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Background: The purpose of this study was to describe the
functional outcomes and complications of unstable supination
external rotation (SER) and pronation external rotation (PER)
ankle fractures in adolescents. A secondary outcome was to
compare functional outcomes of SER stage IV injuries that were
treated definitively with closed reduction and cast application to
a similar group of minimally displaced fractures treated with
open reduction and internal fixation (ORIF).
Methods: A retrospective review of adolescents aged 10 to
18 years with unstable ankle fractures treated at a single in-
stitution between 2009 and 2017 was conducted. All patients had
functional outcomes data from the Foot and Ankle Ability
Measure obtained at a minimum of 1-year follow-up.
Results: In total, 67 adolescents (41 SER, 26 PER) were included
(mean follow-up: 52.3±24.8mo). A total of 56 were treated with
ORIF and 11 were closed reduced and casted. No patients treated
nonsurgically had a loss of reduction and none required subsequent
surgical intervention. Preoperative radiographic predictors of syn-
desmotic injury (>6mm of tibiofibular clear space or <2mm of
tibiofibular overlap) were not sensitive and only moderately specific
predictors of intraoperative syndesmotic injury. There was no differ-
ence in functional outcome between the 11 SER stage IV fractures
treated nonoperatively and a group of minimally displaced SER in-
juries treated with ORIF. Patients with open or partially open physes
had better functional outcomes. Patients with syndesmotic injuries,
medial malleolus fractures, or fracture-dislocations were not asso-
ciated with lower functional outcome scores in our adolescent cohort.
Conclusions: Unstable SER and PER injuries in adolescents have
favorable functional outcomes at intermediate-term follow-up,

though a minority continue to have impaired ankle function.
Minimally displaced SER stage IV injuries with near anatomic
alignment after closed reduction can be successfully treated with
continued closed management, and have no difference in func-
tional outcomes compared with similar injuries treated
with ORIF.
Level of Evidence: Level III.
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Ankle fractures account for about 5% of all fractures in
children, and unstable fractures are a common in-

dication for surgical intervention.1,2 About 60% of ankle
fractures are Lauge-Hansen supination external rotation
(SER) injuries, whereas pronation external rotation (PER)
injuries account for about 20%.3,4 Lauge-Hansen SER
stage IV and PER stages III or IV fractures are considered
to be unstable as both the lateral and medial sides of the
mortise have failed.5,6 Although outcomes of these frac-
tures have been described for adult populations, there is
minimal data on the functional outcomes of unstable an-
kle fractures in adolescents who are at or nearing skeletal
maturity.

In the adult population, open reduction internal
fixation (ORIF) of unstable ankle fractures is preferred,
though whether ORIF leads to better functional outcomes
compared with cast treatment of anatomically closed-
reduced fractures has not been well demonstrated. The
only prospective, randomized study of ORIF versus con-
tinued closed treatment of adequately reduced unstable
SER and PER fractures found a benefit to ORIF, but only
in patients greater than 50 years of age or those with a
fracture of the medial malleolus.7 A systematic review of
operative versus nonoperative management of SER stage
IV fractures also found conflicting results as to the benefit
of ORIF in younger patients or patients with a deltoid
ligament injury.2 There are no studies that we are aware of
that have compared closed versus operative treatment of
these fractures in the pediatric population.

The purpose of this study was to describe the functional
outcomes of unstable, closed SER and PER injuries in the
adolescent population, and to identify factors associated with
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a successful outcome. A secondary outcome was to compare
the functional outcomes of SER stage IV injuries that were
treated with closed reduction and casting to a similar group
of fractures treated with ORIF.

METHODS
Institutional Review Board approval was obtained.

Using CPT codes, ~3000 adolescents aged 10 to 18 years
that were treated for closed distal fibular fractures between
2009 and 2017 were identified. A retrospective review was
performed to identify those with Lauge-Hansen SER stage
IV and PER stages III or IV injuries. SER stage IV was
defined as a spiral or oblique Weber B fibula fracture, and
any one of the following: a transverse medial malleolar
fracture, a Salter-Harris IV fracture of the medial mal-
leolus, or medial clear space widening ≥ 5 mm at the level
of the talar dome.6 PER III or IV fractures were defined
by the presence of a spiral or oblique Weber C fibula
fracture and any medial injury as described above. Pre-
treatment ankle radiographs, or computed tomography
scans (when available), were used to identify the injuries.
Medial clear space was measured on pretreatment radio-
graphs. Gravity and manual stress views were measured if
available. Other inclusion criteria were pretreatment and
posttreatment ankle radiographs and functional outcome
data from the Foot and Ankle Ability Measure (FAAM)
questionnaire obtained a minimum of 1 year postinitiation
of treatment. Each subject’s clinical course, complications,
and additional surgeries or procedures were documented
by review of the electronic medical record.

After radiographic review, 110 patients initially met
inclusion criteria. Two were excluded because of tibial
comminution consistent with a Pilon type fracture. One
patient was excluded because of treatment of the fibula
fracture with percutaneous pinning. In total, 40 of the re-
maining 107 patients did not have functional outcome data
available and were excluded, leaving 67 study subjects.

The treating surgeon determined the need for surgery. If
a near anatomic reduction of the fracture and syndesmosis was
obtained after a closed reduction, some surgeons elected to
treat these patients with continued casting. Other surgeons
decided to proceed with surgery despite anatomic closed re-
duction because of the instability visualized on the pre-
reduction radiographs. If surgical stabilization was pursued,
the fibula and medial malleolus underwent ORIF when dis-
placed, whereas small avulsion fractures of the posterior mal-
leolus were never repaired. Repair of a deltoid ligament tear
was not part of the protocol for any child. The syndesmosis
was fixed with either a screw or suture button fixation device
when indicated by a positive intraoperative Cotton/Hook or
external rotation test. The Cotton/Hook test was performed by
applying a lateral force on the distal fibula with a bone hook
and assessing for >2mm of lateral translation of the fibula
and widening of the mortise on the anteroposterior view.

Postoperative management consisted of a short pe-
riod of immobilization to protect the soft tissues, generally
3 to 6 weeks, followed by progressive range of motion in a
controlled ankle movement boot.

A subset of SER stage IV fractures were determined
to be suitable for continued closed management. Closed
management consisted of reduction with or without con-
scious sedation and placement of a below-knee or above-
knee, non–weight-bearing cast for 3 to 6 weeks, followed
by conversion to a short-leg walking cast for 3 to 4 weeks.
After immobilization, patients were recommended to be-
gin physical therapy.

Assessment of Radiographic Findings
Pretreatment films were evaluated for presence of a

medial malleolar fracture or fracture-dislocation, and to de-
termine the physeal status of the tibia. Two previously pub-
lished radiographic predictors of syndesmotic injury on the
anterior-posterior ankle view were used to determine their
utility in predicting the need for syndesmotic fixation: either
>6mm tibiofibular clear space (between the lateral border of
the posterior tibia to the medial border of the fibula)8 or <2
mm of tibiofibular overlap (between the lateral edge of the
anterior tibial tubercle and the medial border of the fibula).9

Subjects with fracture-dislocations were not measured. All
available radiographs and clinic notes were reviewed to
confirm fracture healing and document any complications.

Assessment of Functional Outcomes
To assess subjective ankle function, the FAAM was

administered to the patients, which is composed of an
Activities of Daily Living (ADL) section and a Sports
section.10 The ADL section assesses difficulty with walk-
ing, climbing stairs, and working, whereas the Sports
section assesses difficulty with running, jumping, lateral
movements, and other sports-related activities. Only pa-
tients with functional outcome data obtained a minimum
of 1-year postinitiation of treatment were included.

Statistical Methods
Basic descriptive statistics are reported. The Shapiro-

Wilk test of normality and Levene test of homogeneity of
variances was performed on all continuous data. All con-
tinuous data were found to be non-normally distributed and
therefore analyzed with the Mann-Whitney test. Categorical
data were analyzed with Pearson χ2 or Fisher exact test. No
a priori power analysis was performed. Statistical analysis was
conducted using SPSS (version 24; IBM, New York, NY).
Statistical significance was defined as P<0.05.

RESULTS

Clinical Results
A total of 67 adolescents were included [mean follow-

up: 52.3±24.8mo (range, 12 to 106mo)] (Table 1). A total of
56 patients were treated with ORIF (mean age: 15.8±1.7 y;
30 male, 26 female), and 11 patients all with SER injuries
were treated with closed reduction and cast application (mean
age: 14.6±2.3 y; 7 male, 4 female). Sample radiographs can
be found in Figures 1 and 2. Eight patients, all with SER
injuries, had open or partially open tibial physes (Fig. 3).
There was 1 case of premature physeal closure treated with
bilateral epiphysiodeses. There were no cases requiring
secondary surgery and no instances of implant failure [with
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the exception of broken syndesmotic screws (n=5)]. There
were no major surgical complications. Three patients were
treated with a short course of antibiotics for superficial
wound infections, with no cases of deep infection. In the
closed group, no patients had a loss of reduction observed on
follow-up radiographs, and none required subsequent
surgical intervention. One patient in the closed group was
found to have bilateral osteochondritis dissecans lesions and
ultimately underwent chondroplasty and retrograde drilling
of the lesion on the side of their fracture.

We observed a higher percentage of syndesmotic
injuries in operatively managed PER than SER fractures
(57.7% vs. 36.7%, P= 0.18). The 2 radiographic predictors
of syndesmotic injury were not sensitive and only mod-
erately specific for intraoperative syndesmotic injury: > 6
mm of tibiofibular clear space was 40% sensitive and 76%
specific, whereas <2 mm of tibiofibular overlap was 30%
sensitive and 81% specific.

Functional Outcomes
There was a weak correlation between FAAM Sports

score and follow-up time (rs= 0.27, P= 0.03). There was no
significant correlation between age and FAAM Sports or
FAAM ADL score. Both SER and PER fractures had
similar scores, and there was no association between a
fracture of the medial malleolus and either of the outcome
scores. Fractures that required syndesmotic fixation had
similar mean FAAM Sports score compared with oper-
atively treated fractures without syndesmotic injuries

(86.2% vs. 92.1%, P= 0.79). The 9 fracture-dislocations,
which were all treated with surgery, had similar functional
outcomes to patients without a dislocation. Patients with
open or partially open tibial physes had a higher mean
FAAM Sports than their skeletally mature counterparts
(99.6% vs. 88.2%, P= 0.014) (Table 2).

A comparison was made between the 11 non-
operatively treated SER stage IV fractures and 13 SER
stage IV injuries treated with ORIF that had either a
nondisplaced fracture of the medial malleolus or a deltoid
ligament injury. In the surgical group, 11/13 patients had
deltoid ligament injuries, compared with 8/11 patients in the
closed group. Follow-up time was similar (ORIF: 50.1mo
vs. nonoperative: 58.0mo, P= 0.46). The surgical group
had a higher mean age at time of injury (ORIF: 16.1 y vs.
non-operative: 14.6 y, P= 0.07). There was 1 skeletally
immature patient in the surgical group and 3 in the non-
operative group. There was no difference in mean FAAM
ADL or Sports score between the 2 treatment groups
(Table 3). This group of minimally displaced surgical
patients had similar outcome scores to the rest of the
surgical patients that had more significant displacement or
dislocation (P> 0.3).

DISCUSSION
The literature on unstable adolescent SER and PER

fractures is quite limited, and no studies that we are aware
of have collected patient-centered, functional outcomes
for these injuries. Our study found that both SER and
PER fractures have favorable functional outcomes at a
mean follow-up of over 4 years. There were no major
complications, and other than implant removals and 1
bilateral epiphysiodesis, there were no subsequent sur-
geries or procedures. There was a weak, positive associa-
tion between follow-up time and FAAM Sports score, and
no association with FAAM ADL score, indicating that
the good outcomes of these injuries was durable through
the follow-up period. We also sought to determine what
fracture characteristics might be associated with func-
tional outcome. Although previous adult studies had
found bimalleolar fractures to be associated with a worse
outcome than a fibular fracture with a deltoid ligament
injury,11 we found that the type of medial injury had no
impact on functional outcome. Fracture-dislocations of
the ankle have been shown to be associated with a worse
functional outcome,12,13 but surprisingly, the 9 fracture-
dislocations did similarly well on both outcome measures
to nondislocated ankles in our young patient population.

Patients with intraoperatively determined syndesmotic
injuries (57.7% of all surgically managed PER fractures and
36.7% of SER fractures) had a slightly lower mean FAAM
Sports score (86.2% vs. 91.6%, P=0.81) than the rest of the
cohort. This is consistent with Litrenta et al’s14 study, which
found that SER stage IV fractures with syndesmotic injuries
had slightly lower mean outcome scores. We examined
whether >6mm of tibiofibular clear space or <2mm of ti-
biofibular overlap on the anterior-posterior view was a reliable
test for intraoperatively determined syndesmotic injury in this

TABLE 1. Demographics
N (%)

Sex
M 37 (55)
F 30 (45)

Treatment
Operative 56 (84)
Nonoperative 11 (16)

Physis status
Open 8 (12)
Closed 59 (88)

Medial malleolus Fx
Medial malleolus Fx 33 (49)
No medial malleolus Fx 34 (51)

Fx dislocation
Dislocation 9 (13)
No dislocation 58 (87)

Fx type
SER 41 (61)
PER 26 (39)

Tibiofibular overlap (mm)
< 2 15 (26)
≥ 2 43 (74)

Tibiofibular clear space (mm)
≤ 6 39 (67)
> 6 19 (33)

Mean±SD Range
Age at injury (y) 15.6± 1.9 10.0-18.0
Follow-up (mo) 52.3± 24.8 12-106

FAAM indicates Foot and Ankle Ability Measure; F, female; Fx, Fracture;
M, male; PER, pronation external rotation; SER, supination external rotation.
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adolescent population. Although the above parameters af-
forded moderate specificity, the markedly low sensitivity of
30% for <2mm of tibiofibular overlap and 40% for >6mm
of tibiofibular clear space indicates that these parameters
alone are insufficient to rule out syndesmotic injury in the
adolescent population. This is consistent with Nielson et al’s15

magnetic resonance imaging (MRI) study, which found that
conventional radiographic measurements had minimal corre-
lation with syndesmotic injury on MRI in adults. Bozic
et al’s16 study of the normal pediatric syndesmosis found that
23% of uninjured children with a detectable incisura fibularis
had ≥6mm of tibiofibular clear space, which may explain the
low specificity of this measurement in our study. Given the
low sensitivity of the analyzed radiographic predictors of
syndesmotic injury, and the high incidence of syndesmotic
injury even in SER pattern fractures (36.7%), we recommend
stress testing of the syndesmosis if nonoperative management
if being considered.

Whether ORIF of SER stage IV fractures yields
better functional outcomes than continued casting when
satisfactory anatomic alignment of the ankle mortise was

achieved by closed reduction has not been well demon-
strated. In the only randomized trial comparing ORIF
with continued cast management of anatomically reduced
unstable ankle fractures, only patients > 50 years of age or
those with a fracture of the medial malleolus had better
functional outcomes with ORIF.7 Yang et al17 compared
closed management versus ORIF of SER stage IV frac-
tures, but found that the surgical group had worse func-
tional outcomes at mean follow-up of 20 months. They
attributed this to the surgical group containing more se-
vere fractures. To address this issue, we compared only
minimally displaced SER stage IV fractures treated with
ORIF to those treated with closed reduction and cast
application, and found no difference in functional out-
come. The injuries treated nonoperatively had predom-
inantly deltoid ligament injuries, or less commonly
nondisplaced fractures of the medial malleolus. No pa-
tients in the nonoperative group had a loss of reduction,
and no patients underwent secondary surgical treatment,
indicating that the reduction achieved by closed manipu-
lation was maintained by casting.

FIGURE 1. A–C, Radiographs of a 13-year-old male who sustained a supination external rotation stage IV injury with disruption of
the deltoid ligament demonstrated on stress views (inset image) (A) while playing football. He underwent closed reduction with
conscious ketamine sedation and was treated with a short-leg non–weight-bearing cast for 4.5 weeks followed by a short-leg
walking cast for 3.5 weeks. At 7-year follow-up, the patient scored 96.4% on the Foot and Ankle Ability Measure Sports subscale.
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This study is consistent with the results of Tornetta
et al,18 who managed half of their 114 stress-positive SER
stage IV fractures with continued casting and reported no
cases where subsequent surgical intervention was needed.
Koval et al19 provide a possible explanation for why SER
stage IV injuries with a deltoid ligament tear can be suc-
cessfully treated with closed management. They used MRI
to evaluate the deltoid ligament complex in 21 SER stage
IV injuries with ≥ 5 mm medial clear space widening and
found that 19/21 patients had incomplete rupture of the
deltoid. Patients with incomplete rupture were treated
with casting and had excellent functional outcomes on the
American Orthopaedic Foot and Ankle Score. Although
their study had no comparison group, their results may
explain why SER stage IV fractures with ligamentous
medial injuries fare well with conservative treatment. In
our study, a small number of patients with a nondisplaced
fracture of the medial malleolus were also treated with
continued closed management, demonstrating that an in-
complete deltoid ligament tear is not the only situation
where nonoperative treatment of SER stage IV injuries
can be successful.

This study has some limitations that should be
considered. Because of the retrospective design, there was
no randomization and the need for surgery was de-
termined solely by the treating surgeon. This introduces
selection bias as to which treatment patients received. To
try to account for the propensity for more severe fractures
to be managed surgically, the closed group was compared
against a group of patients with minimal displacement and
a high proportion of deltoid ligament injuries. The sample
size for the subanalysis was small. A larger sample size
might allow for detection of differences between the closed
and surgical groups. Another limitation may be that our
mean follow-up of 4 years is inadequate to capture the
development of early degenerative joint disease.

In conclusion, unstable SER and PER injuries
generally have favorable functional outcomes and
few complications in the adolescent population at
intermediate-term follow-up. Fracture-dislocations, syn-
desmotic injuries, and fractures of the medial malleolus all
did similarly well, despite having been identified as poor
prognostic features in the adult population. The SER
stage IV fractures treated with continued casting when

FIGURE 2. A–C, Radiographs of a 17-year-old male who sustained a supination external rotation stage IV injury with disruption of
the deltoid ligament demonstrated on stress views (inset image) (A) while riding a motorcycle. He underwent open reduction
internal fixation and was placed in a short-leg non–weight-bearing cast for 3.5 weeks followed by a short-leg walking cast for 4
weeks. At 4-year follow-up, the patient scored 100% on the Foot and Ankle Ability Measure Sports subscale.

J Pediatr Orthop � Volume 00, Number 00, ’’ 2019 Unstable Ankle Fractures in Adolescents

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved. www.pedorthopaedics.com | 5

Copyright r 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



FIGURE 3. A–C, Radiographs of a 12-year-old male patient with open growth plates that sustained a fracture-dislocation classified
as a supination external rotation stage IV injury. He was reduced and splinted in the emergency room and underwent open
reduction internal fixation 12 days after initial injury to allow for his swelling to improve. At 3-year follow-up, the patient scored
100% on the Foot and Ankle Ability Measure Sports subscale.

TABLE 2. Functional Outcomes
FAAM Score

ADL Sport

N Mean±SD Range P Mean±SD Range P

All patients 67 96.0± 7.6 64.3-100 NA 89.5± 16.7 21.4-100 NA
Operative 56 95.7± 8.1 64.3-100 0.806 89.4± 17.5 21.4-100 0.822
Nonoperative 11 97.9± 3.1 90.5-100 90.3± 12.6 60.7-100
Medial malleolus Fx 34 96.7± 6.5 66.7-100 0.439 89.3± 14.8 45.8-100 0.656
No medial malleolus Fx 33 95.3± 8.5 64.3-100 89.8± 18.7 21.4-100
Physis open 8 99.3± 1.1 97.6-100 0.202 99.6± 1.3 96.4-100 0.014
Physis closed 59 95.6± 7.9 64.3-100 88.2± 17.4 21.4-100
Syndesmotic fixation 26 94.5± 10.1 64.3-100 0.694 86.2± 22.1 21.4-100 0.806
No syndesmotic fixation 41 97±5.3 72.6-100 91.6± 12 53.6-100
SER 41 96±7.8 64.3-100 0.278 89± 17.8 21.4-100 0.864
PER 26 96.1± 7.3 72.6-100 90.4± 15.1 39.3-100
Fx dislocation 9 95.2± 7.5 77.4-100 0.601 87.3± 21.6 39.3-100 0.853
No Fx dislocation 58 96.2± 7.6 64.3-100 89.9± 16 21.4-100

Bold value indicate statistical significance P< 0.05.
ADL indicates Activities of Daily Living; FAAM, Foot and Ankle Ability Measure; Fx, fracture; NA, not applicable; PER, pronation external rotation; SER, supination

external rotation.
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closed reduction achieved adequate reduction of the ankle
mortise had comparable functional outcome to those with
minimal displacement treated with ORIF. Because of the
risks of surgery, SER stage IV injuries with good anatomic
reduction following closed reduction cast application
could be considered for continued conservative manage-
ment.

REFERENCES
1. Su AW, Larson AN. Pediatric ankle fractures: concepts and

treatment principles. Foot Ankle Clin. 2015;20:705–719.
2. Gougoulias N, Khanna A, Sakellariou A, et al. Supination-external

rotation ankle fractures: stability a key issue. Clin Orthop Relat Res.
2010;468:243–251.

3. Yde J. The Lauge Hansen classification of malleolar fractures. Acta
Orthop Scand. 1980;51:181–192.

4. Nielsen JO, Dons-Jensen H, Sørensen HT. Lauge-Hansen classi-
fication of malleolar fractures. An assessment of the reproducibility
in 118 cases. Acta Orthop Scand. 1990;61:385–387.

5. Solari J, Benjamin J, Wilson J, et al. Ankle mortise stability in Weber
C fractures: indications for syndesmotic fixation. J Orthop Trauma.
1991;5:190–195.

6. van den Bekerom MP, Mutsaerts ELAR, van Dijk CN. Evaluation
of the integrity of the deltoid ligament in supination external rotation
ankle fractures: a systematic review of the literature. Arch Orthop
Trauma Surg. 2009;129:227–235.

7. Phillips WA, Schwartz HS, Keller CS, et al. A prospective,
randomized study of the management of severe ankle fractures.
J Bone Joint Surg Am. 1985;67:67–78.

8. Harper MC, Keller TS. A radiographic evaluation of the tibiofibular
syndesmosis. Foot Ankle. 1989;10:156–160.

9. Shah AS, Kadakia AR, Tan GJ, et al. Radiographic evaluation of
the normal distal tibiofibular syndesmosis. Foot Ankle Int. 2012;33:
870–876.

10. Martin RL, Irrgang JJ, Burdett RG, et al. Evidence of validity for
the Foot and Ankle Ability Measure (FAAM). Foot Ankle Int.
2005;26:968–983.

11. Tejwani NC, McLaurin TM, Walsh M, et al. Are outcomes of
bimalleolar fractures poorer than those of lateral malleolar fractures with
medial ligamentous injury? J Bone Joint Surg Am. 2007;89:1438–1441.

12. De Vries JS, Wijgman AJ, Sierevelt IN, et al. Long-term results of
ankle fractures with a posterior malleolar fragment. J Foot Ankle
Surg. 2005;44:211–217.

13. Bagger J, Hølmer P, Nielsen KF. The prognostic importance of
primary dislocated ankle joint in patients with malleolar fractures.
Acta Orthop Belg. 1993;59:181–183.

14. Litrenta J, Saper D, Tornetta P, et al. Does syndesmotic injury have
a negative effect on functional outcome? A multicenter prospective
evaluation. J Orthop Trauma. 2015;29:410–413.

15. Nielson JH, Gardner MJ, Peterson MGE, et al. Radiographic
measurements do not predict syndesmotic injury in ankle fractures:
an MRI study. Clin Orthop Relat Res. 2005;436:216–221.

16. Bozic KJ, Jaramillo D, DiCanzio J, et al. Radiographic appearance
of the normal distal tibiofibular syndesmosis in children. J Pediatr
Orthop. 1999;19:14–21.

17. Yang E, Wu Y, Dorcil J. Surgical versus nonsurgical treatment of the
SE4-equivalent ankle fracture: a retrospective functional outcome
study. Orthopedics. 2011;34:271–276.

18. Tornetta P, Axelrad TW, Sibai TA, et al. Treatment of the stress positive
ligamentous SE4 ankle fracture: incidence of syndesmotic injury and
clinical decision making. J Orthop Trauma. 2012;26:659–661.

19. Koval KJ, Egol KA, Cheung Y, et al. Does a positive ankle stress
test indicate the need for operative treatment after lateral malleolus
fracture? A preliminary report. J Orthop Trauma. 2007;21:449–455.

TABLE 3. Subanalysis of Minimally Displaced SER Stage IV Injuries
FAAM Score

ADL Sport

N Mean±SD Range P Mean±SD Range P

Operative 13 96.0± 9.1 66.7-100 0.955 90.6± 17.5 45.8-100 0.608
Nonoperative 11 97.9± 3.1 90.5-100 90.3± 12.6 60.7-100

ADL indicates Activities of Daily Living; FAAM, Foot and Ankle Ability Measure; SER, supination external rotation.

J Pediatr Orthop � Volume 00, Number 00, ’’ 2019 Unstable Ankle Fractures in Adolescents

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved. www.pedorthopaedics.com | 7

Copyright r 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


