
(FADI) score, the VAS scale and patients satisfaction.
RESULTS: The AOFAS mean score was 96,09, the average FADI 
score was 131,48, the average VAS score was 0,76. Forty (95%) 
patients reported their outcome as excellent or very good.
CONCLUSION: The results of the study show that ankle 
arthroscopy with resection of hypertrophic synovium and fibrous 
bands after an ankle sprain haven proven to be a reliable therapy 
for a posttraumatic impingement syndrome of the ankle that does 
not respond to conservative treatment. Ankle arthroscopy is an 
excellent diagnostic tool in order to find specific lesions which have 
been undetected in previous instrumental investigations; at the same 
time it enables to perform surgery bringing the benefits of minimal 
invasiveness, low post-surgical rate complications and early recovery 
to rehabilitation treatment.

Key words: Ankle sprain; Ankle arthroscopy; Ankle impingement; 
Impingement syndrome; Arthroscopic synovectomy
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INTRODUCTION
Ankle sprains are the most common type of ankle injury[1].
    Ankle pain by foot dorsal flexion movements is the typical anterior 
ankle impingement symptom. Often it appears with analgesic and/or 
functional range of motion limitation.
    Sometimes an ankle sprain may lead to long lasting pain 
compromising the athlete’s performance. This is mostly due to a 
post-traumatic impingement syndrome and the development of 
intraarticular fibrous scars inhibiting the joint movement. These scars 
can result from chronic hypertrophic synovitis or the dislocation of 
the anterior part of the tibiofibular ligament. In severe cases or due 
to repetitive trauma, this may result in the development of tibiotalar 
spurs.
    Many athletes especially football, basket and soccer players suffer 
from ankle sprains. In most cases, the athlete’s reconvalescence can 
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ABSTRACT
INTRODUCTION: Anterior ankle impingement is a syndrome 
characterized by pain during movement, mainly dorsiflexion, and 
sometimes by functional restriction. This syndrome predominantly 
affects athletes, but could be found also in people with lower 
functional demands with an history of previous untreated or poorly 
treated ankle sprain. The study aim is to evaluate the results of 
arthroscopic therapy of the ankle impingement syndrome for grades 
I-III lesions in Scranton’s score.
MATERIAL AND METHODS: 42 patients (24 men and 18 
women) have undergone ankle arthroscopy for chronic ankle pain 
impingement. The mean age was 34.62 years. The average follow-
up (FU) was 24.93 months. Clinical outcomes were assessed at the 
time of FU using the American Orthopaedic Foot and Ankle Society 
(AOFAS) score, a self-administered Foot and Ankle Disability Index 
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be achieved with standard conservative therapy. Within 3 years of 
their first ankle-sprain incident, 34% of those injured incur a residual 
problem[2]. 
    Anterolaterally localized hypertrophic synovitis was demonstrated 
arthroscopically in patients suffering from repetitive ankle sprains[3-6]. 
In 1950, Wolin first described what he called a lateral meniscoid 
(Figure 1). The finding of these intraarticular fibrous cords was 
correlated to an injury of the talofibular ligaments[7]. The anterolateral 
ankle impingement was due to this lateral meniscoid.
    A chronic synovitis may be found as well[8] and the anterior part 
of the tibiofibular syndesmosis can cause an ankle impingement[9]. 
An ankle impingement syndrome can also be combined with a lesion 
of the medial and lateral malleolus or the posterior part of the tibial 
inferior epiphysis[10].
    Good-to-excellent results following arthroscopic synovectomy 
have been demonstrated for the treatment of ankle instability and 
related impingement syndromes[3,4,6,11]. Different studies showed the 
clinical effectiveness of arthroscopic synovectomy in decreasing the 
number and severity of recurrent hemarthroses[12-14].
    In 1992, Scranton and Mc Dermott presented a grading system of 
the impingement syndrome according to X-ray image findings[15]. 
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Figure 1 Hypertrophic scar tissue with a fibrous band appearance called 
lateral meniscoid.

Figure 2 Anterior impingement removal with motorized oscillating shaver.

Figure 3 The neutral position in mild dorsiflexion increases the capsular 
distension facilitating the  anterior pathologies treatment.

It ranks from grades I to IV. If there are only soft-tissue lesions the 
morphologic alternations are subject to MRI or surgical intervention.
Synovectomy of joints in patients with rheumatoid arthritis 
(RA), helps reduce pain and prevent or delay articular cartilage 
destruction[16-18]. Arthroscopic synovectomy is associated with a low 
rate of complications and is often successfully performed in the knee 
and other joints[16-18]. Currently, few published data exist concerning 
arthroscopic synovectomy of the ankle joint in patients with RA[19].
    This kind of surgery is usefull with synovial chondromatosis too, 
that can be a chronic and debilitating disease if left untreated. Joint 
damage results from progressive degeneration of articular structures 
secondary to loose, neoplastic cartilaginous nodules in the joint 
space[20]. The knee joint is the most commonly involved and presents 
in up to 60-70% of cases, followed by the hip, elbow, shoulder and 
sometimes ankle. The stages of synovial chondromatosis include 
the early stage without loose bodies, a transitional stage with 
intrasynovial nodules, and the late stage with multiple intra-articular 
loose bodies[21,22].
    Pigmented villonodular synovitis (PVNS) is a rare, locally 
aggressive benign proliferative pathology of synovial tissue. The 
World Health Organisation (WHO) has classified these lesions 
separately as PVNS and giant cell tumour of tendon sheath (GCTTS) 
and reported that the distinction is based on the behaviour of the 

Figure 4 Subjective satisfaction at the follow up time.
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tumour[23]. The definitive aetiology is unclear. Chronic inflammation, 
recurrent hemarthrosis following trauma, and abnormal lipid 
metabolism are the topics of debate[24].
    The magnetic resonance imaging (MRI) is usually sufficient 
for diagnosis and shows intra-articular masses with low signal 
intensity[25], and also in this case ankle arthroscopy is usefull for pain 
relief.
    The study aim is to evaluate the results of arthroscopic therapy 
of the ankle impingement syndrome for grades I-III lesions in 
Scranton’s score.

MATERIALS AND METHODS
From January 2015 to December 2018, 42 patients have undergone 
ankle arthroscopy for chronic ankle pain impingement of I - III grade 
according to Scranton’s score.
    The patients age ranged between 23 and 55 years (average age 
34.6) at the time of ankle arthroscopy (Table 1). 
Twenty four patients were male and eighteen patients were female. 
Twenty six of the ankles were the right and sixteen the left.
    The impingement syndrome was caused by a supination ankle 
trauma in 28 cases and by a pronation trauma in 14.
    Criterion for inclusion was an ankle impingement syndrome due 
to ankle sprain graded I-III, the presence of unilateral, ongoing pain 
when bearing weight, palpatoric pain of the anterior talocrural joint 
space and pain provoked by dorsiflexion of the ankle, recurrent 
swelling, a feeling of the ankle giving way, and weakness. Before 
surgery all patients were subject to conservative treatment with 
non-steroid drugs (only if VAS > 4), heel lifting and physiotherapy 
without success for at least 3 months[26].
    Patients with a manifest tibiotalar osteoarthritis (grade IV) 
or malalignment of the ankle in X-ray due to a fracture or with 
vestibular or neurological disorders leading to balance problems, 
were not included in the study.
    The program then provides for the recovery of the full range of 
motion and of the muscle proprioception. No additional physical 
therapy was required for patients.
    Clinical data were collected at the time of follow-up with the 
American Orthopaedic Foot and Ankle Society (AOFAS) scale, with 
the Foot and Ankle Disability Index (FADI) scale and VAS.
    Patients were asked to express their degree of satisfaction to the 
post-operative on a 5-point scale (0 = unsatisfied, 1 = barely satisfied, 
2 = satisfied, 3 = very satisfied, 4 = excellent).
    Preoperative data were then compared with those at follow-
up using a T-Student test. A value of p < 0.05 was considered as 
significant. Statistical analysis was performed using Microsoft Office 
Excel 2007. 

Surgical treatment
All patients were subject to arthroscopy. Operation was done with 
a 4 mm 30° lens system arthroscope using an anterolateral and 
anteromedial portal. Distraction of the joint was done by an assistant. 
Ankle arthroscopy was performed under regional or general 
anesthesia and with a tourniquet. After diagnostic arthroscopy, 
debridement of hypertrophic synovial tissue was conducted using an 
oscillating shaver and a cautery/ablation device (Figures 2 and 3).
    Rough articular cartilage was shaved, and loose debris was 
removed. Attempts were made to perform a complete synovectomy 
of all tissue that appeared pathologic, and hemostasis was achieved 
before completion of the surgery. After 7 days surgery, weight 
bearing, as tolerated, was permitted using crutches. ROM and 

Table 1 Patients data.

Data

Age (years) 34.62 ± 9.06

Weight (kg) 74.07 ± 9.41

Gender (M/F) 24/18

Side (R/L) 26/16

Traumatic event
28 supination

14pronation

Table 2 Results at follow up.

Data

Follow up 24.93 ± 13.88

AOFAS score 96.09 ± 2.39

FADI score 131.48 ± 1.85

VAS 0.76 ± 1.12

Fair results 2

muscle-strengthening exercise were initiated as soon as possible, and 
a supervised physical therapy program was prescribed in all cases.
    Other probable causes of chronic ankle pain, such as osteochondral 
lesions of the talus, peroneal tendon pathologies, arthritis, medial 
ligament injuries, and subtalar pathologies, were excluded through 
MRI verification.

RESULTS
The average follow-up for the 42 patients consisted in 24,93 months 
(ranged from 6 to 48) after arthroscopic surgery.
    The AOFAS mean score was 96,09 (ranged from 89 to 98), the 
mean value of the FADI score was 131,48 (ranged from 126 to 134) 
and the mean value of VAS score was 0,76 (ranged from 0 to 5) 
(Table 2). 
    Thirty five patients (83,3%) provided an excellent or very good 
opinion on the success of the surgery, five patients (11,9%) expressed 
good satisfaction and only two patients (4,8%) reported an fair 
opinion (Figure 4).
    In the case of the unsatisfied patients we noticed no return to sport 
due to post-operative lack physiotherapy.
    No neurovascular disorder have occurred. 

DISCUSSION
In most cases, the typical ankle sprain leading to an impingement 
syndrome is a supination-inversion trauma, whereas in some cases a 
pronation injury can be found as well[27,28].
    According to McMurray, the typical tibiotalar anterior spurs to be 
seen in X-ray are due to repetitive micro-trauma of the ankle leading 
to traction spurs[29]. Tol et al, however, in a cadaver study, found 
that these spurs were situated distal to the tibial insertion of the joint 
capsule. Contrasting to McMurray’s opinion, they find these spurs 
to be the result of a metaplastic change of preexistent connective 
tissue[30].
    Pain typically is provoked by the dorsiflexion of the foot and 
palpation of the anterolateral or anteromedial ankle joint space.
    Kynsburg and van Dijk developed a standard protocol of clinical 
examination leading to the diagnosis of an ankle impingement[27]. In 
the case of soft-tissue lesions the morphologic findings however are 
often subject to surgical intervention.
    The therapy of an ankle impingement syndrome can start with 
conservative treatment such as the application of non-steroid drugs, 
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some local corticoid injections, heel lifting and physiotherapy[26]. 
If there are persisting ankle troubles however surgery should be 
discussed.
    Arthroscopy is less invasive and the rehabilitation period is shorter 
compared to open arthrotomy.
    In literature, authors report good results after arthroscopic 
treatment of the ankle impingement as well. Kim found in his 
study the combination of chronic ligament instability with an 
ankle impingement syndrome. Nearly one half of the patients 
recruited for his study suffered from ankle instability with positive 
stress X-ray results[31]. As Cannon sees it in this case always a 
ligament reconstruction is necessary to avoid bad results if only an 
arthroscopic debridement is performed[32,33].
    These findings and the consequences derived of them are 
confirmed by Scranton and Di Giovanni as well[34,35]. In this article 
we excluded patients with the combination of an ankle impingement 
and ankle instability. It has been described in another study[33].
    As to the complications the problems mostly are reported about 
neurovascular lesions[8,36]. Here the anteromedial and anterolateral 
portal is recommended presenting an access with low risks for the 
neurovascular bundle. This could be confirmed by the results of this 
study.
    Plica syndrome classically presents with either snapping, joint 
crepitus, joint effusion, or any combination of the 3[37]. It most 
commonly affects the knee joint, but has been reported in the elbow, 
hip, shoulder and ankle[8,38].
    The progression from normal synovial anatomy to pathological 
plica is poorly understood. There have been several suggestions 
postulated including hypertrophy secondary to trauma, idiopathic 
adhesions, and chronic impingement syndromes[39]. All appear to 
have a role, to varying degrees, in the progression to the clinical 
syndrome.
    In patients with persistent synovitis, arthroscopic synovectomy 
is indicated, but in patients with RA this method remains 
controversial[16-18]. 
    In most studies, a considerable improvement in pain, swelling, 
and function has been reported with the use of arthroscopic 
synovectomy[16,17]. Over a long-term period, however, the radiologic 
outcomes of joints gradually worsen[16,17,40,41].
    Several researchers have concluded that early synovectomy leads 
to better results compared with late synovectomy[42]. 
    In literature, this kind of surgery in indicated also for treating septic 
arthrosis includes the removal of all inflammatory cells, enzymes, 
debris, and foreign bodies, elimination of destructive pannus, and 
functional recovery.
    Surgical evacuation of an ankle joint with extensile incisions, 
continuous irrigation, and daily needle aspiration have been evaluated 
and discussed in many studies[43-46]. Arthroscopy will allow for a 
direct magnified view of the intra-articular anatomy, joint lavage, 
synovectomy of the septic pannus formation without the morbidity of 
extensile surgical incisions, quicker recovery, and a lower incidence 
of iatrogenic injury[47,48]. The most common organism found and 
reported in literature was methicillin-sensitive S. aureus[49-53].
    Freeman first described ‘‘functional instability’’ (FI) and 
introduced his articular deafferentation theory in which FI is 
attributable to proprioceptive deficits[54]. A more recent definition of 
FI is ‘‘the occurrence of recurrent ankle instability and the sensation 
of joint instability due to the contributions of proprioceptive and 
neuromuscular deficits’’[55]. However, mechanical instability (MI) can 
be defined with clinical findings such as pathological laxity and a 5° 
difference in the talar test[56]. 

    Impingement and ankle instability are associated pathologies, 
only 3% of all inversion injuries result in anterolateral soft 
tissue impingement[57]. Ferkel et al performed synovectomy 
and debridement of scar tissue for patients who experienced 
pain following inversion injury with negative stress radiographs 
suggesting the FI[3].
    While the deficits in ankle proprioception have been attributed 
to damage of the joint capsule, ligaments, and their associated 
mechanoreceptors; hypertrophic synovitis may alter the 
mechanoreceptors of the ankle joint, leading to an impaired ankle 
proprioception[54].
    Recurrent hemarthroses have a known deleterious effect on the 
synovium and the articular cartilage.
    Persistent bleeding causes synovial hypertrophy and areas 
of villous formation of the inflamed and friable synovium[58]. 
Fibrinolytic and other hydrolytic enzymes released from lysosomal 
stores degrade the organized clot and articular cartilage[59]. According 
to this fact we considered to do ambulatory ankle joint arthrocentesis, 
to contrasting hemarthroses and his organization in fibrous tissue and 
consequent painfull anterior impingement.
    Lastly the worth of MRI should be discussed. In all cases this 
showed no further information to the extent of the soft-tissue lesions 
in this study. In literature, this topic is controversial. Kynsburg and 
van Dijk point out that the MRI is not worth being performed in 
the diagnosis of an ankle impingement syndrome[27]. In contrast to 
this, both Schaffler and Lee agree on the importance of MRI[28,60]. To 
qualify this it has to be mentioned that they were using especially 
large-scale protocols and sequences.

CONCLUSIONS
Patient’s medical history and clinical examination are essential for 
a correct diagnosis. According to this we do not consider correct to 
use analgesic therapies during conservative treatment, because they 
could delay the surgical indication, causing more serious anatomical 
pathological conditions, such as osteochondral pathologies.
    Ankle arthroscopy is very useful in patients with chronic injuries, 
who have already performed conservative treatment without 
result[3,4,6]. It is essential for impingement removal to prevent the 
subsequent chondral lesions formation. In literature it has been shown 
that the removal of impingement in patients with chondral lesions, 
compared with others without chondral lesions, there is no difference 
in the ankle function at the follow up[61].
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