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Associated Injuries Found in Chronic Lateral Ankle Instability

Benedict F. DiGiovanni, MD., Carlos J. Fraga, MD., Bruce E. Cohen, MD., Michael J. Shereff, MD.
Rochester, NY; Isla Verde, PR; Tallahassee, FL; Charleston, SC

ABSTRACT
Sixty-one patients underwent a primary ankle lateral liga­
ment reconstruction for chronic instability between 1989
and 1996. In addition to the ligament reconstruction, all
patients had evaluation of the peroneal retinaculum, per­
oneal tendon inspection by routine opening of the tendon
sheath, and ankle joint inspection by arthrotomy. A ret­
rospective review of the clinical history, physical exam,
MRI examination, and intraoperative findings was con­
ducted on these 61 patients. The purpose was to deter­
mine the type and frequency of associated injuries found
at surgery and during the preoperative evaluation. At sur­
gery no patients were found to have isolated lateral liga­
ment injury. Fifteen different associated injuries were
noted. The injuries found most often by direct inspection
included: peroneal tenosynovitis, 47/61 patients (77%);
anterolateral impingement lesion, 41/61 (67%); attenuated
peroneal retinaculum, 33/61 (54%); and ankle synovitis,
30/61 (49%). Other less common but significant associ­
ated injuries included: intra-articular loose body, 16/61
(26%); peroneus brevis tear, 15/61 (25%); talus osteo­
chondral lesion, 14/61 (23%); medial ankle tendon
tenosynovitis, 3/61 (5%). The findings of this study indi­
cate there is a high frequency of associated injuries in
patients with chronic lateral ankle instability. Peroneal
tendon and retinacular pathology, as well as anterolateral
impingement lesions, occur most often. A high index of
suspicion for possible associated injuries may result in
more consistent outcomes with nonoperative and opera­
tive treatment of patients with chronic lateral ankle insta­
bility.

INTRODUCTION

Inversion stress to the foot and ankle is a common
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musculoskeletal injury. It is noted most often in athletes
participating at various competitive levels. The lateral
ankle ligaments are the structures most frequently dam­
aged, specifically the anterior talofibular ligament and
the calcaneofibular Iigament.5,6,8 ,9.21 However many
structures, both bone and soft tissue, have the potential
for injury during a foot and ankle inversion stress. The
at risk osseous structures include the talar dome, talar
lateral process, fifth metatarsal base, distal and proxi­
mal fibula, and the anterior process of the calcaneus. In
addition to the lateral ankle ligaments, the soft tissue
structures at risk include the distal tibia-fibula ligament,
posterior talofibular ligament, subtalar interosseous lig­
aments, peroneal tendons, peroneal retinaculum,
superficial peroneal nerve branches, and the medial
ankle structures.

Conservative management is usually successful in
achieving full restoration of function after a typical ankle
inversion injury. However, chronic pain and disability
does occur in a subset of patients. This pain is inter­
mittent and associated with specific inversion episodes
in patients with symptoms of lateral ankle instability
from incompetent lateral ligaments. Other patients will
complain of ankle pain and disability between these
instability episodes and these patients may have non­
ligamentous associated injuries. Recent reports have
noted it is not uncommon for these patients to have
additional injuries.2,12-15,23,25,29 In particular, peroneal reti­
nacular and tendon pathology has been increasingly
reported in patients with chronic lateral ankle instability.

Frey et a/.11 and Cardone et al.' reported on the role of
MRI in evaluation of acute and chronic lateral ankle
sprains. In addition to finding MRI very useful for analy­
sis of lateral ankle ligaments, they noted a large number
of associated injuries mostly to the other lateral soft tis­
sue structures, but also to the medial ankle structures.
To our knowledge there has not been a large series
investigating the various types of associated injuries
noted at the time of surgical reconstruction of the later­
al ligaments in patients with chronic lateral ankle insta­
bility. The existing studies report more on a specific
associated injury, mainly peroneal tendon tears with
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MATERIALS AND METHODS

Sixty-seven ankles in 67 patients underwent a lateral
ligament reconstruction for chronic instability between

Fig. 2. The peroneal tendons were evaluated for damage, and the
anterior ankle joint capsule incised longitudinally. The ankle joint
was explored for possible pathology including anterolateral impinge­
ment lesions, osteochondral lesions, and loose bodies.
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patients and in more recent cases a Brostrom-Gould in
45 patients. In addition to the ligament reconstruction,
the surgeon performed a systematic examination of
intraarticular and lateral soft tissue structures in all
patients to evaluate for possible associated pathology.
The competency of the superior peroneal retinaculum
was assessed by direct inspection and palpation along
the fibular groove while pulling distally and laterally on
the peroneal tendons, and during passive circumduc­
tion of the foot. The peroneal retinaculum was consid­
ered attenuated if a tendency for excessive peroneal
tendon motion with subluxation was found during these
manuevers. This was followed by routine opening of
the peroneal sheath to evaluate for tendon pathology
(Fig. 1). Peroneal tenosynovitis was diagnosed when
excessive, hypertrophic, inflamed tenosynovium was
identified. In addition the ankle joint capsule was
incised longitudinally and the ankle joint systematically

explored to identify any associated pathology such as
loose bodies, osteochondral lesions, or anterolateral
impingement lesions (Fig. 2). Proliferative, inflamed
synovium with fibrotic scar tissue localized to the
anterolateral ankle was diagnosed as anterolateral syn­
ovitis with impingement lesion. Diffuse, hypertrophic,
inflamed synovium in multiple areas of the joint was
considered "ankle synovitis". Finally, a Brostrom-Gould
lateral ankle reconstruction was performed in the major­
ity of cases. Additional pathology identified during pre­
operative evaluation and at surgery was addressed as
necessary.

In these 61 patients, a retrospective review of the clin­
ical history, physical exam, radiographs, MRI examina­
tion, and intraoperative findings was conducted. All
patients had evidence of chronic lateral ankle inability
by history and physical examination. MRI was used to
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1989 and 1996. Six revision procedures were eliminat­
ed. This resulted in a study population of 61 ankles in
61 patients in whom a primary ankle lateral ligament
reconstruction was performed. There were 32 males
and 29 females. Average age was 35 years, range 17­
59. Patients were seen at an average of 13 months
after the original injury. All failed conservative treatment
including activity modification, physical therapy, and
bracing. Time from original injury to the operative pro­
cedure averaged 18 months, range 7-72 months. All
surgeries were performed by the senior author, and the
type of reconstruction was a Chrisman-Snook in 16

Fig. 1. A posterolateral incision was made beginning 8 cm proximal
to the lateral malleolus and extending along the posterior margin of
the fibula. It was then extended distally and anteriorly along the
course of the peroneus brevis tendon and ends just proximal to the
base of the fifth metatarsal. The superior peroneal retinaculum was
inspected and then the peroneal tendon sheath incised.
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and without retinacular injury, rather than on the various
types of associated injuries. The purpose of this study
was to review the findings of a surgical approach specif­
ically designed to look for the various types of associated
lesions, and thus determine the type and frequency of
injuries associated with chronic lateral ankle instability.
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DISCUSSION

Isolated peroneal pathology has been reported in a
number of studies. The possible pathologic conditions
include synovitis of the tendon sheath,3,20,3o,31 longitudinal
tendon tears,2,13,18,19 and peroneal retinacular attenuation
with peroneal tendon subluxation or dislocation.v":"
Recently, Sobel et aI.24,26,28 studied peroneal tendon
pathology in detail. They performed cadaveric studies
and concluded peroneus brevis splits are more com­
mon than previously recognized with well defined splits
found in 11 % of ankles in one study" and 26% of ankles

ed diagnoses assigned to these patients with lateral
ankle instability were reviewed in order to determine the
correlation between preoperative diagnoses and intra­
operative findings. Physical examination was found to
be particularly accurate for identifying those patients
with peroneal tendon sheath and retinacular pathology.
Of the 50 patients thought to have peroneal tenosyn­
ovitis preoperatively, 47 of 50 (94%) had significant
tenosynovitis by direct inspection. In addition 37
patients were thought to have peroneal tendon sublux­
ation or dislocation preoperatively, and at surgery 33 of
37 (89%) had an attenuated or avulsed peroneal reti­
naculum with peroneal tendon instability. Physical
examination was less accurate for predicting the pres­
ence of an associated anterolateral impingement lesion
or ankle synovitis. Of the 41 patients with anterolateral
impingement lesions noted at surgery, only 28 of 41
(63%) were diagnosed preoperatively. In addition
despite a high frequency of ankle synovitis noted at
surgery, only 10 of 30 (33%) had an ankle effusion
noted at the time of physical examination.

The accuracy of the preoperative MRI examination
was also evaluated. Again ankle MRI examination was
performed on all patients, and the radiologist's interpre­
tation was reviewed. The MRI was performed at our
institution and evaluated by a musculoskeletal radiolo­
gist in 60% of cases, with the remaining being per­
formed and interpreted at the referring institutions.
Overall, MRI noted 11 of 14 (79%) talus osteochondral
lesions found at surgery. Twelve of these 14 lesions
were chondral flaps requiring debridement only, and
MRI noted 9 of the 12. The 2 lesions which were full
thickness and required debridement and drilling were
both noted on MRI. Furthermore, MRI examination was
accurate for detection of peroneal brevis tendon tears,
with 12 of 15 (80%) cases noted without any false pos­
itives. However despite two correctly diagnosed per­
oneal longus tears, there were 3 false positives read­
ings. MRI examination was less sensitive for detection
of anterolateral impingement lesions, 11 of 41 lesions
(27%), and peroneal tenosynovitis, 18 of 47 (38%).
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further assess the ligaments and to evaluate for non-lig­
amentous soft tissue and osseous injuries." Stress
radiographs were obtained if further information was
needed on the degree of mechanical instability. The
patients' records were analyzed for associated injuries
noted at surgery and during the preoperative evalua­
tion. These findings represented the data available to
determine the type and frequency of associated injuries
found in chronic lateral ankle instability.

During the course of treatment of these patients with
chronic lateral ankle instability, the senior author noted
a high frequency of peroneal tenosynovitis, ankle syn­
ovitis, and anterolateral impingement lesions during
direct inspection at the time of surgery. Therefore to fur­
ther define the pathology, cases performed in 1994­
1996 which had evidence of inflammation by direct
inspection were submitted for microscopic evaluation.

RESULTS

At the time of surgery, none of the patients in the
study group was found to have isolated lateral ligament
injury. Fifteen different associated injuries were noted.
The type of pathology and the frequency of its occur­
rence is noted in table 1. Peroneal tendon and retinae­
ular pathology were frequently noted, with peroneal
tenosynovitis noted in 77% of cases and peroneal reti­
nacular attenuation noted in 54% of cases.
Longitudinal peroneus brevis tendon tears were found
in 25% of cases, with all involving the peroneus brevis
tendon and two cases with tears also in the peroneus
longus tendon. Anterolateral impingement lesions"
(67%) as well as ankle synovitis (49%) were other asso­
ciated injuries commonly found. Other less common
but significant associated injuries included: intra-articu­
lar loose bodies (26%), talus osteochondral lesions
(23%), and tenosynovitis of a medial ankle tendon (5%).

In the subset of cases between 1994 and 1996 rou­
tinely sent for microscopic evaluation when inflammato­
ry changes were noted by direct inspection, chronic
inflammation was found in the majority of cases: 8/13
(62%) with peroneal tenosynovitis, 10/14 (71%) with
ankle synovitis, and 10/13 (77%) with anterolateral
impingement lesions. For evaluation of ankle synovitis,
the area of synovium inspected and chosen for biopsy
was away from the anterolateral gutter in order to dif­
ferentiate this from anterolateral impingement lesions.
Inflammation was defined as the presence of chronic
inflammatory cells with associated synovial membrane
edema and thickening based on independent interpre­
tation by pathologists. These findings indicate that in
the majority of cases direct inspection was accurate in
assessment for inflammatory changes.

The preoperative physical examination and associat-

CHRONIC LATERAL ANKLE INSTABILITY 811
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treated for chronic lateral ankle instability. The authors
concluded degenerative defects of the peroneus brevis
tendon in association with chronic ankle instability may
be more common than previously recognized, and per­
oneal pathology should be suspected when treating
ankle instability.

Sobel et al. in 199029 published a case report of later­
al ankle instability associated with dislocation of the
peroneal tendons. At surgery findings included: attenu­
ated anterior talofibular and calcaneofibular ligaments;
attenuated peroneal retinaculum with peroneal tendon
instability; and significant fraying of the anterior half of
the peroneus brevis tendon. Ankle stabilization was
performed by a modified Chrisman-Snook procedure,
which also reconstructed the superior peroneal retinac­
ulum. The authors stated they have also noted per­
oneal brevis longitudinal tears at the time of ankle
reconstruction for lateral instability. They also suggest
an increased suspicion for potential peroneal tendon
and retinacular pathology when treating patients with
chronic lateral ankle instability.

The current study provides additional evidence of per­
oneal tendon and retinacular pathology being common­
ly associated with chronic lateral ankle instability. In our
group of patients with chronic instability confirmed at
surgery, we noted a large percentage of patients who
had coexisting peroneal tendon and retinacular pathol­
ogy. Peroneal tenosynovitis and peroneal retinacular

FHL=flexor hallucis longus; FDL=flexor digitorum longus; PT=posterior tibialis

TABLE 1
Associatedlnjuriesl\loted At Surgery

Pathologic Structure
peroneal tenosynovitis
anterolateral impingement lesion
attenuated peroneal retinaculum

peroneal retinaculum avulsion
ankle synovitis
intra-articular loose body
peroneus brevis longitudinal tear

peroneus brevis + longus tear
talus osteochondral lesion

chondral flaps
full thickness defect

anterior talofibular ligament avulsion
accessory peroneus quatrus muscle":"
medial ankle tendon tenosynovitis

FHL tenosynovitis
FDL tenosynovitis
PT tenosynovitis

ankle capsular avulsion fracture 03%

11 %
08%
05 %

23%

49%
26%
25%

Percentage
77%
67%
54%

1
1
1

2

4

12
2

2/61

7/61
5/61
3/61

14/61

30/61
16/61
15/61

Number
47/61
41/61
33/61

in another."
The mechanism of per­

oneal tendon and retinacular
injury has been classically
described as a sudden con­
traction of the peroneals
combined with an abrupt
involuntary dorsiflexion stress
of the ankle, and noted most
often in downhill skiers.
However in 1993, Bassett
and Speer' reported on longi­
tudinal rupture of the per­
oneal tendons in eight young
athletes with a history of
ankle plantarflexion and
inversion injury. All of the
ankle sprains were stable
after a period of rehabilita­
tion, but the patients com­
plained of persistent lateral
ankle pain. At surgery, all
had longitudinal peroneal
tendon tears, with 3 in the
brevis and 5 in the longus,
and were treated with pri-
mary suture repair. In addition, recently Geppert et al."
performed an anatomic and biomechanical study to bet­
ter understand the mechanism of injury to the superior
peroneal retinaculum (SPR). They noted the calcaneal
band of the SPR is parallel to the calcaneofibular liga­
ment, and serial sectioning of the lateral collateral liga­
ments revealed increasing strain on the SPR with
increasing ankle instability. They concluded forces
resulting in chronic lateral ankle instability may also
injure the SPR, with the SPR serving as a secondary
restraint to ankle inversion stress. Thus the literature
indicates peroneal tendon and retinacular injury can
occur with the foot and ankle in a number of positions.

Despite these numerous reports on isolated peroneal
tendon and retinacular pathology, it was only recently
that studies have reported the combination of peroneal
pathology and chronic lateral ankle instability. In 1987,
Larsen" reported on two patients with symptoms of lat­
eral ankle instability and peroneal tendon pathology. At
surgery one patient had intact lateral ligaments but the
peroneal brevis tendon had a longitudinal tear and
marked tenosynovitis. However, the other patient had
an incompetent anterior talofibular ligament, which
required ligament reconstruction as well as a longitudi­
nal rupture of the peroneus brevis. In 1989, Sammarco
and Difiairnondo" reported on 11 cases of longitudinal
degenerative rents in the peroneus brevis tendon noted
at the time of ankle ligament reconstruction in 47 cases
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FHL=flexor haltucis longus; FDL=flexor digitorum longus; PT-posterlor tibialis
PB=peroneus brevis; PL=peroneus longus

attenuation were noted in over half of the cases, 77%
and 54% respectively, and peroneal brevis tears were
also found in 25% of cases. This data reflects the same
trend as the other recent reports citing an increased
recognition of coexisting lateral ankle instability and per­
oneal pathology. However, our numbers are even more
dramatic and probably is secondary to the modified sur­
gical approach which specifically evaluated for possible
peroneal pathology in each case.

To our knowledge the current study is the first to
review a large series of lateral ankle reconstruction
cases to investigate not only for coexisting peroneal
pathology, but also to determine the type and frequency
of other associated injuries. In addition to the peroneal
pathology we noted a large number of different associ­
ated injuries, fifteen in all (table 1). The more frequent
injuries included anterolateral impingement lesions
(67%) and ankle synovitis (49%). Other less common
but significant associated injuries were intra-articular
loose bodies (26%), talus osteochondral lesions (22%)
and tenosynovitis of a medial ankle tendon (5%).
Although a similar surgical review is not available for
comparison, there are two MRI studies which described
associated injuries in patients with acute" and chronic'
lateral ankle sprains. These associated injuries were
noted while investigating the effectiveness of MRI in
evaluating lateral ligament injury. The findings of these
two studies are compared to the current study in table
2. All 3 studies report a high percentage of peroneal
retinacular and tendon injury. Medial tendon and deltoid
ligament pathology were quite common after an acute
injury, and although the majority appear to resolve over
time it is not rare for them to persist in the chronic state.

Foot & Ankle InternationalNol. 21, No. to/October 2000

TABLE 2
Comparison of Associated Injuries

44% (PB+PL)
not available
23%
07%
12%
09%
o
o

Cardone et al.'
43
Chronic sprain
MRI

CHRONIC LATERAL ANKLE INSTABILITY 813

Osteochondral lesions were
not noted in the acute injury
cases but were noted fairly
often in the chronic cases,
and they appear to be more
the result of recurrent insta­
bility stress rather than the
acute episode.

Anterolateral impingement
lesions and ankle synovitis
were not described in these
two MRI studies, but the cur­
rent study noted large num­
bers of each. Ferkel et al.10

described the diagnosis and
arthroscopic treatment of
anterolateral impingement
lesion in 31 patients with per­
sistent lateral ankle pain after
an inversion injury. The term
anterolateral impingement

lesion refers to proliferative synovitis and fibrotic scar
tissue in the lateral gutter, often with associated chon­
dromalacia of the talus. Physical examination revealed
localized tenderness of the anterolateral gutter of the
ankle. Patients with evidence of lateral instability by
physical examination or stress radiography were
excluded from the study because they were not consid­
ered to have anterolateral impingement. Arthroscopic
treatment provided good or excellent results in 26
cases, and fair or poor in 5 cases (4 fair, 1 poor). In the
current study, this proliferative synovitis with fibrotic
scar tissue was noted at the time of ankle arthrotomy in
41/61 (67%) of cases. Physical examination noted ten­
derness at the anterolateral joint line in 28 of 41 or 68%
of surgically confirmed lesions. MRI examination was
not very accurate in detecting this lesion, 11 of 41 cases
(27%), and is similar to the findings of Ferkel et al.'?who
noted 3/31 (10%) by MRI.

The large number of anterolateral impingement
lesions noted in the current study indicates this lesion
may coexist with chronic lateral ankle instability more
frequently than previously appreciated. We believe the
mechanism of recurrent planter flexion, inversion stress
to the ankle is responsible for both chronic lateral liga­
ment instability and anterolateral impingement lesions,
and they should not be viewed as exclusive of each
other. Our results and those of Ferkel et al. indicate
MRI is not very sensitive for diagnosis of anterolateral
impingement lesions. Physical examination is much
more accurate and a high index of suspicion is neces­
sary to diagnose and effectively treat these lesions.

Ankle synovitis was the other associated pathology
commonly noted in the current study, 30 of 61 cases.

Frey et al."
15
Acute sprain
MRI

25% 20% 27%
03% 03% 13%
54% 12% 27%
23% 18% 0

05% 06%
02% 02% 53%
02% 02% 13%
02% 02% 7%

Current
61
Chronic instability
Surgery MRI

Study
Cases
Ankle Pathology
Source of Findings
Pathologic Structure

peroneus brevis tear
peroneus longus tear
attenuated retinaculum
osteochondral lesion
deltoid ligament injury
PTT tenosynovitis
FHL tenosynovitis
FDL tenosynovitis
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CONCLUSION

This proliferative synovitis was usually mild to moder­
ate, but ranged from mild, with localized redness, to
severe with edema and thickening of the synovial mem­
brane. This high rate of ankle synovitis is very similar to
the findings of Larsen and Aru,15 who investigated the
frequency of ankle synovitis in 75 chronically unstable
ankles undergoing ankle reconstruction. In this
prospective study, synovial biopsies were obtained from
the anterior joint, away from the injured ligaments.
Microscopic evidence of synovitis was found in 62 of 75
ankles (83%), with 34 slight, 25 moderate, and 3
extreme cases. The high rate of ankle synovitis in this
study and the current study may be a response to coex­
isting intra-articular pathology, or may be a response to
repetitive inversion stress to the ankle.

There is a high frequency of associated mjunes in
patients with chronic lateral ankle instability. Peroneal
tendon and retinacular pathology, as well as anterolat­
eral impingement lesions and ankle synovitis, occur
most often. In addition a number of different structures
may exhibit pathology, including medial ankle ligaments
and tendons. An awareness of the possible associated
lesions, including those which are most common, is
more important than the actual numbers reported.

It is difficult to predict which of the associated injuries
found in chronic lateral ankle instability may cause per­
sistent pain if not addressed at the time of ankle recon­
struction. The recurrent inversion injuries may result in
specific inflammatory responses which are self limited
and will resolve after ligament reconstruction. In addi­
tion a certain percentage of the associated injuries may
not be symptomatic. We would expect the majority of
diffuse ankle synovitis as well as peroneal tenosynovitis
to resolve after ligament reconstruction. However, the
tenosynovitis associated with peroneal brevis and
longus longitudinal tears is certainly a potential source
of chronic pain after a successful ligament reconstruc­
tion, as are intra-articular loose bodies and talus osteo­
chondral lesions. It is less clear what to expect for
anterolateral impingement lesions and attenuated per­
oneal retinaculum.

The information gained from this study should allow
for improved treatment of inversion ankle injuries, both
nonoperative and operative, by assisting in a number of
areas. An increased awareness of possible associated
lesions should result in more accurate diagnoses after
an acute lateral ligament injury and in chronic instabili­
ty, and thus allow rehabilitation to also specifically
address the coexisting pathology. It will also promote
surgical treatment which is designed to address all
pathology present. If peroneal tendon or retinacular

814 DiGIOVANNI ET. AL Foot & Ankle InternationalNol. 21, No. 10/0ctober 2000

pathology is suspected, a posterolateral incision as
described in this study rather than the usual anterior
incision for a Brostrom-Gould is necessary to address
the associated pathology. If medial ankle pathology is
identified, a separate medial incision may be needed.
Lastly, the information gained from this study will also
help identify the etiology of persistent ankle pain after
an ankle reconstruction successfully restores stability
but does not completely relieve pain and dysfunction.

REFERENCES

1. Arrowsmith, S.R., Fleming, L.L., and Allman, F.L.: Traumatic
dislocations 01the peroneus tendons. J. Sports Med., 11:142-146,
1983.

2. Bassett, F.H., and Speer, K.P.: Longitudinal rupture 01 the per­
oneal tendons. Am. J. Sports Med., 21:354-357,1993.

3. Burman, M.: Stenosing tenosynovitis 01the loot and ankle. Arch.
Surg., 67:686, 1953.

4. Cardone, B.W., Erickson, S.J., Den Hartog, B.D., and Carrera,
G.F.: MRI 01 injury to the lateral collateral ligamentous complex 01
the ankle. J. Comput. Assist. Tomogr., 17:102-107, 1993.

5. Cass, J.R., Morrey, B.F., and Chao, E.Y.S.: Three-dimensional
kinematics 01 ankle instability lollowing serial sectioning 01 lateral
collateral ligaments. Foot Ankle, 5:142-149,1984.

6. Cawley, P.W.,and France, E.P.: Biomechanics 01the lateralliga­
ments 01 the ankle: an evaluation 01 the effects 01axial load and
single plane motions on ligament strain patterns. Foot Ankle,
12:92-99, 1991.

7. Eckert, W.R., and Davis, E.A., Jr.: Acute rupture 01the peroneal
retinaculum. J. Bone Joint Surg., 58A:670-673, 1976.

8. Erickson, S.J., Smith, J.W., Ruiz, M.E., Fitzgerald, S.E.,
Kneeland, J.B., Johnson, J.E., Shereff, M.J., and Carrera, G.F.:
MR imaging 01 the lateral collateral ligament 01 the ankle. Am. J.
Roentgenol., 156:131-136, 1991.

9. Ferkel, R.D., Flannigan, B.D., and Elkins, B.S.: Magnetic reso­
nance imaging 01 the loot and ankle: correlation 01normal anato­
my with pathologic conditions. Foot Ankle, 11:289-305, 1991.

10.Ferkel, R.D., Karzel, R.P., Del Pizzo, W., Friedman, M.J., and
Fischer, S.P.: Arthroscopic treatment 01 anterolateral impinge­
ment 01the ankle. Am. J. Sports Med., 19:440-446, 1991.

11.Frey, C., Bell, J., Teresi, L. Kerr, R., and Feder, K.: A compari­
son 01MRI and clinical examination 01acute lateral ankle sprains.
Foot Ankle, 17:533-537, 1996.

12.Frey, C.C., Shereff, M.J.: Tendon injuries about the ankle in ath­
letes. Clin. Sports Med., 7:103-118, 1988.

13.Geppert, M.J., Sobel, M., and Bohne, W.H.O.: Lateral ankle
instability as a cause 01 superior peroneal retinacular laxity: an
anatomic and biomechanical study 01 cadaver leet. Foot Ankle,
14:330-334, 1993.

14.Larsen, E.: Longitudinal rupture 01the peroneus brevis tendon. J.
Bone Joint Surg., 69B:340-341, 1987.

15.Larsen, E., and Aru, A.: Synovitis in chronically unstable ankles.
Acta Orthop. Scand., 60:340-344,1989.

16.Martens, M.A., Noyez, J.F., and Mulier, J.C.: Recurrent disloca­
tion 01 the peroneal tendons. Result 01 rerouting the tendons
under calcaneolibular ligament. Am. J. Sports Med., 14:148-150,
1986.

17.Marti, R.: Dislocation 01 the peroneal tendons. Am. J. Sports
Med., 5:19-22,1977.

18.Meyer, A.W.: Further evidence 01attrition in the human body. Am.
J. Anat., 34:241,1924.

19.Munk, R.L., and Davis, P.H.: Longitudinal ruptures 01 the per­
oneus brevis tendon. J. Trauma, 16:803-806, 1976.

20. Parvin, R.W., and Fort, L.T.: Stenosing tenosynovitis 01the com-

 at UNIV WASHINGTON LIBRARIES on December 2, 2014fai.sagepub.comDownloaded from 

http://fai.sagepub.com/


Arnoczky, S.P.: The dynamics of peroneus brevis tendon splits: a
proposed mechanism, technique of diagnosis, and classification of
injury. Foot Ankle, 13:413-421, 1992.

27.Sobel, M., Levy, M., and Bohne, W.H.O.: Congenital variations
of the peroneus quartus muscle: an anatomic study. Foot Ankle,
11:81-89,1990.

28.Sobel, M., Levy, M.E., and Bohne, W.H.O.: Longitudinal attrition
of the peroneus brevis tendon in the fibular groove: an anatomic
study. Foot Ankle, 11:124-128, 1990.

29.Sobel, M., Warren R.F., and Brourman, S.: Lateral ankle insta­
bility associated with dislocation of the peroneal tendons treated
by the Chrisman-Snook procedure: a case report and literature
review. Am. J. Sports Med., 18:539-543, 1990.

30.Trevino, S., Gould, N., and Korson, R.: Surgical treatment of
stenosing tenosynovitis of the ankle. Foot Ankle 2:37-45, 1981.

31.Webster, F.S.: Peroneal tenosynovitis with pseudo-tumor. J.
Bone Joint Surg., 50A:153, 1968.

Foot & Ankle InternationalNol. 21, No. 1a/October 2000

mon peroneal tendon sheath. J. Bone Joint Surg., 38A:1352­
1357, 1956.

21.Renstrom, P., Wertz M., Incavo, S., Pope, M., Ostgaard, H.C.,
Arms, S., and Haugh, L.: Strain in the lateral ligaments of the
ankle. Foot Ankle, 9:59-63, 1991.

22.Sammarco, G.J., and Brainard B.J.: A symptomatic anomalous
peroneus brevis in a high jumper: a case report. J. Bone Joint
Surg., 73A:131-133, 1991.

23.Sammarco, G.J., and DiRaimondo, C.V.: Chronic peroneus bre­
vis tendon lesions. Foot Ankle, 9:163-170,1989.

24.Sobel, M., Bohne, W.H.O., DiCarlo, E., and Collins, L.:
Longitudinal splitting of the peroneus brevis tendon: an anatomic
and histologic study of cadaver material. Foot Ankle, 12:165-170,
1991.

25.Sobel, M., and Geppert, M.J.: Repair of concomitant lateral
ankle ligament instability and peroneus brevis splits through a pos­
teriorly modified Brostrom-Gould. Foot Ankle, 13:224-225, 1992.

26.Sobel, M., Geppert, M.J., Olson, E.J., Bohne W.H.O., and

CHRONIC LATERAL ANKLE INSTABILITY 815

 at UNIV WASHINGTON LIBRARIES on December 2, 2014fai.sagepub.comDownloaded from 

http://fai.sagepub.com/



