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Acute Ankle Sprain: An Update
DOUGLAS IVINS, M.D., M.S.C.E., University of Oklahoma College of Medicine-Tulsa, Tulsa, Oklahoma

 A
cute ankle injury is one of the most 
common musculoskeletal injuries 
in athletes and sedentary persons, 
accounting for an estimated 2 mil-

lion injuries per year and 20 percent of all 
sports injuries in the United States.1-3 How-
ever, many patients with ankle injuries do not 
seek medical attention.4 The most common 
acute injury is a lateral ankle inversion sprain.5 
Inadequate treatment of ankle sprains can 
lead to chronic problems such as decreased 
range of motion, pain, and joint instability.6

Risk Factors 
There is limited evidence concerning risk fac-
tors for ankle injuries.1 A history of previous 
ankle sprain has been cited as a common risk 
factor. A prospective study of recreational 
basketball players demonstrated that a history 
of ankle sprain was a moderate risk factor for 
ankle injury sustained during play; wearing 
shoes with air cells and inadequate stretching 
also could play a role.4 Reported prevalence 
of ankle injury varies among sports and is 
highest in basketball, ice skating, and soccer.7 

There appears to be no relationship between 
the type of sport and risk of ankle injury in 
collegiate athletics (at least among men).8 
However, an athlete’s sex, foot type, and gen-
eralized joint laxity may affect his or her risk 
of ankle injury.1,8 

Limited ankle dorsif lexion in children 
may increase the risk of ankle injury.9 How-
ever, the role of other physical parameters 
(e.g., height, weight, limb dominance, ankle 
joint laxity, postural sway) is unclear.7 

Diagnosis
The typical ankle sprain is an inversion injury 
that occurs in the plantar-flexed position. 
Ankle sprains can be classified as grade I to 
III, depending on the severity of the injury 
(Table 1).5 The most easily injured ligaments 
(Figure 1) are the lateral stabilizing ligaments 
(i.e., anterior talofibular, calcaneofibular, 
and posterior talofibular).5 High ankle (syn-
desmotic) sprains are caused by dorsiflexion 
and eversion of the ankle with internal rota-
tion of the tibia; this can injure posterior and 
anterior tibiofibular ligaments.

Acute ankle injury, a common musculoskeletal injury, can cause ankle sprains. Some evidence suggests that previous 
injuries or limited joint flexibility may contribute to ankle sprains. The initial assessment of an acute ankle injury 
should include questions about the timing and mechanism of the injury. The Ottawa Ankle and Foot Rules provide 
clinical guidelines for excluding a fracture in adults and children and determining if radiography is indicated at the 
time of injury. Reexamination three to five days after injury, when pain and swelling have improved, may help with 
the diagnosis. Therapy for ankle sprains focuses on controlling pain 
and swelling. PRICE (Protection, Rest, Ice, Compression, and Eleva-
tion) is a well-established protocol for the treatment of ankle injury. 
There is some evidence that applying ice and using nonsteroidal anti-
inflammatory drugs improves healing and speeds recovery. Functional 
rehabilitation (e.g., motion restoration and strengthening exercises) is 
preferred over immobilization. Superiority of surgical repair versus 
functional rehabilitation for severe lateral ligament rupture is contro-
versial. Treatment using semirigid supports is superior to using elastic 
bandages. Support devices provide some protection against future 
ankle sprains, particularly in persons with a history of recurrent 
sprains. Ankle disk or proprioceptive neuromuscular facilitation exer-
cise regimens also may be helpful, although the literature supporting 
this is limited. (Am Fam Physician 2006;74:1714-20, 1723-4, 1725-6. 
Copyright © 2006 American Academy of Family Physicians.)

▲

 Patient information: 
Handouts on ankle sprains 
and ankle exercises after 
a sprain, written by the 
author of this article, are 
provided on pages 1723 
and 1725, respectively.
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history and physical examination

Physicians should ask patients with ankle 
injuries about the mechanism and timing 
of the injury and if the patient has a history 
of recurrent sprains. Urgent evaluation is 
recommended for patients with a high level 
of pain, rapid onset of swelling, coldness or 
numbness in the injured foot, inability to 
bear weight, or a complicating condition 
(e.g., diabetes).10 Reexamining the patient 
three to five days after injury is important in 
distinguishing partial tears from frank liga-
ment ruptures.11 Excessive swelling and pain 
can limit an examination up to 48 hours 
after injury.

Key physical examination findings asso-
ciated with more severe grade III sprains 
include swelling, hematoma, pain on palpa-
tion, and a positive anterior drawer test. A 
systematic review showed that 96 percent 
of patients with all four of these findings 
had a lateral ligament rupture compared 
with only 14 percent of patients without 
all of these findings.11 Three clinical trials 
showed that the presence of these find-
ings on physical examination is similar to 
arthrography in identifying lateral liga-
ment rupture.11 

The anterior drawer test (Figure 2) can 
detect excessive anterior displacement of the 
talus onto the tibia. If the anterior talofibu-
lar ligament is torn, the talus will subluxate 
anteriorly compared with the unaffected 
ankle. A crossed-leg test (Figure 3) can detect 
a high ankle sprain. This injury is indicated 
if pressure applied to the medial side of 

the knee produces pain in the syndesmosis 
area.12 The inversion stress test or talar tilt 
(Figure 4) can detect calcaneofibular liga-
ment instability.6 No definite end point or 
unilateral joint laxity suggests a grade III 
ankle sprain.

ottawa ankle and foot rules

The Ottawa Ankle and Foot Rules (Figure 
5) can reduce unnecessary radiography in 
children and adults.13 A systematic review 
validated the usefulness of the rules in pre-
dicting the need for radiography.13 The review  
included 12 studies assessing the ankle, 
eight assessing the foot, 10 assess-
ing both, and six assessing the use of the 
rules in children.13 The rules missed frac-
ture in only 47 out of 15,581 patients  
(0.3 percent). Therefore, the rules correctly 
ruled out fracture, without using radiogra-
phy, in 299 out of 300 patients. 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
Rating References

Nonsteroidal anti-inflammatory drugs help reduce swelling and pain 
after ankle injuries and may decrease the time it takes for the patient 
to return to usual activities.

 B 19, 20

Semirigid or lace-up ankle supports are recommended as a functional 
treatment for ankle injuries. 

 B 22

Use of semirigid or lace-up ankle supports is an option to decrease the 
risk of recurrent ankle injury, especially in patients with a history of 
recurrent sprains.

 B 28, 29

Graded exercise regimens, especially those involving proprioceptive 
elements such as ankle disk training, are recommended to help reduce 
the risk of ankle sprain.

 B 
 

28, 30 
 

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evi-
dence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information 
about the SORT evidence rating system, see page 1666 or http://www.aafp.org/afpsort.xml.

table 1

Grades of Ankle Sprain

Sign/symptom Grade I Grade II Grade III

Ligament tear None Partial Complete 

Loss of functional ability Minimal Some Great

Pain Minimal Moderate Severe

Swelling Minimal Moderate Severe

Ecchymosis Usually not Common Yes

Difficulty bearing weight None Usual Almost always

Information from reference 5.
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Although the rules are designed for high 
sensitivity, their specificity is highly vari-
able, ranging from 10 to 79 percent. Vari-
ability in clinical skill, setting, and patient 
recall may influence the number of unneces-
sary radiographs that are avoided. 

Treatment
The immediate goals of treating acute ankle 
sprain are to decrease pain and swelling and 
protect ankle ligaments from further injury.14 
The PRICE (Protection, Rest, Ice, Compres-
sion, Elevation) treatment protocol for acute 
ankle injury is commonly used. The protocol 
includes elevating the ankle and protecting it 
with a compressive device. Ice is applied to 
the injured ankle, and the patient is advised 
to rest for up to 72 hours to allow the liga-
ments to heal.

cryotherapy

The American Academy of Family Physi-
cians, the American Academy of Orthopedic 
Surgeons, and others recommend cryother-
apy for ankle sprains, and there appears 
to be no strong evidence against this ther-
apy.15 Direct application of cryotherapy helps 
reduce edema and probably helps decrease 
pain and recovery time.16 A systematic review 
of small, limited-quality studies evaluated 
cryotherapy for acute soft-tissue injuries and 
showed wide variations in the use and timing 
of the therapy.17 Cryotherapy with exercise 
may be somewhat beneficial, although the 
value of this therapy alone is unclear.17

One study of compression with cryo-
therapy for inversion ankle sprains suggests 

Figure 2. Anterior drawer test to assess the integrity of the anterior 
talofibular ligament. If the ligament is torn, the talus will subluxate 
anteriorly compared with the unaffected ankle.
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Figure 1. Lateral view of the ankle and ligaments that maintain articulation.
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that patients with focal compression recover 
function earlier, but the study was too small 
to draw definitive conclusions.18 Heat is not 
recommended for the treatment of acute 
ankle injury.

nonsteroidal anti-inflammatory Drugs

Controlled trials of nonsteroidal anti-inflam-
matory drugs (NSAIDs; e.g., piroxicam 
[Feldene], celecoxib [Celebrex], naproxen 
[Naprosyn]) in patients with ankle sprain 
showed that, compared with placebo, NSAIDs 
were associated with improved pain control and 
function, decreased swelling, and more rapid 
return to activity.19,20 A randomized controlled 
trial compared piroxicam with placebo in 364 
Australian army recruits with ankle sprains.19 
Participants who took piroxicam experienced 
less pain, had increased exercise endurance, 
and were able to return to duty more quickly.19 
A placebo-controlled trial comparing celecoxib 
and naproxen revealed similar improvements 
in level of pain and ankle function in patients 
with ankle sprains.20 

functional treatment 

Although the overall quality of studies on 
functional treatment is somewhat limited, a 
systematic review of 21 trials (2,184 total par-
ticipants) showed that functional treatment 
is superior to immobilization for treatment 
of ankle sprains.21 Five of the trials showed 
that, compared with immobilization, more 
patients undergoing functional treatment 
returned to sports during the study period, and 
two trials showed that these patients returned 
to sports 4.6 days sooner (95% confidence 
interval [CI], 1.5 to 7.6). Seven of the tri-
als showed that patients undergoing func-
tional treatment returned to work 7.1 days 
sooner than those treated with immobilization  
(95% CI, 5.6 to 8.7).21 Although the extent 
and type of benefit associated with functional 
treatment varied among individual studies, no 
benefits were seen with immobilization. 

Functional treatment usually consists of 
three phases: (1) the PRICE protocol is initi-
ated within 24 hours of injury to minimize 
pain and swelling and limit the spread of 
injury; (2) exercises to restore motion and 
strength usually begin within 48 to 72 hours 

of injury (see accompanying patient handout 
for exercise descriptions); and (3) endurance 
training, sport-specific drills, and training 
to improve balance begin when the second 
phase is well underway. 

ankle support

A Cochrane review showed that lace-up or 
semirigid supports are more effective for 
ankle injury than tape or elastic bandages.22 
The review identified nine trials (892 total 
participants) that evaluated different meth-
ods of ankle support.22 When compared with 
the elastic bandage, the semirigid ankle sup-
port resulted in a shorter time to return to 
sports23 and to work22 and less ankle instabil-

Figure 3. Crossed-leg test to detect high ankle (syndesmotic) sprain. A 
high ankle sprain will cause pain in the syndesmosis area (arrows) when 
pressure is applied to the medial side of the knee.
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ity.24 The lace-up ankle support significantly 
decreased persistent swelling at short-term 
follow-up compared with the semirigid ankle 
support, taping, or bandaging.22 More skin 
irritation was reported with taping than with 
the other methods.22

surgery

Surgery versus conservative treatment for 
acute lateral ankle ligament sprain is con-
troversial. A Cochrane review comparing 
surgical repair with a variety of conservative 
treatments analyzed 17 trials (1,950 total 
participants).25 Surgery was more favorable 
than conservative treatment in time to return 
to sports, pain, and functional instability. 
However, these differences were not seen 
when adjustments were made for the qual-
ity of studies.25 Overall pooled results of  
11 clinical trials from the review showed no 
difference between surgery and conservative 
treatment in recurrence of ankle sprains; 
however, time to return to work was longer 
after surgery.25 Direct comparisons between 
treatment methods were difficult because of 
the variations in the quality of the trials. 

A prospective trial followed patients with 
ankle ligament ruptures who were ran-

domized to receive functional or surgical  
treatment.26 After eight years, fewer patients 
who had surgery reported residual pain (rela-
tive risk [RR] = 0.64; 95% CI, 0.41 to 1.0), 
chronic ankle instability (RR = 0.62; 95% CI,  
0.42 to 0.92), and recurrent sprains (RR = 
0.54; 95% CI, 0.41 to 0.72).26 However, this 
trial was limited to a single health care cen-
ter. There is no consensus on whether sur-
gery is better than functional treatment for 
ankle injuries, although surgery may be most 
beneficial for patients with severe ruptures. 

therapeutic ultrasonography

Therapeutic ultrasonography appears to 
have no value in the treatment of acute ankle 
sprain. A Cochrane review examined five trials  
(572 total participants), although only one 
trial was high quality.27 None of the placebo-
controlled trials demonstrated a difference 
between true and sham ultrasonography for 
any outcome measure after seven to 14 days.27 

Prevention 
Exercise regimens and external ankle sup-
ports usually are recommended to prevent 
ankle sprain. A Cochrane review identi-
fied 14 trials (8,279 total participants) that 
evaluated exercise training regimens and 
a variety of support devices.28 The review 
showed a 47 percent relative reduction 
in ankle sprains in persons who used an 
external ankle support and participated 
in high-risk sporting activities (95% CI,  
40.0 to 69.0).28 This reduction was greatest 
for those with a history of recurrent sprains, 
although the therapy was beneficial even 
in those without a prior sprain. There was 
no change in the severity of ankle sprains 
or incidence of other leg injuries. There 
was some evidence that ankle disk train-
ing exercises reduced the risk of recurrent  
ankle sprains.28

Another review examined the effective-
ness of taping and bracing in preventing 
recurrent ankle sprain.29 Taping was more 
expensive than bracing, primarily because of 
the time needed to apply it in the sports set-
ting. Lace-up bracing (air cast) was benefi-
cial for persons with previous ankle sprain. 
The studies were limited to athletic young 

Figure 4. Inversion stress test or talar tilt to 
assess the integrity of the calcaneofibular 
ligament. 
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adults, and the results are not necessarily 
applicable in older patients, children, or 
persons who are inactive.29

Individual studies also have evaluated 
proprioceptive neuromuscular facilitation 
exercises or training regimens for injury 
prevention. A prospective study of Dutch 
volleyball players receiving proprioceptive 
balance board training showed significantly 
fewer ankle sprains in the intervention 
group compared with those participating 
in usual exercise (one fewer sprain per 
2,500 playing hours).30 This difference 
only was observed in players with previous 
ankle sprains, and the intervention group 
had more overuse knee injuries.30 Another 
study included 92 patients presenting to 
Scandinavian emergency departments who 
received ankle rehabilitation training or 
usual care.31 After one year, fewer par-
ticipants in the training group had rein-
jured their ankles (two out of 29 versus  
11 out of 38 patients). Many patients were 
lost to follow-up, however.31

The author thanks the following for their help in the prepa-
ration of the manuscript: Lamont Cavanagh, M.D., C.A.Q., 
University of Oklahoma (OU)-Tulsa, Department of Family 
Medicine; Michael Hagen, M.D., American Board of Family 
Medicine and Assessment Technologies, Inc.; John Tipton, 
M.D., OU-Tulsa, Department of Family Medicine; Heather 

Vice, R.N., B.S.N., M.S.H.S., OU-Tulsa, Department of 
Family Medicine; and Ginger Haines, B.S., Janet Gaskins, 
M.S., C.F.R.E., and staff, OU-Tulsa Department of Family 
Medicine, Division of Research.

The Author
DOUGLAS IVINS, M.D., M.S.C.E., is assistant professor 
in the Department of Family Medicine at the University 
of Oklahoma College of Medicine-Tulsa. He received 
his medical degree from the University of Medicine and 
Dentistry of New Jersey-Robert Wood Johnson Medical 
School, New Brunswick, and completed a family practice 
residency at the Memorial Hospital of Burlington County, 
Mt. Holly, N.J. Dr. Ivins completed a research/medical 
informatics fellowship at the University of Pennsylvania 
School of Medicine, Philadelphia, where he also received a 
master’s degree in clinical epidemiology and biostatistics. 

Address correspondence to Douglas Ivins, M.D., M.S.C.E., 
University of Oklahoma College of Medicine-Tulsa, Dept. 
of Family Medicine, 1111 South St. Louis Ave., Tulsa, OK 
74120 (e-mail: douglas-ivins@ouhsc.edu). Reprints are 
not available from the author.

Author disclosure: Nothing to disclose.

REFERENCES

	 1.	 Beynnon BD, Renstrom PA, Alosa DM, Baumhauer 
JF, Vacek PM. Ankle ligament injury risk factors: a 
prospective study of college athletes. J Orthop Res 
2001;19:213-20.

	 2.	 Woods C, Hawkins R, Hulse M, Hodson A. The Football 
Association Medical Research Programme: an audit of 
injuries in professional football: an analysis of ankle 
sprains. Br J Sports Med 2003;37:233-8.

Figure 5. Ottawa Ankle and Foot Rules. Ankle radiography is indicated only if a patient has pain in the malleolar zone 
and any of the following findings: bone tenderness at A or B or the inability to bear weight (four steps) immediately after 
injury and in the emergency department or physician’s office. Foot radiography is indicated only if a patient has pain in 
the midfoot zone and any of the following findings: bone tenderness at C or D or the inability to bear weight (four steps) 
immediately after injury and in the emergency department or physician’s office.

Lateral View Medial View

C. Base of fifth metatarsal

A. Posterior edge or tip 
of lateral malleolus

Midfoot zone

Malleolar zone

D. Navicular bone

B. Posterior edge of tip 
of medial malleolus

2.4 in  
(6 cm)

2.4 in  
(6 cm)

IL
LU

ST
R

A
TI

O
N

S 
B

Y
 D

A
V

E 
K

LE
M

M



1720  American Family Physician	 www.aafp.org/afp	 Volume 74, Number 10 ◆ November 15, 2006�

Acute Ankle Sprain

	 3.	 Bahr R. Can we prevent ankle sprains? In: MacAuley D, 
Best TM, eds. Evidence-Based Sports Medicine. 14th 
ed. London, U.K.: BMJ, 2002:470.

	 4.	 McKay GD, Goldie PA, Payne WR, Oakes BW. Ankle 
injuries in basketball: injury rate and risk factors.  
Br J Sports Med 2001;35:103-8.

	 5.	 Wexler RK. The injured ankle. Am Fam Physician 
1998;57:474-80.

	 6.	 Wolfe MW, Uhl TL, Mattacola CG, McCluskey LC. Man-
agement of ankle sprains [Published correction appears 
in Am Fam Physician 2001;64:386]. Am Fam Physician 
2001;63:93-104.

	 7.	 Garrick JG, Requa RK. The epidemiology of foot and 
ankle injuries in sports. Clin Sports Med 1988;7:29-36.

	 8.	 Beynnon BD, Murphy DF, Alosa DM. Predictive factors 
for lateral ankle sprains: a literature review. J Athl Train 
2002;37:376-80.

	 9.	 Tabrizi P, McIntyre WM, Quesnel MB, Howard AW. 
Limited dorsiflexion predisposes to injuries of the ankle 
in children. J Bone Joint Surg Br 2000;82:1103-6.

10.	Institute for Clinical Systems Improvement. Ankle 
sprain. Accessed June 8, 2006, at: http://www.icsi.
org/knowledge/detail.asp?catID=29&itemID=150.

	11.	 van Dijk CN. How evidence based is our clinical exami-
nation of the ankle? In: MacAuley D, Best TM, eds. 
Evidence-Based Sports Medicine. 14th ed. London, 
U.K.: BMJ, 2002:445-7.

12.	Kiter E, Bozkurt M. The crossed-leg test for examina-
tion of ankle syndesmosis injuries. Foot Ankle Int 
2005;26:187-8.

13.	Bachmann LM, Kolb E, Koller MT, Steurer J, ter Riet G. 
Accuracy of Ottawa Ankle Rules to exclude fractures 
of the ankle and mid-foot: systematic review. BMJ 
2003;326:417.

	14.	Safran MR, Zachazewski JE, Benedetti RS, Bartolozzi 
AR III, Mandelbaum R. Lateral ankle sprains: a com-
prehensive review part 2: treatment and rehabilitation 
with an emphasis on the athlete. Med Sci Sports Exerc 
1999;31(7 suppl):S438-47.

15.	Foot and ankle. In: Snider RK, ed. Essentials of Muscu-
loskeletal Care. Rosemont, Ill.: American Academy of 
Orthopaedic Surgeons, 2001:392.

	16.	Thompson C, Kelsberg G, St Anna L, Poddar S. Clinical 
inquiries. Heat or ice for acute ankle sprain? J Fam Pract 
2003;52:642-3.

	17.	 Bleakley C, McDonough S, MacAuley D. The use of ice 
in the treatment of acute soft-tissue injury: a systematic 
review of randomized controlled trials. Am J Sports 
Med 2004;32:251-61.

18.	Wilkerson GB, Horn-Kingery HM. Treatment of the 
inversion ankle sprain: comparison of different modes 
of compression and cryotherapy. J Orthop Sports Phys 
Ther 1993;17:240-6. 

19.	Slatyer MA, Hensley MJ, Lopert R. A randomized 
controlled trial of piroxicam in the management of 
acute ankle sprain in Australian Regular Army recruits. 
The Kapooka Ankle Sprain Study. Am J Sports Med 
1997;25:544-53.

	20.	Petrella R, Ekman EF, Schuller R, Fort JG. Efficacy of 
celecoxib, a COX-2-specific inhibitor, and naproxen in 
the management of acute ankle sprain: results of a 
double-blind, randomized controlled trial. Clin J Sport 
Med 2004;14:225-31.

21.	Kerkhoffs GM, Rowe BH, Assendelft WJ, Kelly KD, 
Struijs PA, van Dijk CN. Immobilisation for acute ankle 
sprain. A systematic review. Arch Orthop Trauma Surg 
2001;121:462-71.

22.	Kerkhoffs GM, Struijs PA, Marti RK, Assendelft WJ, 
Blankevoort L, van Dijk CN. Different functional treat-
ment strategies for acute lateral ankle ligament inju-
ries in adults. Cochrane Database Syst Rev 2002;(3):
CD002938.

23.	Karlsson J, Eriksson BI, Bergsten T, Rudholm O, Sward 
L. Comparison of two anatomic reconstructions for 
chronic lateral instability of the ankle joint. Am J Sports 
Med 1997;25:48-53.

24.	Zeegers AC. Supination injury of the ankle joint [Thesis]. 
Utrecht, the Netherlands: University of Utrecht, 1995.

25.	Kerkhoffs GM, Handoll HH, de Bie R, Rowe BH, Struijs 
PA. Surgical versus conservative treatment for acute inju-
ries of the lateral ligament complex of the ankle in adults. 
Cochrane Database Syst Rev 2002;(3):CD000380.

26.	Pijnenburg AC, Bogaard K, Krips R, Marti RK, Bossuyt 
PM, van Dijk CN. Operative and functional treat-
ment of rupture of the lateral ligament of the ankle. 
A randomised, prospective trail. J Bone Joint Surg Br 
2003;85:525-30.

27.	 Van Der Windt DA, Van Der Heijden GJ, Van Den Berg 
SG, Ter Riet G, De Winter AF, Bouter LM. Ultrasound 
therapy for acute ankle sprains. Cochrane Database 
Syst Rev 2002;(1):CD001250.

28.	Handoll HH, Rowe BH, Quinn KM, de Bie R. Interven-
tions for preventing ankle ligament injuries. Cochrane 
Database Syst Rev 2001;(3):CD000018.

29.	Olmsted LC, Vela LI, Denegar CR, Hertel J. Prophylactic 
ankle taping and bracing: a numbers-needed-to-treat 
and cost-benefit analysis. J Athl Train 2004;39:95-100.

30.	Verhagen E, van der Beek A, Twisk J, Bouter L, Bahr 
R, van Mechelen W. The effect of a proprioceptive 
balance board training program for the prevention of 
ankle sprains: a prospective controlled trial. Am J Sports 
Med 2004;32:1385-93.

31.	Holme E, Magnusson SP, Becher K, Bieler T, Aagaard 
P, Kjaer M. The effect of supervised rehabilitation on 
strength, postural sway, position sense and re-injury 
risk after acute ankle ligament sprain. Scand J Med Sci 
Sports 1999;9:104-9.


