seven days. No loss of reduction occurred on radiographic 
follow up, and no hardware irritation or failure was seen. In all patients union of 
fracture was achieved in three months clinically. 

4. Discussion 

Unstable and closed lateral malleolus fractures are mostly seen in young and ac-
tive patients caused by a minor trauma [18]. Stabilization of lateral malleolus is 
essential for these young and active patients with high expectation of activity. 
Surgical treatment is the gold standard treatment option [19] [20]. Fixation may 
be achieved in several surgical ways ranging from minimal invasive closed tech-
niques to open techniques [21]. Open techniques varies from conventional plates 
to LCP. The optimal fixation method is still controversial. 
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Table 1. Demographic and characteristic of patients. 

 

Group A Group B 
p 

Mean ± SD Mean ± SD 

Age 29.73 ± 7.25 30.36 ± 9.17 10.783 

Time from injury to surgery 4.69 ± 1.67 4.64 ± 1.57 10.911 

Follow up time 14.12 ± 1.66 14.04 ± 1.86 10.869 

Weight 76.58 ± 13.88 81.32 ± 15.74 10.247 

Syndesmosis screw usage 10 (%38.4) 11 (%39.3) 21.000 

BMI 24.5 ± 4.56 24.96 ± 4.29 10.702 

Sex n (%) 
   

Male 19 (%73.1) 19 (%67.9) 
20.903 

Female 7 (%26.9) 9 (%32.1) 

Side n (%) 
   

Right 13 (%50) 13 (%46.4) 
21.000 

Left 13 (%50) 15 (%53.6) 

DM n (%) 
   

No 22 (%84.6) 24 (%85.7) 
31.000 

Yes 4 (%15.4) 4 (%14.3) 

Smoking n (%) 
   

No 15 (%57.7) 17 (%60.7) 
21.000 

Yes 11 (%42.3) 11 (%39.3) 

1Student t Test; 2Continuity (Yates) Correction; 3Fisher’s Exact Test. 

 
Table 2. Bone union rates, VAS, AOFAS and PSS. 

 

Group A Group B 
p 

Mean ± SD Mean ± SD 

Bone union rates 4.69 ± 1.67 4.64 ± 1.57 10.911 

VAS 8.08 ± 1.06 8.32 ± 1.28 20.328 

AOFAS 84.77 ± 9.3 87.46 ± 11.02 10.338 

PSS 8.31 ± 1.19 8.64 ± 1.25 20.205 

1Student t Test; 2Mann Whitney U Test. 

 
In this study, 54 patients surgically fixated with compression plate or neutra-

lization plate using LCP were evaluated. There were no statistically significant 
differences in functional outcome comparing these two techniques. There was 
no significant difference between two groups according to radiographical results. 
Y. Asloum et al. found 3% nonunion rate in surgically treated lateral malleolus 
fractures [21]. In our study there was no patient with nonunion. However in this 
study the nonunion cases were seen in elder patients. Our study based on 
younger patients and this could cause the little difference of union rates. 
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Schepers T et al. investigated wound complications of lateral malleolus frac-
tures comparing conventional plate and LCP; showed higher wound complica-
tion rates in LCP (17.5%) [22]. We had only one patient with a superficial 
wound infection and treated with oral antibiotics for seven days. We found no 
difference in VAS, AOFAS and PSS between two groups and we noted excellent 
results. Our results were similar with Huang et al. who investigated three im-
plant systems and found better results with LCP technique than conventional 
techniques in term of AOFAS. 

In this study, satisfactory functional outcomes and pace of recovery were 
achieved with both neutralization plate technique and compression plate tech-
nique. 

Our study had limitations. Firstly, it was a retrospective study. Secondly the 
study group size was small. Also, the research assistants involved in the data col-
lection of this study were not blinded to treatment type and which may have in-
troduced a bias. Finally, the length of follow-up in this study was another limita-
tion. It is possible that with longer term follow up, the posttraumatic arthritis 
could begin to impact function. 

5. Conclusion 

In conclusion, surgical fixation of unstable lateral malleolus fracture is one of the 
most commonly used treatment option in orthopedic practice. Although many 
surgical options have been advocated to treat these fractures; the optimal fixa-
tion method is still controversial. 
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