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Unsatisfactory outcomes after conservative treatment for
proximal migration of acute calcaneal-side calcaneofibular
ligament rupture in athletes: a preliminary report
Jin Su Kim, Sang Bum Kim, Min Seok Cha
Foot and Ankle Clinic, Department of Orthopedic Surgery, Sejong Sports Medicine & Performance Center, Seoul, Korea

Background: Acute ankle ligament rupture is usually treated conservatively. However, it sometimes progresses to chronic
ankle instability. We suspected that there is a tendency for calcaneal-side calcaneofibular ligament (CFL) ruptures to
progress to chronic ankle instability.
Methods: Fourteen athletes with calcaneal-side CFL ruptures who were treated conservatively and followed for a mean
period of 35.2 months were included in the study. Proximal migration of the stump of CFL (mm) was evaluated using
magnetic resonance imaging at a 45° oblique coronal plane. A Stener lesion was defined as severe migration outside the
peroneal tendon. The results of manual anterior drawer, varus stress tests, and stress radiographs at the initial and final
follow-up visits were compared. The time to return to running, team training, and sporting competitions were recorded.
At the final follow-up, patient satisfaction and Cumberland Ankle Instability Tool (CAIT) were used to assess ankle function.
Results: The mean proximal migration of CFL was 11.2 mm. Four Stener lesions were found. However, neither proximal
migration nor Stener lesions were significantly related to CAIT scores (rho = 0.288 and rho = 0.082, respectively). Ankle
instability significantly decreased after conservative treatment from a mean grade of 2.0 to 1.4 in the anterior drawer
test (P = 0.032). The varus stress test results showed a decrease from grade 2.2 to 1.8 (P = 0.053) without significance. Radiologically, decreases in anterior translation from 6.1 mm to 5.4 mm (P = 0.205) and talar tilt angles from 7.2° to 6.5° (P = 0.500)
were observed without significance. It took 12.2, 14.7, and 18.0 weeks to return to running, team training, and sporting
competitions, respectively. Seven athletes (50%) reported unsatisfactory results.
Conclusion: Conservative treatment for CFL rupture with proximal migration was associated with poor outcomes in athletes.
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INTRODUCTION
Lateral ankle ligament rupture is the most prevalent
type of musculoskeletal injury in both athletes and nonathletes. The United States has an estimated daily incidence of 30,000 cases of ankle sprains, which account for
7%–10% of emergency room visits [1,2]. It is considered
the main cause of chronic lateral ankle instability (CLAI),
and approximately 20%–40% of lateral ankle ligament
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ruptures tend to progress to chronic ankle instability [3,4].
If a rupture progresses to CLAI, patients will have discomfort in their daily lives and complain of ankle instability
symptoms during exercise [2].
If a more severe form of lateral ankle sprain occurs, for
example, to the extent that a patient cannot return to
walking within 1 week, the injury is more likely to progress to CLAI. If patients do not receive proper treatment,
such as by the “OK approach,” or if they frequently have
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ankle sprains or have high body mass indexes, the injury is highly likely to progress to CLAI. If ankle ligament
rupture occurs, it needs to be properly treated with immobilization, rehabilitation exercises, and proprioceptive training to prevent re-sprain by improving muscle
strength and balance. Despite such early immobilization
and rehabilitation, lateral ankle ligament rupture progresses to CLAI in many cases. The exact cause of CLAI
has not been identified.
We examined the magnetic resonance images of patients with dislocated ankles and found calcaneofibular
ligament (CFL) ruptures at the calcaneal attachment.
Moreover, we found the calcaneal-side CFL rupture research findings of Hamilton et al. [1], who reported that
calcaneal-side CFL rupture rarely occurs but, if it does, it
cannot be easily repaired. As noted in the magnetic resonance images of acute ankle ligament ruptures, injuries
can occur in various forms. If a CFL rupture occurs in the
midsubstance or end of the fibular-side or at the calcaneal-side, migration of the stump of the torn calcanealside CFL outside the peroneal tendon is observed. Thus,
it is assumed that, if a calcaneal-side CFL rupture occurs
with severe proximal migration, tissue repair is hampered
at the anatomical site, and the injury will progress to
CLAI.
There were no studies on the prevalence of CLAI classified according to the morphological or radiological
features of lateral ligament ruptures. Therefore, this study
aimed to analyze how the degree of proximal migration

Fig. 1. Measurements of proximal migration of calcaneal-side calcaneofibular ligament ruptures from the calcaneus in the 45° oblique coronal
magnetic resonance imaging plane.

10

could affect the likelihood of progression to CLAI after
conservative treatment for acute calcaneal-side CFL rupture with proximal migration.

METHODS
Of the patients who visited our hospital with acute ankle
sprains, those diagnosed with acute calcaneal-side CFL
rupture in magnetic resonance imaging (MRI) were included in this study. Patients with underlying diseases,
such as rheumatoid arthritis and generalized laxity, were
excluded. All patients were injured by ankle supination
without complete deltoid ligament rupture or bilateral
ankle injuries. Fourteen patients received conservative
treatment from January 2016 to December 2019, with a
mean follow-up period of 35.2 months. Of these patients,
10 were male, and 4 were female. They were 10 elite level
athletes and four recreational athletes. The mean age was
26 years (standard deviation, 8.5 yr; range, 15–42 yr). Thirteen patients (92.8%) were found to have combined injuries of the anterior talofibular ligament (ATFL) and CFL,
while the remaining patient had an isolated CFL rupture.
This study was conducted as a retrospective review of
charts and radiological findings. In the final follow-up,
clinical scores were obtained using questionnaires during
outpatient visits or telephone surveys.
For the diagnosis, one highly trained ankle specialist performed anterior drawer tests (ADTs) on patients’
ankles. Grade 1 was defined as an anterior instability

Fig. 2. A stener lesion (arrow) was defined as a severe calcaneofibular
ligament rupture with proximal migration over the peroneal tendon.
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within 5 mm, grade 2 as an anterior instability of 5 to 10
mm, and grade 3 as an anterior instability of ≥ 10 mm. In
the varus stress test (VST), grade 1 was defined as 5° to 9°,
grade 2 as 10° to 14°, and grade 3 as ≥ 15°. Stress radiography was performed to measure the talar tilt angle (TTA,
the angle between the tibial joint surface and articular
surface of the talus) and anterior translation (AT, the perpendicular length between the tibia posterior joint and
talus). Stress radiography was performed when the patients first visited our hospital (6 patients with severe pain
were excluded from the measurements) and at the final
follow-up for comparative analysis.
To measure the proximal migration gap on the MRI
plane, the proximal migration distances (mm) from the
ruptured spot on the calcaneus to the distal end of the
ruptured CFL were measured using a 45° oblique coronal
plane on 3.0-T MRI (Siemens, Muenchen, Germany) (Fig.
1). When the CFL was severely migrated to the proximal
area and slipped outside the peroneal tendon, it was defined as a Stener lesion (Fig. 2).
For conservative treatment, protection, optimal loading, ice, compression, and elevation therapy was performed, and a short leg splint was applied at 90° for 2
weeks. After 2 weeks, the patients were allowed to walk
while wearing removable ankle braces. They were instructed to keep wearing the braces even at night. Physical therapy, manual therapy for edema control, and
passive movement therapy were performed to increase
the range of joint motion. After approximately 4 weeks,
the patients started exercises again to improve their muscle strength and body balance. After 8 weeks, they were
allowed to run within their endurable pain range. We
checked the time period. The athletes resumed running
after conservative treatment and rehabilitation under supervision of therapists, when they resumed routine team
training, and when they returned to sports competitions.
In the final follow-up, the Cumberland Ankle Instability
Tool (CAIT; total score, 30) questionnaire was administered to measure ankle function [2].

In the final follow-up, the level of satisfaction with conservative treatment was assessed by patient responses of
“very satisfactory,” “satisfactory,” “fair,” or “unsatisfactory.”
If a patient replied with “unsatisfactory,” the reason was
asked.
Statistical analysis was performed with SPSS version
18.0 (SPSS Inc., Chicago, IL, USA). One-way analysis of
variance was used to evaluate the correlation between
manual examinations and proximal migration of the
CFL ruptures. A paired t-test was performed to compare
the stress radiographs obtained at the time of diagnosis
and final follow-up. Regression analysis was performed
to evaluate the correlation between the CFL’s proximal
migration and CAIT scores or between Stener lesions and
CAIT scores. P ≤ 0.05 was considered significant.

RESULTS
Patients who received conservative treatments for calcaneal-side CFL ruptures had a mean CAIT score of 19.8
± 8.4 points at the final follow-up. Generally, if the CAIT
score is ≤ 21.5 points, the likelihood ratio is 32%, indicating a high possibility of re-sprain due to sustained CLAI
[2].
The mean proximal migration of the CFL was 11.15 ±
4.6 mm (range, 2–20 mm). Four patients (29%) developed
Stener lesions. The longer the distance of the proximal
migration of the CFL, the more likely the patient will
develop a Stener lesion. Patients with Stener lesions had
a mean proximal migration of the CFL of 15.6 mm, and
those without Stener lesions had a mean proximal migration of the CFL of 9.4 mm. Neither the proximal migration
of the CFL nor that of Stener lesions showed a statistically
significant correlation with CAIT scores (Table 1).
When ankle instability was compared using stress radiography, AT was decreased from 6.1 ± 2.4 mm to 5.4 ±
0.4 mm at the final follow-up (P = 0.205), and TTA was reduced from 7.2° ± 2.9° to 6.5° ± 4.0° at the final follow-up
(P = 0.500). However, there was no statistical significance.

Table 1. Relationship between calcaneofibular ligament rupture with proximal migration and Cumberland Ankle Instability Tool scores
Variable

B

Standard error

24.08

6.24

Calcaneofibular ligament proximal migration

–0.68

0.61

Stener lesion

11.48

6.01

β

t

P-value

3.86

0.003

–0.37

–1.12

0.288

0.64

1.91

0.082

R2

0.25

F

1.832 (P = 0.206)

No significant relationship was found due to the small sample size.
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According to the results of the manual ADT and VST at
the follow-up, ankle instability significantly decreased
after conservative treatment from a mean grade of 2.0 to
1.4 in ADT (P = 0.032). VST showed a decrease from grade
2.2 to 1.8 (P = 0.053), without significance. Despite the
decreasing mean grade, ADT results showed that patients
with grades 2 and 3 accounted for 50%, while VST results
showed that those with grades 2 and 3 accounted for
63%, indicating the progression of CLAI (Table 2). Manual ADT and VST were performed to determine whether
there was a difference in the length of proximal migration
of CFL depending on the severity of ligament injury, and

Table 2. Results of ankle instability
Manual examination

Grade

Initial

Follow-up

Anterior drawer test

Grade 3

6 (43)

4 (33)

Grade 2

3 (21)

2 (17)

Grade 1

4 (29)

1 (8)

Grade 0

1 (7)

5 (42)

Grade 3

7 (50)

3 (27)

Grade 2

4 (29)

4 (36)

Grade 1

2 (14)

3 (27)

Grade 0

1 (7)

1 (9)

Varus stress test

Values are presented as number (%).
A manual examination was performed to check ankle instability at initial and final follow-up examinations. Overall instability grades showed
a decreasing tendency. However, ankle instability continued to be observed in many cases until the final follow-up examination.

the results showed that there were no statistically significant differences (ADT, P = 0.722; VST, P = 0.157). However,
patients with grade 2 and 3 ADT and VST had longer gaps
in the proximal migration of the CFL.
The time required for the athlete to resume running
and team training was 12.2 ± 8.7 weeks, and 14.7 ± 9.7
weeks, and it took a mean of 18.0 ± 7.5 weeks to return
to competitive activities. In the satisfaction survey, 3
patients (21%) replied with “very satisfactory,” 1 patient
(7%) with “satisfactory,” 3 patients (21%) with “fair,” and 7
patients (50%) with “unsatisfactory.” Of 7 patients who responded with “unsatisfactory,” 6 patients had re-sprains.
One of them complained of an extremely stiff ankle,
while 1 patient had swelling the day after exercising. Two
patients underwent ankle ligament repair surgery during
the follow-up period (Table 3).

DISCUSSION
In this study, when CFL rupture occurred at the calcaneal
attachment, proximal migration of approximately 11 mm
was observed on magnetic resonance images and CAIT
scores, which were used to assess ankle instability, decreased to < 20 points at a mean of 35 months of followup. Moreover, patients who responded that their results
were “unsatisfactory” comprised 50% of the 14 patients,
and it took approximately 18 weeks for them to return

Table 3. Patient’s demographics and follow-up satisfaction
VST

FU VST

X-ray
TTA (°)

FU
X-ray
TTA (°)

CAIT

9.3

3

3

10.7

10.7

13

Unsatisfactory

10.9

2

1

4.9

7.2

29

Very satisfactory

2

2

30

Very satisfactory

3

3

10.0

1

1

2.0

1

1

25

14.4

3

2

M

34

16.4

+

3

2

M

21

20.0

+

3

10

F

24

6.6

11

M

42

15.5

12

M

17

13

F

28

14

M

27

CFL
avulsion
(mm)

No

Sex

Age (yr)

1

M

39

2

M

22

3

M

17

10.3

4

F

15

12.3

5

M

19

6

F

34

7

M

8
9

Stener

+

14

Unsatisfactory

Remark
Sprain

OP

26

Satisfactory

2.7

25

Fair

9.4

6

16

Unsatisfactory

22

Fair

2

3.6

5.2

30

Very satisfactory

3

1

9.8

4.8

12

Unsatisfactory

Sprain

0

0

2

18

Unsatisfactory

Stiff

6.0

2

2

6

20

Unsatisfactory

Sprain

9.5

2

2

8.5

6.4

25

Fair

12.9

3

3

6.9

+

3.5

6

Satisfaction

5

Unsatisfactory

Sprain

OP

M, male; F, female; CFL, calcaneofibular ligament; VST, varus stress test; FU, follow-up; TTA, talar tilt angle; CAIT, Cumberland Ankle Instability Tool
scores; OP, operation.
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to full sports activities. It has been reported that general
ankle ligament ruptures require approximately 6 to 12
weeks to recover to normal mechanical stability, but patients might decide to return to sports earlier than this [3].
Another study conducted on soldiers reported that approximately 61% of respondents reported that their feelings of instability disappeared after 3 weeks and 94% of
them reported that their feelings of ankle instability disappeared after 3 months. After a mean period of 6 weeks,
90% of patients returned to normal sports activities [4].
However, our study found that, when calcaneal-side CFL
rupture occurred with proximal migration, it took longer
to return to sports than that with general ankle ligament
rupture, and 50% of patients felt the results were “unsatisfactory.”
A study by Broström [5] reported that ATFL rupture
accounted for approximately 66% of all ankle ligament
injuries, while those combined with CFL injuries comprised approximately 20%. Other studies using MRI reported that the incidence of ATFL injuries accompanied
by CFL injuries widely varied with a range from 10% to
64.2% [6-8]. If a combined rupture of the ATFL and CFL
occurs, mechanical instability becomes more apparent from a biomechanical viewpoint. Samoto et al. [9]
administered conservative treatments for both isolated
ATFL injuries and combined ATFL and CFL injuries for
comparative analysis and reported that patients with
combined injuries had lower scores in function tests than
those with isolated ATFL injuries. The study reported that
a combined injury with both ATFL and CFL ruptures was
accompanied by a rupture of the interosseous talocalcaneal ligament, which also led to subtalar joint instability.
The authors recommended that patients with combined
ATFL and CFL injuries should be treated with a longer
period of immobilization or surgical repair. Generally, if
a combined ATFL and CFL rupture occurs, it takes approximately 3 months to return to sports after treatment
with proper immobilization and rehabilitation. However,
some patients with injured ankles progress to mechanical instability with functional deficits at follow-up. This
suggests that calcaneal-side CFL rupture might widen
the gap from the calcaneus, progressing to looseness after improper healing, which is thought to be the cause of
CLAI.
A significant correlation with the location of the CFL
rupture had not been shown until Sugimoto et al. [10]
performed arthrography on the subtalar joint of patients
with acute ankle ligament ruptures and classified them
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depending on the rupture location. The study reported
that, of 43 patients with CFL ruptures 7 (16%) had fibularside ruptures, 4 (9%) had midsubstance ruptures, 9 (21%)
had calcaneal-side ruptures, and 6 (14%) had elongated
or longitudinal ruptures. The study reported that there
were 13 cases (30%) where the contrast agent leaked into
the peroneal tendon sheath while angiography was being performed. Our study was conducted retrospectively,
and only calcaneal-side ruptures with or without Stener
lesions were included. Even Stener lesions were not correlated with CAIT scores, although we expected that the
Stener lesions did not heal normally. A comparative study
between several types of rupture locations and gaps is
needed in the future.
A study on anterior cruciate ligament (ACL) rupture in
the knee joint reported that, when a displaced complete
rupture of the ACL occurred, it caused chronic knee instability. It was also found that, since the recovery from
ligament-bone rupture was slower than that from ligament-ligament rupture, it required a longer rehabilitation
period [11]. If the CFL is torn directly off the calcaneal
bone and ligament-bone rupture occurs, similar to what
occurs in an ACL rupture, recovery will be delayed. A CFL
calcaneal-side displaced rupture also requires a longer
period of protection than a reduced midsubstance ligament rupture. Due to delayed recovery, the risk for reinjury will inevitably increase. Moreover, if the ruptured
CFL stump is displaced proximally, it will be dislocated
from its anatomical origin. Then, tissue healing at the site
of origin is hampered, and the gap is replaced by fibrotic
tissue. As a result, the strength of the tissues is reduced,
and they become loose, which is highly likely to lead to
a chronic condition. In this study, when severe proximal
migration of the ruptured CFL stump outside the peroneal tendon occurred, which is defined as a Stener lesion,
it was essential to reconstruct it in place using a surgical
procedure. We obtained unsatisfactory results with conservative treatment for calcaneal-side CFL ruptures and
tears of the peroneal tendon sheath. Therefore, we suggest surgical repair for calcaneal-side CFL ruptures with
proximal migration from the anatomical origin.
A meta-analysis assessed the period required for patients diagnosed with CLAI to return to sports after surgery and reported that it took a mean of 16.5 weeks [12].
In this study, it took a mean of 18.0 weeks for patients
with calcaneal-side CFL ruptures to return to competitive
sports, indicating that the rehabilitation period should
be extended for returning to sports after surgery. The
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ultimate goal of treating elite athletes with ankle ligament ruptures is to shorten the time required to return to
sports. Therefore, surgical treatment for ATFL and calcaneal-side CFL ruptures is worth considering.
Kjaersgaard-Andersen et al. [13] conducted a study
using human cadavers and demonstrated that the CFL
played an important role in the stability of the subtalar
joint. Then, if subtalar instability is accompanied with
both ATFL and CFL ruptures, major CLAI occurred, compared to ankle microinstability after ATFL rupture.
A calcaneal-side CFL rupture together with proximal
migration was associated with an unstable subtalar joint,
which should be corrected by surgery.
Several limitations of this study include the small
sample size, inclusion of athletes only, and inability to
perform stress radiography for all patients at both the
initial and follow-up examinations. Since the study was
conducted on patients only with proximal migrated
calcaneal ruptures in MRI, retrospectively, it could not

compare the differences in midsubstance, fibular-side,
or stable calcaneal-side ruptures. We did not determine
the prevalence of calcaneal-side CFL ruptures in ankle
sprain.
In athletes diagnosed with acute CFL ruptures, conservative treatment was performed when calcaneal-side
CFL ruptures with proximal migration were found in the
45° oblique coronal MRI plane. At the final follow-up, the
mean CAIT score was 19.8 points, indicating the presence
of CLAI. Thus, 50% of patients were not satisfied with the
conservative treatment results. Two patients underwent
surgery during the follow-up. For athletes, surgical treatment suggested a better alternative for an earlier return
to sports.
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