
Arthroscopy of the ankle is a diagnostic and therapeutic 
procedure for ankle pains. In the past 15 years, clinical 
experience and the role of arthroscopy has becoming in-
creasingly important.1-3) Untreated intra-articular lesion 

caused by ankle fracture is one of the major factors that 
hinder the recovery after ankle fracture surgery. Rotational 
ankle fractures are frequently accompanied by intra-artic-
ular damage involving chondral defect, loose body of bone 
or cartilage, ligament injury, and fibrosis during treatment 
and rehabilitation. Such damage could lead to impairment 
to the ankle joint function.4,5)

There are few studies in the literature regarding the 
evaluation of intra-articular damage accompanied with 
ankle fractures or the mechanism involved in the func-
tional impairment of the ankle after the occurrence of 
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the fracture. Therefore, the objective of this study was to 
investigate the causal relationship between intra-articular 
damage and ankle fracture. For this study, we enrolled pa-
tients who had undergone surgery for fracture around the 
ankle with consent to undergo exploratory arthroscopic 
surgery with the removal of internal fixation devices. Here 
we report the results of our study along with a relevant lit-
erature review.

METHODS

Material and Methods
A total of 53 patients (33 male, 20 female) who had un-
dergone surgery for rotational ankle fracture between 
November 2002 and February 2008 with consent to un-
dergo exploratory arthroscopic surgery with the removal 
of the internal fixation devices were retrospectively re-
viewed in this study. Computed tomography (CT) scan 
was performed as routinely preoperative evaluation for all 
patients. Soft tissue lesion was evaluated on CT scan. Our 
study was intended for patients without intra-articular 
lesions. The average follow-up period between the initial 
fracture surgery and second-look arthroscopy was 12.3 
months (range, 1.5 to 56 months). The average age of pa-
tients was 40.98 years (range, 13 to 80 years). 

All patients underwent surgical treatment (open 
reduction and internal fixation) for ankle fracture. Using 
Lauge-Hansen classification system, the fractures of pa-
tients were categorized to the following type: supination-
external rotation, pronation-external rotation, pronation-
abduction, or supination-adduction. In the final evaluation 
before the removal of the internal fixation devices, patients 
were included in the symptomatic group if they exhibited 
pain or foreign-body sensations while walking. Patients 
were assigned to the asymptomatic group if they did not 
exhibit pain or foreign-body sensation. Intra-articular le-
sions such as osteochondral lesions, intra-articular loose 
body, and articular fibrosis were analyzed via arthroscopy. 
Chondral lesions were differentiated into four stages while 
fibrosis was classified into three stages. A comparative 
analysis was also performed between radiological classifi-
cation/symptoms and arthroscopic findings.

The classification of chondral lesions was based on 
the staging system for osteochondral lesions of the talus 
proposed by Berndt and Harty.6) The first stage was a small 
area of compression in the subchondral bone. The second 
stage was partially detached osteochondral fragment. The 
third stage was completely detached with non-displaced 
osteochondral fragment. The fourth stage was detached 
with displaced osteochondral fragment. The classification 

of intra-articular fibrosis was based on the staging system 
presented by Utsugi et al.3) Stage B0 denoted no fibrosis. 
Stage B1 was for mild fibrosis presenting no evidence of 
impingement. Stage B2 denoted extensive fibrosis with 
impingement (either soft tissue impingement or bony im-
pingement).

Arthroscopy Technique
All patients had undergone the removal of internal fixation 
devices as well as arthroscopy. Exploratory arthroscopic 
surgery was performed by the same surgeon. Patients were 
administered with either general anesthesia or spinal an-
esthesia. A surgical tourniquet was applied onto proximal 
thigh in supine position. Conventional orthopedic surgical 
preparations were made before the procedure.

First, the internal fixation device was removed and 
the knee joint was extended. The posterior portion of the 
ankle joint was supported using a small surgical drape 
to preemptively prevent the talus from becoming trans-
lated anteriorly. An anteromedial portal was created on 
the medial side of the anterior tibialis tendon around the 
ankle joint. The portal was used to examine the anterior, 
medial, and the lateral side of the ankle joint with a 2.7-
mm, 30° arthroscope (EZ-3, Smith & Nephew, Memphis, 
TN, USA). An anterolateral portal was then created at the 
lateral side of the peroneus tertius tendon. At this point, 
the light of the arthroscope was used to examine the su-
perficial peroneal nerve’s location in the anteromedial por-
tal to prevent damage. For two cases where the posterior 
side of the ankle was difficult to examine via anteromedial 
or anterolateral portals, a posterolateral portal was used. 
During the procedure, the joint space was outstretched to 
ease the procedure through manual traction. With respect 
to the treatment of lesions observed during exploratory 

Table 1. The Results of Arthroscopic Assessment of Intra-Articular 
Pathologies in Entire Patients

Arthroscopic finding No. of patients

Syndesmosis injury 33

Focal fibrosis 26

Diffuse fibrosis 25

Meniscus-like fibrosis 21

Osteochondral lesion 33

Loose body  6

Synovitis 13

Anterior impingement syndrome  3
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arthroscopy, articular debridement was performed for 
intra-articular fibrosis and synovitis while transmalleolar 
multiple drilling or microfracture was performed for os-
teochondral lesions. Arthroscopic removal was performed 
for intra-articular loose bodies. 

Findings related to distal tibio-fibular syndesmotic 
abnormality were defined as fibrous scarring, hyperplasia, 
or ligament laxity by examining anterior and posterior 
tibiofibular ligament. For statistical analysis, results were 
verified using chi-square test. SPSS ver. 12.0 (SPSS Inc., 
Chicago, IL, USA) was used for analysis. Statistical signifi-
cance was considered when p-value was less than 0.05.

RESULTS

According to the Lauge-Hansen classification system for 
the fractures, there were 35 cases of supination-external 
rotation type, nine cases of pronation-external rotation 
type, and nine cases of pronation-abduction type. There 
was no case of supination-adduction or pronation-dorsi-
flexion. During the final evaluation prior to the removal of 
internal fixation devices, 33 patients reported symptoms 
of pain or discomfort while performing physical activities 
while 20 patients reported no symptoms. 

Arthroscopic findings revealed 33 cases of distal tib-
iofibular syndesmotic abnormalities, 51 cases of intra-ar-
ticular fibrosis (26 cases of local fibrosis, 25 cases of diffuse 
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Fig. 1. Results of arthroscopic assessment of symptomatic and asympto
matic patients.

A B

Fig. 2. (A) A meniscus-like fibrotic scar 
tissue is seen in the anterolateral area of 
the tibiotalar joint. (B) A cord-like fibrotic 
scar tissue is seen in the anterolateral 
area of the tibiotalar joint. It can cause 
some impingement symptoms such as 
pain or discomfort with activities.
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fibrosis, and 21 cases of meniscus-like fibrosis, regardless 
of extensiveness), 33 cases of osteochondral lesions, 6 cases 
of intra-articular loose bodies, 13 cases of systemic syno-
vitis, and 3 cases of anterior bony impingement syndrome 
(Table 1).

Of the 33 symptomatic patients, 21 had distal tibio-
fibular syndesmotic abnormalities, 31 had fibrosis (16 cas-
es of local fibrosis, 15 cases of diffuse fibrosis, and 19 cases 
of meniscus-like fibrosis, regardless of extensiveness), 22 
had osteochondral lesions, five had intra-articular loose 
bodies, 8 had synovitis, and 3 had anterior bony impinge-
ment syndrome. Of the 20 asymptomatic patients, 12 had 
distal tibiofibular syndesmotic abnormalities, 20 had fi-

brosis (10 cases of local fibrosis, 10 cases of diffuse fibrosis, 
and two cases of meniscus-like fibrosis, regardless of ex-
tensiveness), 11 had osteochondral lesions, one had intra-
articular loose bodies, and five had synovitis (Fig. 1). No 
case showed anterior bony impingement syndrome. There 
was no statistical significance between symptoms and 
osteochondral lesions, synovitis, loose bodies, or Utsugi 
et al.3)’s B1, B2 stage fibrosis. There was only statistical sig-
nificance (p = 0.02) between symptoms and the findings of 
meniscus-like fibrosis (Fig. 2). Among the 21 patients with 
meniscus-like fibrosis, 16 showed fibrosis in the anterolat-
eral side of the tibiotalar joint.

When the fracture classification system and intra-
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articular lesions were compared and analyzed, a high 
incidence of intra-articular lesions was observed in supi-
nation-external rotation fracture and pronation-external 
rotation fracture. However, the results were not statistically 
significant (Fig. 3). According to the arthroscopic findings, 
the presence of external rotation fracture was related to in-
creased frequency of intra-articular lesions and poor prog-
nosis. However, the aforementioned observation failed to 
show statistical significance (Fig. 4).

DISCUSSION

Improvement in clinical outcomes cannot always be ex-
pected after surgical treatment of ankle fractures.4,5) Post-
operative pain and discomfort caused by intra-articular 
lesions might be usually overlooked during the initial 
surgery. Osteochondral lesions of the talus are commonly 
observed in rotational ankle fractures. These lesions can 
lead to undesirable clinical results even after treatment for 
the fracture.3,7,8)

Takao et al.9) have reported that 73.2% of patients 
who underwent simultaneous open reduction internal 
fixation and exploratory arthroscopic surgery had chon-
dral lesions. Utsugi et al.3) have found chondral lesions 
in 33% of patients who have undergone exploratory ar-
throscopic surgery at an average of 12.4 months after the 
initial fracture. The low incidence of chondral lesions 
suggests that chondral lesions might have been recovered 
during the evaluation period. However, Thomas et al.2) 
have found osteochondral lesions in 90% of patients who 

had chronic ankle pain with ankle fractures via arthros-
copy. In our study, osteochondral lesions were observed in 
60.3% of patients. Considering that the evaluation period 
up to arthroscopy was long, more chondral lesions exist-
ing in the initial fracture period might have healed after 
surgery. Utsugi et al.3) have pointed out that the incidence 
of chondral lesions at the time of initial surgery cannot be 
verified as a limitation of their study. Therefore, we cannot 
conclude that there is a definitive decrease in the number 
of lesions during the healing period of ankle fracture after 
surgery. Instead, a comparative study needs to be conduct-
ed to address this issue. In this study, we observed natural 
healing of detached osteochondral fragment of the talus 
(Fig. 5). When conducting a precise comparative study in 
the future, the presence of chondral lesions should be veri-
fied via arthroscopy at the time of the initial ankle fracture 
surgery. 

In our study, a high incidence of osteochondral le-
sions was found, although there was no statistical signifi-
cance. Most ankle injuries were accompanied by adduc-
tion, abduction, and rotation of talus with weight-bearing. 
It has been reported that impingement of talus on adjacent 
structures can easily cause chondral lesions and even lead 
to degenerative arthritic disorder.10,11)

Intra-articular fibrosis is caused by trauma or heal-
ing process after ankle fracture surgery. It is one of the 
major causes of ankle joint dysfunction.2) Utsugi et al.3) 
have classified fibrosis into B0 stage (no fibrosis), B1 stage 
(mild fibrosis without evidence of impingement), and B2 
stage (diffuse fibrosis with impingement). In fact, articular 
impingement caused by extensive fibrosis of ankle joint 
can lead to continuous pain after initial ankle fracture.12-14) 
Therefore, extensive fibrosis might have caused intra-
articular impingement that caused pain and limitation to 
the range of motion, rather than stage B1 or B2 of intra-
articular fibrosis presented by Utsugi et al.3) There was 
significant (p = 0.02) difference between symptoms while 
walking and meniscus-line or cord-like fibrosis in our 
study patients. Therefore, it seems necessary to have an 
additional classification of intra-articular fibrosis accord-
ing the shape of fibrosis formation. In addition, of the 21 
patients with meniscus-like or cord-like fibrosis, 16 were 
found to have fibrosis in the anterolateral aspect of the tib-
iotalar joint. Therefore, this area was carefully examined 
when performing the exploratory arthroscopic surgery.

Ankle impingement is defined as entrapment of an 
anatomic structure that leads to pain and decreased range 
of motion of the ankle. It can be classified as soft tissue 
impingement or bony impingement. Soft tissue impinge-
ment usually results from scarring and fibrosis associated 

Fig. 5. Healed osteochondral lesion in the mid-lateral area of the talar 
dome.



495

Cha et al. Arthroscopic Assessment of Intra-Articular Lesion for Rotational Ankle Fracture
Clinics in Orthopedic Surgery • Vol. 7, No. 4, 2015 • www.ecios.org

with synovial, capsular, or ligamentous injury. Soft tissue 
impingement most often occurs in the anterolateral gut-
ter, the medial ankle, or the region of syndesmosis. Bony 
impingement can result from spur formation along the an-
terior margin of the distal tibia and talus or as a result of a 
prominent posterolateral talar process (the os trigonum).15)

In intra-articular fibrosis, most cases of fibrosis are 
found to be located on the anterior aspect of the ankle 
joint. An almost negligible incidence of fibrosis has been 
reported on the posterior side. In our study, no articular 
fibrosis was observed on the posterior aspect of the ankle. 
There are several reasons to explain why intra-articular 
fibrosis progresses more easily on the anterior side than on 
the posterior side. First, the anterior side is narrower than 
the posterior side in the ankle joint. Second, pressure is 
concentrated more on the anterior side than on the poste-
rior side during weight-bearing, leading to increased stress 
and damage to the anterior side. Third, the plantar flexion 
of the ankle has generally greater range of motion than the 
dorsiflexion of the ankle.

The arthroscopic findings regarding the ankle 
fractures lead to the conclusion that ankle fractures are 
predominantly supination-external rotation type and 
pronation-external rotation type. There was no significant 
difference between the two types.

Synovitis and anterior bony impingement syndrome 
was not significantly associated with patient-reported 
symptoms. The incidence of such lesions was considered 
as a result of influence of various factors over a long period 
of time during the healing process. 

In general, magnetic resonance imaging (MRI) is 
preferred over CT for the assessment of intra-articular 
lesion including talar dome chondral and osteochondral 
lesions. However, CT and bone scan may be also helpful 
in the detection and characterization of intra-articular le-
sions in the ankle to demonstrate their position and extent, 
including the status of the chondral surface, demonstrat-
ing any associated chondral delamination, assessing the 
integrity of the subchondral plate, and assessing cancellous 
subchondral bone for bone marrow edema like signal, 
sclerosis, cystic change, or the presence of an unstable 
osteochondral fragment.16) Taking cost and effectiveness 

into consideration, we could not use bone scan and MRI 
routinely in all ankle fracture patients. This is one of the 
critical limitation of our study. To identify preoperative 
articular lesion, we need to use intraoperative arthroscopic 
exam at time of ankle fracture surgery in the future.

Ambiguous symptoms observed in the ankle are 
primarily caused by soft-tissue damage. It is difficult to 
identify such damage via simple radiography.17) MRI is 
typically performed. However, limitations still exist, such 
as the interference of internal fixation devices and cost-
effectiveness perspective.2) Therefore, arthroscopy has 
been increasingly used recently. Arthroscopy can be per-
formed to diagnose and treat continuous pain resulting 
from ankle injuries. Many studies have reported that it 
can identify more lesions than radiological evaluations in 
ankle joint.2,18,19)

In order to improve the postoperative outcomes of 
ankle fracture patients, exploratory arthroscopic surgery 
should be used in conjunction with initial ankle fracture 
surgery by removing hemorrhage and injured tissues 
in the intra-articular region in addition to radiological 
evaluation. It will also facilitate the identification of intra-
articular lesions and decrease articular fibrosis. In addi-
tion, arthroscopy will be very useful for the evaluation 
and treatment of symptoms even after a long postopera-
tive evaluation period in ankle fracture surgery. However, 
severe edema, capsular rupture, and open fracture due to 
extensive damage will require caution when performing 
the exploratory arthroscopic surgery. 

In conclusion, overlooked intra-articular lesion after 
ankle fracture surgery is one of the main factors that im-
pede favorable surgical outcome. Arthroscopic surgery is a 
useful method that can be used to simultaneously evaluate 
and treat ankle symptoms. Intraoperative arthroscopic ex-
amination and treatment for identified intra-articular le-
sions should be undertaken simultaneously to improve the 
outcome for symptomatic patients who have undergone 
surgery for ankle fracture.
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