Int J Clin Exp Med 2017;10(6):9740-9745
www.ijcem.com /ISSN:1940-5901/IJCEM0052699

Original Article
Preliminary effect of posterolateral ankle
arthroscopy for ankle fractures in elderly patients
Tao Ge, Ming Chen, Mingqing Zheng, Xinliang Wang, Jianwei Wang, Guangming Zhang
Department of Orthopedics and Trauma, Guangzhou First People’s Hospital, Guangzhou Medical University,
Guangzhou, China
Received March 11, 2017; Accepted April 7, 2017; Epub June 15, 2017; Published June 30, 2017
Abstract: Objective: To investigate the therapeutic effect of posterolateral approach to ankle arthroscopy in management of ankle fractures. Methods: Between March 2014 and May 2016, 68 patients with ankle fractures treated
in our hospital were enrolled as subjects and randomly assigned to receive either standard open reduction (the
control group, n=34) or the posterolateral approach to ankle arthroscopy (the experimental group, n=34). Therapeutic effect, operative time, intraoperative bleeding and postoperative recovery time were compared between
the two groups. Ankle joint functions before and after surgery were assessed using the McGuire scoring system;
and the patients’ pain recovery was assessed using the pain visual analog scale (VAS). Results: The differences
in good-excellent results (73.5% vs 35.3%) and qualified results (91.2% vs 70.6%) between the two groups were
statistically significant (P=0.000); and the operative time, intraoperative bleeding and postoperative recovery time
were significantly reduced in the experimental group as compared with the control group (52.1 ± 9.8 min vs 74.1 ±
9.2 min, 60.7 ± 14.5 ml vs 210.8 ± 54.2 ml, 6.6 ± 1.3 d vs 10.9 ± 1.5 d, respectively). After surgery, the amplitude
of improvement in McGuire score of ankle joint function was significantly greater in the experimental group than in
the control group (35.3 ± 2.8 vs 22.6 ± 2.5, P=0.000), and the VAS scores in the experimental group were superior
to those of the patients in the control group (2.8 ± 1.05 vs 4.1 ± 1.2, P=0.000). Conclusion: The posterolateral approach to ankle arthroscopy for management of ankle fractures is advantageous over standard open reduction in
the following aspects: better therapeutic effect, shorter operation time, less intraoperative bleeding, shorter postoperative recovery time. Thus, it is worthy of extensive clinical application.
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Introduction
The ankle joint, one of the large load-bearing
joints in human body, has important function
of load-bearing and movement of the lower
limbs and is directly correlated with the motor
function of a patient. Due to the complex
physiological structure of the ankle joint, an
event of ankle fracture is usually associated
with joint dislocation, ligaments and cartilage
injury, which greatly reduces the quality of life
of the patients [1, 2]. The open reduction and
internal fixation (ORIF) alone for treatment of
ankle fractures can ensure the recovery of the
normal alignment, but it cannot manage the
articular cartilage and ligament lesions. Consequently, it fails to effectively restore the physiological structure of the ankle joint, mostly
leading to frequent postoperative chronic lesions, arthritis and other complications.

With the advances of arthroscopic technique
and its application in orthopedic surgeries,
arthroscopic minimally invasive procedure for
ankle fractures has been gradually accepted by
orthopedic surgeons [3, 4]. Ankle arthroscopy
has the advantages of small trauma, convenient access and high accuracy, provides complete intra-articular visualization of the joint
surface and joint space, and allows careful
examination of the dynamic stress of the ligaments during the operation [5, 6]. The posterolateral approach is one of the conventional
approaches for ankle arthroscopy. Studies have
reported that with the posterior approach, the
mean distance from the incision, which is made
with the patient in the supine position, to the
small saphenous vein, the sural nerve, the tibial
nerve and the posterior tibial artery can effectively avoid neurovascular injury, so the surgery
can be performed successfully [7]. However,
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few reports have been involved in the therapeutic effect of posterolateral approach to ankle
arthroscopy for the treatment of ankle fractures in elderly patients. In order to validate the
clinical efficacy of the posterolateral approach
to ankle arthroscopy is significantly superior to
that of open surgery in the treatment of ankle
fractures in elderly patients, from March 2014
to May 2016, we selected a total of 68 elderly
patients with ankle fracture as subjects to
observe and compare the clinical effects of
the posterolateral approach to ankle arthroscopy and conventional open surgery. This study
will provide experimental basis and evidence
for clinical application of the posterolateral
approach to ankle arthroscopy in the treatment
of ankle fractures in elderly patients.
Materials and methods
General information
Between March 2014 and May 2016, 68
patients with ankle fractures treated in our
hospital were enrolled as subjects and randomly assigned to receive either standard open
reduction (the control group, n=34) or posterolateral ankle arthroscopy (the experimental
group, n=34). This trial was approved by the
ethics committee of the hospital, and all the
patients or their relatives provided the informed
written consents before surgery.
Inclusion criteria: elderly patients (>60 years
old) with ankle fractures affecting the articular
surface, MRI revealed ankle fractures with
injured articular cartilage and ligaments, but no
operative contraindications.
Exclusion criteria: patients associated with
such basic diseases as hepatic and renal dysfunction or cardiopulmonary dysfunction, old
chronic ankle lesions, those having refused to
sign the informed written consents or ineligible
for the ethical criteria.
Operation methods
All the patients were treated with continuous
epidural anesthesia and did affected limb function exercise at an early stage of post-operation. The patients in the control group underwent conventional ORIF: for medial malleolus
fracture, the larger bone fractures were fixed
with Kirschner wire and screws of Kirschner
wire, the smaller ones were fixed with crossed
Kirschner wire or medial tension band wiring;
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for lateral malleolus fractures at the ankle joint
level, after anatomic reduction, a reconstruction plate or a circular plate were used to fix.
The patients in the experimental group were
treated by the posterolateral approach to
ankle arthroscopy. The pneumatic tourniquet
was used to stop bleeding, and the patient was
placed in the supine position under general
anesthesia. A posterolateral approach was performed. Saline (30 ml) was injected into the
articular cavity for inflation. After creation of
the arthroscopic channel, the anatomical relationship among the internal structures including the talus joint, talus neck, lateral sulcus, the
medial sulcus, the deltoid ligament, and posterior compartments were inspected under the
arthroscope. Meanwhile, the blood clots and
synovial edema were debrided. The rough articular surface was cut down for planned treatment. In case of cartilage stripping, stripped
cartilages were debrided and taken out, leaving
no residual fragments in the articular cavity. If
chondral damage was present, vertical borehole micro fracturing was used to treat the
exposed area of cartilage; for the patients with
injured joint ligaments, reconstructive surgery
was required. The reduction procedure was
performed under the arthroscope to restore
the smoothness of the ankle articular surface
and normal occlusion of the ankle joint. The
fractures were fixed using hollow nails, screws
or plates.
Outcome measures
The outcomes of therapeutic effect, operative
time, intraoperative bleeding and postoperative recovery time were observed between the
two groups. The improvements in the ankle
joint functions after surgery were assessed
based on the McGuire scoring criteria. The
McGuire scoring system for ankle joint covers
total scores of 100 points, including the components of pain (50), full range of motion (5),
maximum walking distance (20), stair climbing
(10), support (5), lameness (5) and walking on
uneven road (5). The grating criteria are excellent, ≥80; good, ≥70 but <80; moderate, ≥60
but <70; and poor, <60). The patient’s pain
recovery was evaluated using the pain visual
analogue scale (VAS). The VAS scoring criteira:
pain intensity is expressed on a scale of 0-10
integers: 0 indicates no pain; less than 3, mild
pain which is tolerable; 4-6, the pain affects
the patient’s sleep but still is endurable; 7-10,
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Table 1. Comparison of the general information between the
two groups
Groups

Gender
(M/E)

Experimental group
Control group

20/14
18/16

Injury type (n)
Fall Violence
65.8 ± 4.6 13.9 ± 9.1 18
16
66.5 ± 5.2 14.9 ± 7.5 17
17
Age (Age)

Onset
Time (h)

Table 2. Comparison of therapeutic effects between the two
groups
Group

n

Experimental group
Control group

34
34

Excellent
(n)
10
5

Good
(n)
15
7

Goodexcellent
73.5%*
35.3%

Qualified
91.2%*
70.6%

Note: *P<0.05 for the comparison with the control group.

Table 3. Comparison of operative time, intraoperative bleeding
and postoperative recovery time between the two groups
Operative
time (min)
Control group
34 74.1 ± 9.2
Experimental group 34 52.1 ± 9.8*
T
25.78
P
0.000
Group

n

Intraoperative Postoperative
bleeding (ml) recovery time (d)
210.8 ± 54.2
10.9 ± 1.5
60.7 ± 14.5*
6.6 ± 1.3*
22.49
30.93
0.000
0.000

Note: *P<0.05 for the comparison with the control group.

the gradually intense pain which is unendurable and affects appetite and sleep of the
patient.
Statistical analysis
All the data were analyzed using the SPSS statistical software, version 17.0. The measurement data were expressed as mean ± standard
deviation, and the between-group comparison
were made by the t-test. The McGuire scores
and the VAS scores before and after surgery
among the patients in both groups were
assessed using the analyses of variance of
repeated measurement data and post hoc
Bonferroni tests. The between-group differences inqualitative data were compared by the chisquare test. P<0.05 was considered as statistically significant.
Results
Comparison in general data between the two
groups
The patients in the experimental group included 20 males and 14 females (mean, 65.8 ± 4.6
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years); the period from the onset
of fractures to surgery was 6
h-22 h (mean, 13.9 ± 9.1 h);
the causes for injuries were falls (n=18) or violence (n=16). By
contrast, the patients in the control group included 18 males and
16 females (mean, 66.5 ± 5.2
years); the period from the onset
of fractures to surgery was 5 h21 h (mean, 14.9 ± 7.5 h); and
the causes for injuries were falls
(n=17) or violence (n=17). There
was no significant difference between the two groups in gender,
age, time of onset and injury
causes (P>0.05, Table 1).
Comparison of the therapeutic
effects between the two groups

The therapeutic effect of the two
groups was determined based
on the McGuire scoring system.
Among the 34 patients in the
experimental group, 10 had excellent effect, 15 had good effect, with a good-excellent rate of
73.5% and a qualified rate of
91.2%; whereas in the control group, 5 had
excellent effect, 7 had good effect, with a goodexcellent rate of 35.3% and a qualified rate of
70.6%. The differences in the good-excellent
rate (P=0.000) and the qualified rate (P=0.000)
between the two groups were statistically significant (Table 2).
Comparison of the operation time, intraoperative bleeding and postoperative recovery time
between the two groups
As compared with the control group, the operation time (52.1 ± 9.8 min), intraoperative bleeding (60.7 ± 14.5 ml) and postoperative recovery
time (6.6 ± 1.3 d) of the experimental group
were significantly reduced (P=0.000, Table 3).
Comparison of the difference in the McGuire
scores before and after surgery between the
two groups
Compared with those before surgery, the
McGuire scores were significantly higher after
surgery in both the experimental group and
the control group (P=0.008, P=0.016). The
improvement in the McGuire scores after surInt J Clin Exp Med 2017;10(6):9740-9745
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ages to joint capsule, ligament and cartilage, which
may make local lesions
Before
After
Group
n
Difference
F
P
complicated and increase
surgery
surgery
the difficulty in treatment
Control group
34 48.9 ± 2.8 71.5 ± 3.2# 22.6 ± 2.5 5.951 0.016
[10]. The common sympExperimental group 34 51.2 ± 2.7 86.5 ± 3.7# 35.3 ± 2.8* 7.538 0.008
toms for ankle fractures
T
17.991
include hematoma, pain,
P
0.000
cyanosis, ecchymosis in
Note: #P<0.05 for the comparison with before surgery; *P<0.05 for the comparison with
the ankle joint and poor
the control group.
walking ability, exerting
detrimental influence on
the patients’ quality of life [11]. Currently, surgical treatment is the preferred option for the
treatment of ankle fractures, and it can achieve
anatomical reduction in the fracture site, and
restore normal biological alignment, leading to
better recovery of joint function after surgery
[12, 13]. However, no consensus has been
achieved with regard to the surgical protocol of
ankle fractures, and the indications for surgery
also remain controversial. Studies have demonstrated that open reduction and internal fixation (ORIF) alone for ankle fracture is associated with ineffective management of the
Figure 1. Comparison
damages to ligaments and cartilages on the
of VAS scores bejoint surface, incomplete recovery of the ankle
tween the two groups.
joint structures, and secondary chronic lesions
in the ankle joint [14, 15]. Therefore, it is of
gery was significantly greater in the experimengreat significance to select optimal surgical
tal group than in the control group (P=0.000,
procedures for the treatment of ankle fractures
Table 4).
in elderly patients.
Table 4. Comparison of the McGuire score pre-and after surgery between the two groups

Comparison of VAS scores between the two
groups
The difference in the VAS scores before surgery
showed no significant difference between the
two groups. For the patients in the control
group, the VAS scores were significantly lower
after surgery than before surgery (F=2.864,
P=0.006). Among the patients in the experimental group, the VAS scores (2.8 ± 1.05) were
significantly higher after surgery than before
surgery (5.5 ± 1.4) and also higher than those
of the patients in the control group (4.1 ± 1.2)
(F=80.228, P=0.000; F=41.118, P=0.000), as
shown in Figure 1.
Discussion
The incidence of ankle fractures increases with
the aging of the population, and the fall injury is
the major mechanism for ankle fractures [8, 9].
Ankle fracture is mostly associated with dam-
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Ankle arthroscopy is characterized by smaller trauma, less complications and higher safety, complete intra-articular visualization of the
joint interspace and surface, and careful examination of the dynamic stress of the ligament
structures during the operation [16, 17]. It is
thus evident that, in the setting of ankle fracture in elderly patients, ankle arthroscopy can
improve the diagnosis and treatment of the
lesions of synovium, cartilage and ligaments,
and can effectively avoid violations of soft tissue and neurovascular structures around the
ankle joint cavity, achieving better clinical effect than conventional surgical procedures. To
validate this point, in the presnet study, we randomly assigned the enrolled patients to receive
standard open reduction (the control group)
or ankle arthroscopy with minimally invasive
surgery (the experimental group) and then compared the differences between the two groups
in the composite outcomes of operation time,
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intraoperative bleeding and postoperative
recovery time. The results showed that the
elderly patients with ankle fractures who had
undergone ankle arthroscopy with minimally
invasive surgery had shorter operation time
and postoperative recovery time, and less
intraoperative bleeding than those who had
undergone standard open reduction, and the
differences were statistically significant (P<
0.05). It is indicated that strengths of ankle
arthroscopy with minimally invasive surgery
over standard open reduction are smaller trauma, shorter time and quicker recovery after
operation. They are consistent with the results
of previous studies [18, 19].
Nowadays, the routine approaches to ankle
arthroscopy are anteromedial and posterolateral. As the patient is placed in the supine position, an anteromedial approach brings easier
surgery and smaller risks of damages to the
surrounding neurovascular structures than a
posterolateral one [20]. However, few studies
have reported the posterolateral approach to
ankle arthroscopy for management of ankle
fractures, as mostly are involved in the anteromedial approach. In our trial, the patients in the
experimental group received ankle arthroscopy
with posterolateral approach, and the incision
made strictly based on the anatomical position
effectively avoided damages to the surrounding neurovascular structures. The postoperative good-excellent rate (73.5%) and the qualified rate (91.2%) were significantly higher in the
experimental group than in the control group,
with the clinical efficacy in favor of the experimental group, and the difference was statistically significant. Additionally, the improvements
in the primary clinical outcomes including operative time, postoperative recovery time and
intraoperative bleeding were significant greater
in the experimental group than in the control
group. This shows that arthroscopic surgery
contributes to simple operation, small trauma,
rapid postoperative recovery, but it is partly
dependent on the operating skills of the surgeons. In the arthroscopic procedures, the surgeons need to be fully aware of the narrow
interspace on the articular surface, closely
overlapping nerves and blood vessels and
other soft tissues. They should confirm the
proper approach, trying not to make damages
to important soft tissues. In addition, the cartilage injuries on the tibial articular surface are
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required to be treated with proper traction,
avoiding inadvertent damage to the rest of the
articular surface. Arthroscopy requires the surgeon expert in operation skills, as the planing
system should be applied in expanding the
operative field in case of extremely narrow joint
space. Furthermore, the improvements in the
McGuire scores and VAS scores after surgery
were significantly greater in the experimental
group than in the control group, suggesting that
the posterolateral approach to ankle arthroscopy can improve the therapeutic effect of
ankle fractures.
In conclusion, the posterolateral approach to
ankle arthroscopy is more effective in improving the therapeutic effect of ankle fractures
than the conventional open procedures. Ankle
arthroscopy allows clear visualization of the
injuries in the articular cavity, shorter operation
duration, less intraoperative bleeding and faster postoperative recovery, so it is worthy of
extensive clinical application. However, there
are still some limitations in this trial: a small
sample size and the uni-center trial. Additional
studies are needed to collect more cases, and
prospective, multicenter follow-up controlled
trials are required for further demonstration.
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