
Comparison of the Lateral Malleolus Fracture Treating 
Method With Close Pinning With Open Reduction and 
Plating 

Introduction
Restituting the lateral malleolus in the normal anatomical 
position has been identified as the key to the operative 
treatment of ankle fractures (1,2). An ankle fracture is 
one of the most common fractures that is treated by an 
orthopedic surgeon. In addition, these fractures account 
for about 10% of total fractures and are regarded as the 
second most common fracture in the lower limb after the 
hip fracture (3).

The ankle fracture epidemiology is changing. 
Enhancement longevity has resulted in the highest age-
specific occurrence of ankle fractures in women between 
75 and 84 years of age (4). Further, the mean age at injury 
is 45 years, with the peak incidence of the ankle fracture 
in younger men and older women. Furthermore, obesity 
causes a more severe injury to these fractures, and alcohol 
use is represented as a risk factor for fractures as well. 
In general, this fracture is considered a fracture from 
osteoporosis (3). The incidence of fractures is increasing 
rapidly and is expected to increase by 3 times its current 
value by 2030 (5).

Various surgical methods have been identified for the 
treatment of the lateral malleolus fracture, including 
retrograde intramedullary nailing, implantation of a 

screw or nail inside the medullary, the tension band, 
implantation of a screw in the lag position or platting with 
the minimal invasive method (6).

A routine procedure for the lateral malleolus fracture is 
an open surgery with platting, that is, the lateral incision 
in the ankle and exposing the fibula. The superficial 
peroneal nerve is the principal structure at risk. The 
patient is placed supine with a bolster under the ipsilateral 
hip in order to allow the foot to lie vertically. After the 
reduction is performed, a 3.5 dynamic compression plate 
or a 1.3 tubular plate is used to fix the fracture (3).

In the close pinning method, 2 or 2.5 pins are used to 
fix the distal segment of the fibula fracture to the tibia. 
The advantages of the open surgical procedure include the 
direct observation of the bone and the establishment of 
a normal lining for the bone. Despite these benefits, like 
other open surgical procedures, complications such as soft 
tissue damage and long duration of the surgery increase 
the infection rate and the risk of skin necrosis (4).

Considering that both open surgical procedures with the 
plate and the closed surgery with the pin are the common 
methods for treating fractures in the lateral malleolus 
fracture and due to the lower complications of the closed 
surgical technique, the present study compared these two 
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methods and the success rate of the surgery, along with the 
side effects of each surgery (7).

Materials and Methods
The target population of this study included individuals 
who were referred to the Emergency Department of 
Shohada hospital of Tabriz due to ankle trauma and 
fracture during 2014-2017. In this study, 60 patients with 
an ankle fracture from 2014 to 2017, including the lateral 
malleolus or bimalleolus fracture, were selected by the 
inclusion criteria. Then, they were divided into two equal 
groups in terms of gender and age. In this study, 60 patients 
underwent an open reduction and platting surgery and 
the other 60 patients received surgical procedures with 
closed reduction and pinning.

Inclusion criteria: All patients with a lateral malleolus 
or bimalleolus fracture.

 Excluding criteria: Fractures in osteoporosis patients, 
the posterior malleolus fracture,  and the fractures of 
lateral malleolus above the syndesmosis.

All patients with an ankle fracture were hospitalized and 
received primary care including icepack, elevation, and 
oral pain killers. Moreover, the surgery was performed 
in 1-2 day(s) in all cases. In the surgical procedure, 
patients were placed in a supine position and with a lateral 
approach under fluoroscopy after general anesthesia. 
Then, 30 patients with a lateral malleolus fracture were 
openly reduced and fixation was performed with a plate 
and the other 30 fractures were treated by closed reduction 
and percutaneous pinning.

Patients were discharged 2 days after the surgery and 
returned in two weeks to remove sutures and have a 
preliminary examination. After the initial surgery, patients 
were referred to the clinic under the examination in terms 
of infection union and skin necrosis. The studied variables 
included age and gender, along with the union rate of the 
fracture, the infection rate, and skin necrosis

All data were analyzed by SPSS software, version 24. 
Descriptive statistics (i.e., frequency, percentage, mean, 
and standard deviation) were used for statistical analysis. 
Additionally, the chi-square test was applied to compare 
qualitative findings between the two groups, and then 
an independent t-test was used to compare the findings. 
In this study, P value of less than 0.05 was considered 
statistically significant.

Results
In this study, 60 patients with a lateral or bimalleolar 
fracture were evaluated, including 30 patients who were 
fixed by a pin (group A) and 30 patients who were treated 
by a plate (group B). Table 1 presents demographic 
findings among the two groups. Based on the data, there 
was no statistically significant difference between the two 
groups in terms of the patient’s age.

It is noteworthy that there was one superficial infection 
in the group that was treated with open reduction and 

plating, and treated with oral antibiotics and did not 
require any surgical intervention for treatment. The mean 
device removal time in group A was 2.7 months while the 
removal of the device in group B was not compulsory and 
not recommended.

The second criterion was welding, which was evaluated 
by serial X-rays. In all patients of the first group who 
underwent a pin surgery, all cases showed signs of welding. 
All patients underwent outpatient pins after two months 
of receiving radiographs and observing fusion symptoms.

In the second group, all patients underwent an open 
platting surgery although symptoms appeared significantly 
later compared to the PIN technique, considering 
the percentage of joint wounds in both groups. It was 
impossible to calculate P statistically.

Union in both groups was complete and no statistically 
significant difference was observed between the two 
groups in this regard (Figure 1).

Based on the results, the rate of the infection in the 
treated patients was confirmed by the removal of purulent 
discharge and laboratory symptoms. Nonetheless, the 
surface infection was reported in a 65-year-old diabetic 
patient who was treated on an outpatient oral antibiotic 
and completely recovered within a week.

The next criterion was the rate of skin necrosis in 
patients that was detected in none of the patients, but 
the rate of skin irritation due to the prominent implant 
was significantly higher in patients undergoing a platting 
surgery compared to the group undergoing a pin surgery, 
and patients had no complaints.

Discussion
Ankle fracture is one of the most common fractures which 
is treated by an orthopedic surgeon, and different surgical 

Table 1. Demographic Information

Group A Group B P-value

Age (year) 45 55 0.06

Gender 0.12

Male 18 17

Female 12 13

Figure 1. How to Explain the Amount of Welding.
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methods have been presented for treating this fracture 
(8). The main goal of the treatment is a fracture union 
with minimal complication (8). In this study, two surgical 
methods were compared, including closed reduction and 
pinning with open reduction and plating. Each of the two 
therapies has some advantages and disadvantages (9). The 
advantage of open reduction is the patient’s anatomical 
fracture reduction although this method is more invasive 
and causes a large scar. No study has succeeded in making 
closed reduction and fixing the distal fragment of the 
fibula fracture to the tibia. Therefore, the current study 
sought to compare the results of two surgical methods of 
fixation with plate and pin (9, 10).

Several methods of lateral malleolar fixation have been 
utilized, all of which have yielded acceptable results. 
Buttress plating is perhaps the most usual method of 
fracture fixation in “lateral malleolar”. It provides stable 
fixation and maintains the length of the malleolus. In 
addition, this method of fixation is carried out in cases 
where the malleolus is comminuted, as the length could 
not be reliably maintained with an intermedullar screw. 
The problems with the plate fixation of the lateral malleolus 
lie in the fact that the plate is placed in a subcutaneous 
position (11).

According to the results of 60 patients with a lateral 
malleolus or bimalleolus fracture, there was no significant 
difference between the two groups regarding the union of 
the fracture and all fractures were eventually union, but 
the union time in open reduction was longer. Although 
no infection was reported in the group treated with a pin, 
one super facial infection was reported in the group tread 
with open reduction. The findings revealed no significant 
difference between the two groups in terms of the infection 
and the P-value was 1.01. Eventually, there was no device 
failure in both groups. 

The closed-pin surgery is the preferred method for the 
treatment of lateral malleolus fractures for the following 
reasons.
1. It is a less invasive procedure and needs less time for 

anesthesia.
2. Given that it is a less invasive method, the patient’s 

recovery time is faster and the range of motion is 
earlier.

3. The removal of the pin requires no hospitalization 
and anesthesia and can be done outpatient.

4. Considering that the hematoma is not manipulated, 
bone union in the closed reduction and pinning is 
earlier.

Conclusions 
Regarding the results of the present study, union in the 
fracture and the complication rate were equal in the 
close pinning method with open reduction and plating. 
However, closed reduction and pinning is recommended 
as the best method for lateral malleolus fracture treatment 
since it is a less invasive method.
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