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Abstract: A high frequency of associated injuries is seen in patients with chronic lateral ankle
instability. Comorbidities include intraarticular pathologies (osteochondral lesion, soft tissue or
bony impingement syndrome, loose body, synovitis, etc.), peroneal tendon pathologies, neural
injuries, and other extraarticular pathologies. Surgeons should have a high index of suspicion for
these associated pathologies before operative intervention, correlate with clinical findings, and
plan the treatment. Despite the restoration of ankle stability following ligament repair or
reconstruction surgery, postoperative residual pain, which can negatively affect clinical out-
comes and patient satisfaction, is highly prevalent (13-35%). The aim of this review was to
discuss the causes of persistent pain after operative treatment for chronic lateral ankle instability.
Keywords: ankle, chronic lateral instability, operative treatment, persistent pain

Introduction

Lateral ankle sprain is the most common musculoskeletal injury in athletic populations,
accounting for up to 30% of sports injuries.' Appropriate initial treatment and educa-
tion are important to prevent recurrent episodes of acute ankle sprain, but a significant
proportion of patients develop re-injury, progressing to chronic ankle instability.” > The
most common symptoms of patients with chronic ankle instability are usually repetitive
episodes of “giving way” or functional instability, which is expressed as a feeling of
disability or anxiety in the ankle joint.® They commonly complain of difficulties with
walking on uneven ground and athletic activities. There is a spectrum of symptoms in
chronic ankle instability, of which pain is not a predominant symptom but can be an
underrated symptom. Although injuries to intraarticular or surrounding structures often
accompany ankle sprain and can cause chronic pain or dysfunction, a careful approach
in the initial stage is lacking in actual clinical practice. In a recent systematic review,
most studies reported that ankle pain was present in 50% to 79% of participants with
chronic ankle instability.” Those pain was usually mild and intermittent and related to
strenuous physical activity.” Surgical treatment is applied after comprehensive con-
sideration of the degree of mechanical instability of the ankle joint evaluated by
a surgeon and results of rehabilitation. Patients with ankle instability and chronic
pain during walking or activity must be carefully screened for peroneal tendon injury,
deltoid ligament or distal tibiofibular syndesmosis injury, osteochondral lesions, and
traction injury of the nerves around the ankle joint, which are often accompanied by
repetitive lateral ankle sprain (Figure 1).°'% Careful history-taking and physical
examination are the most important diagnostic methods not to miss accompanying
pathologies. Various pathologies should be considered as causes of chronic ankle pain.
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Figure | (A and B) Accompanying pathologies secondary to repetitive lateral ankle sprain.

The most representative surgical method to date for
chronic ankle instability has been the modified Brostrom
procedure, which restores mechanical stability through ana-
tomical repair of the lateral ligaments of the ankle joint. The
modified Brostrom procedure has relatively fewer complica-
tions and several advantages, with satisfactory clinical out-
comes of approximately 90-95%.>'* However, many
patients (13-35%) complain of persistent pain despite good
recovery of joint stability with operative treatment for chronic
ankle instability.'>'*"'” In addition to restoring ankle joint
stability, pain relief in daily living and sports activities are
major factors enabling a successful surgical treatment, and
proper additional procedures are often required with ligament
surgery. In this article, we describe the causes of residual pain
after operative treatment for chronic lateral ankle instability
in three major categories: insufficient diagnosis, ineffective
procedure, and iatrogenic complications.

Unrecognized Pathologies at the

Time of Surgery

Before surgical treatment for chronic ankle instability,
the accurate diagnosis should be made based on the
presence of intraarticular pathologies, such as cartilage
or osteochondral lesions (Figure 2), synovitis, and
loose bodies. It is also necessary to determine whether
or not the patient’s symptom is associated with these
lesions. Furthermore, detailed examination and diagno-
sis of instability caused by deltoid ligament or syndes-
mosis injury and symptoms associated with nerve or
tendon injury around the ankle joint are required. It is

usually necessary to check the degree of rupture of the
lateral ligaments and condition of the remnant ligamen-
tous tissue, cartilage, and surrounding soft tissue on
magnetic resonance imaging (MRI) preoperatively.

Intraarticular Pathologies
Intraarticular pathologies (Box 1) accompanied by chronic
ankle instability occur at a high frequency of approximately

9,11,12,15,18-20

63-95% in arthroscopic examinations, and failure

to make an accurate diagnosis can lead to chronic discomfort
and degenerative changes in the ankle joint.'''>!721"2
Therefore, careful preoperative examination of intraarticular
lesions and appropriate treatment are critical to obtain satisfac-
tory clinical results after surgery for ankle instability.
According to a study by Ferkel et al, only 20% of intraarticular
lesions are accessible through capsulotomy during the mod-
ified Brostrom operation.'” Hintermann et al reported that

more than 50% of patients with chronic ankle instability had

Box | Common Intra-Articular Lesions Associated with Chronic
Lateral Ankle Instability

Osteochondral lesions of the talus (OLT): cartilage fibrillation, cartilage
or osteochondral defect

Osteochondral lesions of the tibial plafond

Loose bodies

Anterolateral soft tissue impingement: hypertrophic synovial tissue
interposition

Anterior tibial plafond or talar osteophyte (anterior bony
impingement)

Chronic synovitis

Distal tibiofibular syndesmosis instability
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Figure 2 (A and B) Osteochondral lesion of the talar dome accompanied by chronic ankle instability.

osteochondral lesions of the talus in arthroscopic examination,
but only 4% of the patients could be diagnosed based on
preoperative physical examination and radiographs.’ In addi-
tion, chondral lesions not found preoperatively were observed
at a considerable frequency in the tibial plafond (8%), medial
malleolus (11%), and lateral malleolus (2.5%). Considering the
high prevalence of intraarticular lesions accompanying chronic
ankle instability and the possibility of a preoperative missed
diagnosis, arthroscopic procedures during ligament repair or

reconstruction  surgery can be an  essential

complement, %1524
The frequency of osteochondral lesions accompa-
nied by chronic ankle instability is approximately

17-85%,°''7%> and they affect the medial joint

surface rather than the lateral aspect of the tibial pla-
fond or talus. In many cases, it may be hard to detect
them in simple radiographs (Figure 3). In particular,
osteochondral lesions in the tibial plafond are easily
overlooked.?® Okuda et al reported that the degree of
ankle instability, age, and sex were not related to the
presence of accompanying osteochondral lesions.'
Wang et al reported a higher risk of osteochondral
lesions or osteophyte formation in association with
older age, a post-injury period of more than 5 years,
and male sex.”” In patients with chronic ankle instabil-
ity, the frequency of synovitis with associated fibrous

32-100%  in
and usually occurs in the anterior

tissue s arthroscopic

8,14,18,27

scar
examination

Figure 3 (A and B) Osteochondral lesion difficult to be diagnosed in preoperative radiographic examination.
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and anterolateral aspects of the ankle joint (Figure 4).
Bony impingement syndrome caused by osteophyte
formation at the anterior tibial plafond and talar neck
occurs in approximately 11-19% of patients with
chronic ankle instability (Figures 5 and 6).':!>-18:23.25.27
This lesion is considered to be an adaptive response to
restore joint stability against increased anterior transla-
tion of the talus in chronic ankle instability. Moon et al
reported that osteophyte size was closely related to
osteochondral lesion severity and that approximately
81% of patients with osteophytes had an accompanying
osteochondral lesion.”® It is also relatively common to
overlook distal tibiofibular syndesmosis injury. Lateral
ankle sprain accompanies syndesmosis injury in
approximately 10% of patients and more frequently in
professional athletes.'* It is important to consider that

syndesmosis instability causes repetitive ankle sprains
and may result in chronic pain.?’

MRI is useful to accurately evaluate osteochondral
lesions among intraarticular pathologies accompanied by
chronic ankle instability. The diagnostic value of MRI for
soft tissue lesions, such as impingement syndrome and
synovitis, remains controversial>**! In a study comparing
preoperative MRI findings with surgical findings, Staats
et al reported that MRI showed overall low sensitivity and
high specificity in the diagnosis of accompanying lesions
other than osteochondral lesions; therefore, MRI alone
cannot replace arthroscopic examination.*” In a similarly
designed study by O’Neill et al, preoperative MRI inter-
preted by radiologists showed only 39% of chondral
lesions, 56% of peroneal tendon problems, and 57% of

intraarticular loose bodies.”* The overall sensitivity was

Figure 5 (A and B) Anterior bony impingement (spurs) accompanied by chronic ankle instability.
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Figure 6 (A and B) Osteophytes formation at the anterior tibial plafond and the talar neck.

approximately 45%. Orthopedic surgeons diagnosed 47%
of chondral lesions, 71% of peroneal tendon problems, and
89% of intraarticular loose bodies on preoperative MRI.
The overall sensitivity was approximately 63%, not show-
ing sufficient validity.

Peroneal Tendon Problems

Peroneal tendon problems concomitant with chronic ankle
instability include peroneal tenosynovitis, peroneal tendon
split tear, and attenuated peroneal retinaculum (Figure 7).
DiGiovanni et al reported that approximately 77% of
patients with chronic ankle instability had these peroneal
tendon pathologies.® Strauss et al reported that the most

common extraarticular lesion accompanied by chronic

ankle instability was the peroneal tendon problem (28%),
and untreated peroneal tendon lesions were the most com-
mon cause of postoperative residual pain.>* Based on this
high incidence, some authors have recommended visually
inspecting peroneal tendons in all patients during surgery
for chronic ankle instability. Odak et al reported that
approximately 5% of patients with chronic ankle instabil-
ity showed tibialis posterior tenosynovitis on preoperative
MRI, which should be considered when evaluating medial
ankle pain.'®

Neuropathy Around the Ankle Joint
In cases of ankle sprains, stretching injury of the super-

ficial peroneal nerve by excessive inversion and plantar

Figure 7 (A and B) Peroneal tendon subluxation and tenosynovitis in patients with chronic ankle instability.
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flexion of the ankle is relatively common.** According to
a study by Nitz et al, electromyography following acute
ankle sprain showed peroneal nerve injury in 86% of
patients with severe ankle sprain while tibial nerve injury
in 83%.%> If chronic symptoms persist because of nerve
injury caused by acute ankle sprain, diagnostic methods
include Tinel’s test, electromyography and nerve conduc-
tion velocity, and the nerve block test (lidocaine block
test). Careful history-taking and a high index of suspicion
for the possibility of nerve damage are important to avoid
a misdiagnosis.

Other Extraarticular Pathologies

It is important to keep in mind whether or not a patient has
extraarticular pathologies, such as cavovarus deformity of
the hindfoot (Figure 8), generalized ligamentous laxity,
joint hypermobility, weakness in the ankle dorsiflexor or
evertor, Achilles tendon tightness, and tarsal coalition. If
these extraarticular lesions are not recognized, possibili-
ties of recurrence of instability and residual pain post-
operatively may be high.®?® Strauss et al reported that
the most commonly associated condition among extraarti-
cular lesions contributing either to continued pain or
hindfoot
abnormalities followed by peroneal injuries.>* In addition,

recurrent instability was varus alignment

Figure 8 Varus malalignment of the hindfoot accompanied by chronic ankle
instability.

they identified other extraarticular conditions contributing
to pain associated with lateral ankle instability: os trigo-
num and anterior tibial spurs. Patients with tarsal coalition
often complain of recurrent ankle sprain with flatfoot
deformity and midfoot pain (Figure 9).>® Subtalar and
lateral ankle instabilities manifest similar symptoms, and
pain in the sinus tarsi area can occur after repeated ankle
sprains.®’

Unresolved Pathologies with

Surgical Treatments
Clinical outcomes evaluation after the surgical treatment
for chronic ankle instability usually includes restoration of
joint stability, improvement of pain, better functional abil-
ity in daily and sport activities. Because there is few
research specifically addressing pain among the clinical
outcomes after the surgical treatment for chronic ankle
instability, the interpretation of postoperative clinical out-
comes in previous literatures may be restrictive to com-
prehend the changes of pain. Clinical results after the
surgical treatment for chronic ankle instability and arthro-
scopic procedure for intra-articular lesions are relatively
satisfactory.'''*12-2023:33 'However, recurrence of the
instability occurs at a frequency of approximately 5—10%
after lateral ankle ligament repair or reconstruction.'* In
addition, clinical results of arthroscopic procedures (syno-
vectomy, chondroplasty, microfracture, multiple drilling,
spur excision, and loose body removal) may vary depend-
ing on the operator’s expertise and severity of lesions.
According to a study by Choi et al, syndesmosis instabil-
ity, osteochondral lesions of the talus, and subfibular ossi-
cles were prognostic factors negatively affecting
postoperative clinical outcomes.'* In contrast, the presence
of soft tissue impingement or osteophytes which showed
the highest incidence (81.5%) among accompanying
lesions, had little effect on clinical outcomes.'* Komenda
and Ferkel reported that increasing the number of accom-
panying intraarticular lesions negatively affected the post-
that

osteochondral lesion of the talus was the most important

operative prognosis and treatment for an
factor for postoperative clinical outcomes.'® Hua et al
reported significantly lower clinical evaluation scores
(American Orthopaedic Foot and Ankle Society score) in
patients with osteochondral lesions along with chronic
ankle instability and concluded that the presence of an
osteochondral lesion was the most important prognostic

factor.?® In contrast, Okuda et al reported that the presence
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Figure 9 (A and B) Talocalcaneal coalition in a patient with chronic ankle instability.

of a focal osteochondral lesion had little effect on mid-
term clinical and radiologic outcomes after ligament
reconstruction for chronic ankle instability."' Although
the duration of ankle instability and the severity of intraar-
ticular lesions (particularly, osteochondral lesion of the
talus) are not clearly correlated, most authors agree that
prolonged ankle instability can increase the risk of
repeated sprain injuries and number of intraarticular
lesions.”> Lee et al reported that male patients, patients
with body mass index (BMI) greater than 30 kg/m® and
older patients have a high probability of having two or
more accompanying intraarticular lesions.?” Scranton et al
reported that removal of osteophytes (anterior body impin-
gement) in the anterior tibial plafond or talar neck had
little effect on clinical outcomes,>® while Cannon et al
reported better clinical results after removal of
osteophytes.*’

If surgical treatment is performed in middle-aged
patients with long-standing lateral ankle instability, ankle
pain during walking and exercise may persist because of
degenerative changes already in progress, even if joint
stability is well restored postoperatively.>****! Takao et al
conducted anatomical ligament reconstruction with an auto-
logous gracilis tendon graft and arthroscopic multiple dril-
ling in patients with degenerative arthritis accompanied by
chronic ankle instability and found excellent clinical results
(87.4 points on the AOFAS scale) in stage 2 of the classi-
fication by Takakura. However, they concluded that these
combined procedures could not be recommended for
patients with moderate and severe degenerative arthritis,

based on unsatisfactory clinical results (61.2 points on the

AOFAS scale) in stage 3.* Cho et al performed the mod-
ified Brostrom procedure and arthroscopic debridement in
middle-aged patients with Takakura stage 2, showing sig-
Nevertheless,
osteoarthritis progressed in approximately 27.3% of patients

nificantly improved clinical outcomes.
during the mid-term follow-up of average 56.2 months, and
residual pain at walking persisted in 36.4% of patients.*’ In
the aforementioned study by Cho et al, the recurrence rate
of postoperative ankle instability was as relatively low as
4.5%. Therefore, aggravation of the arthritis grade was
analyzed to mainly result from degenerative changes in
progress rather than recurrence of ankle instability. It is
necessary to clearly distinguish degenerative changes from
osteochondral lesion accompanying chronic ankle instabil-
ity to select the appropriate surgical treatment, and a more
realistic approach is required for patients with degenerative
arthritis above the moderate degree.*' In addition, if only
simple abrasion chondroplasty or microfracture is per-
formed in osteochondral lesions with a full-thickness chon-
dral defect or subchondral cyst, and large osteochondral
lesions, this may be inadequate to successfully regenerate
cartilage and lead to degenerative arthritis (Figure 10).
Progression to degenerative arthritis is found in approxi-
mately 33% of patients at the long-term follow-up after
arthroscopic bone marrow stimulation for osteochondral
lesions of the talus.**** Considering the characteristics
(size, depth, location, subchondral cyst, etc.) of osteochon-
dral lesions and patient age, it is important to apply appro-
priate surgical treatments, such as osteochondral autologous
transplantation, autologous chondrocyte implantation and
chondrogenesis, to reduce residual pain postoperatively.
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Figure 10 (A and B) Large-sized osteochondral lesion and subchondral cyst difficult to obtain successful regeneration of cartilage with only bone-marrow stimulation

techniques.

latrogenic Pathologies by Surgical

Procedures

Ligament surgery or arthroscopic treatment for chronic
ankle instability can result in a new kind of pain that the
patient did not experience preoperatively, and this can
become a troublesome factor affecting the clinical result
and patient satisfaction. Vega et al reported the intraopera-
tive iatrogenic cartilage damage rate to be 31% of their
cases, and 6.7% of them invaded more than 50% of carti-
lage depth.** In the aforementioned study, the most fre-
quently damaged areas were central and anterolateral
aspects of the talar dome, and 65% of the total injuries
occurred during intraarticular procedures and other 35%
occurred during portal creation for arthroscope insertion.
Intraoperative peripheral nerve damage around the ankle
joint has been commonly reported with an occurrence rate
of 7-19% and is caused by skin incision and soft tissue
dissection during ligament repair or reconstruction sur-
geries, damage adjacent to the arthroscope insertion portal,
and excessive traction applied during operation.*® The
most commonly injured nerve is the lateral branch of the
superficial peroneal nerve. Sural and saphenous nerve
damages have also been reported.* Although uncom-
monly reported, atypical neurologic symptoms or severe
pain out of proportion to the patient’s condition should
raise suspicion for diagnosis of complex regional pain
syndrome (CRPS). A recent systematic review by Guelfi
et al showed that the complication rate following the

modified Brostrdom operation was 7.9%, which mainly
comprised local wound problems, sensory nerve dysfunc-
tion, and prolonged pain.'* The complication rate related
to the arthroscopic Brostrdom operation was 15.3%, which
mainly comprised superficial peroneal nerve damage,
delayed wound healing, residual instability, and skin irrita-
tion by non-absorbable suture materials.'

Conclusion

The restoration of joint stability and pain relief in daily and
sport activities are the main factors influencing the clinical
outcomes and patient satisfaction after the surgical treatment
for chronic lateral ankle instability, which is the reason why
concomitant treatments, such as arthroscopic procedures
along with ligament surgery, are required. Various intraarti-
cular lesions and adjacent tendon and nerve injuries, which
commonly accompany chronic lateral ankle instability,
should be evaluated with careful history-taking, physical
examination, radiographs, and MRI. Persistent pain post-
operatively should raise suspicion for various pathologies
that require differential diagnosis, and a clear decision on
correlation with patient’s symptoms is warranted.
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