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INTRODUCTION

	 Lateral ankle sprains are the most common 
ankle injuries, especially for athletic or recreational 
activities. In the American and British, about 
23,000 and 5,000 ankle injuries occurred per day, 
respectively.1-3 Above 70% of patients with initial 
ankle sprain may be recurrence and become chronic 
ankle instability if given inappropriate treatment.4 
Furthermore, the chronic ankle instability could 
limit physical activity and increase the risk of 
degeneration of the joint as well as increase the risk 
of osteoarthritis.5

	 Currently, there are two strategies for the acute 
ankle sprains, including operative treatment 
and  conventional  treatment. The choice of 
treatment for this injury remains controversial. In 
previous studies, the operative treatment could 
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ABSTRACT
Objectives: To conduct a Meta analysis with 12 related published studies to compare the effect 
of operative and conventional treatment for acute ankle sprain.
Methodology: A systematic research on the published paper was conducted for randomized 
controlled trial studies. Three data bases were searched, including Pubmed, EMbase and ISI web 
of Knowledge, and we compared the efficacy of two treatment methods, operative treatment 
and functional treatment, for acute ruptures of lateral ankle. A total of 15 related RCT studies 
were included in our study. RevMan software was taken to analyze the data.
Results: The 15 studies involved 1413 mostly young adults, 665 of them received surgical 
treatment, while 748 received conventional treatment. The results showed surgical treatment 
is more beneficial as compared  to conventional treatment in terms of ankle activity and 
instability, with the OR(95%CI) of 5.15 (1.06-25.03) and 1.72 (1.31-2.26), respectively. However, 
the surgical treatment was accompanied with  great risk of complication, including DVT, 
tenderness of scar, sensory loss and wound infection or necrosis.
Conclusion: Surgical treatment is better than the conventional treatment alone, especially for 
the outcome of the ankle activity and instability. Further high quality randomized controlled 
trials are required.

KEY WORDS: Acute ruptures, Lateral ankle ligmant, Ankle sprain, Surgical treatment, 
Conventional treatment.
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gain more efficacy rate for acute ankle sprains, but 
this method may bring more complications such 
as tenderness of scar, sensory loss, infection or 
wound necrosis.6-8 Therefore, a systematic review 
was used in our study to compare the effectiveness 
of operative  and conventional  treatment  for acute 
ankle sprains.

METHODOLOGY
Study selection: The criteria of the study selection 
were randomized controlled trials (RCT) comparing 
the effectiveness between operative procedure and 
functional treatment for acute ankle sprains. Three 
databases were searched including Ovid (Ovid 
Technologies, Inc., New York, 1980- May 1th, 2011), 
EMbase (Elsevier, Amsterdam, the Netherlands, 
1980 to May 1th, 2011), and ISI Web of Knowledge 
(Thomson Scientific Technical Support, New 
York, 1980 to May 1th, 2011). The relevant terms 
for searching studies included ‘ligment’, ‘ankle’, 
‘Sprains or Strains or rupture or injury’, ‘treatment’, 
‘conventional’ and ‘surgical’ and ‘randomized 
controlled trial’. If one study was  published more 
than twice, only one study was  included.  Each title 
and abstract of the searched study was reviewed by 
two reviewers, and they would decide which one 
would be selected. The full text was reviewed if 
the abstract and title was  in line with the included 
criteria. We extracted the authors, publication 
years, study site, study type, sample size, duration 
of follow-up, the ankle activity, subjective 
instability and complication. If there was any initial 
disagreement, it was resolved by discussion in our 
group.

Assessment of risk of bias: The risk of bias was 
independently  assessed  by two reviewers in our 
group, and the risk of bias was  assessed according 
to the criteria by Cochrane Collaboration.9 The 
criteria used in our study included five domains (11 
items).  Each item would be decided by yes, no, or 
unsure. If there was  disagreement, it was  resolved 
by discussion. Studies with more than 6 ‘yes’ items 
were regarded as low risk of bias.
Statistics: The main outcome measures 
were assessed by the odds risks and 95% confidence 
interval (OR, 95% CI) for comparation of operative 
procedure and functional treatment for acute lateral 
ankle sprains.10 The pooled OR was estimated using 
fixed effects models or random effects models. If 
there was heterogeneity between studies, random 
effect model would be chosen, otherwise, the fixed 
effect was included. The significant of odds ratio 
was decided by Z test, and the significant level was 
determined at 0.05. The heterogeneity was analyzed 
by chi-square-based Q statistic test11 and an I2 test12, 
and the significant level was determined at 0.1. We 
also assessed the publication bias of this systematic 
review, which was analyzed by funnel plot. If an 
asymmetric plot was showed, the publication bias 
might be existed.13

RESULTS
	 A total of 192 articles were searched according 
to our search items, and 177 were excluded due 
to  duplication, non-randomized controlled trials 
and unrelated articles. Finally, a total of 15 studies 
were related to the inclusion criteria, and included 
in our systematic review. The authors, publication 

Fig.1: Comparison of recovery to preinjury activity by surgical treatment and 
functional treatment in acute ruptures of lateral ankle ligmant.
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years, study site, study type, sample size, duration 
of follow-up, the ankle activity, subjective instability 
and complication were extracted and summarized 
in Table-I. The effectiveness of the operative 
procedure and functional treatment for acute lateral 
ankle sprains was compared and pooled. All 
the articles were from 1981 to 2011. All the trials 
were conducted from United Kingdom, Germany, 
Finland, Denmark, Netherlands and Australia. 
The 15 studies involved 1413 mostly young adults, 
665 of them received surgical treatment, while 748 
received conventional treatment. 
	 The conventional treatment were regarded as 
ice application, partial  immobilization with tap, 
brace, or bandage, complete  immobilization   with 
plaster cast, a home exercise, instructions for 
early ankle  mobilization,  or a combination of the 
above treatments. The surgical treatment included 
ligament repair or reconstruction followed 
by  conventional  modalities. The mean age of 
the included studies were at the range of  16 to 
45 years. After assessing the total risk of bias, five 
studies were classified as low risk of bias. The main 
biases were blinding, allocation concealment, and 
similarity of treatment groups at baseline.
	 After conducting pooling analysis, significant 
heterogeneity was found in studies on results 

of ankle activity and instability (both p<0.05) 
(Fig.1). Seven studies demonstrated a significant 
difference in the recovery of ankle activity, surgical 
treatment was more effective than the conventional 
treatment (OR=5.15, 95% CI=1.06-25.03), and a 
heavy heterogeneous was found between studies. 
Among the 7 studies, 5 studies showed a high risk 
of bias, and two showed low risk of bias. The great 
heterogeneous may be due to the great bias during 
studies. Fig.2 shows the stability after treatment, 
and surgical treatment could gain more people 
with ankle function stability than the functional 
treatment, with the OR and 95% CI of 1.72 (1.31-
2.26). Also, great heterogeneity was found in studies 
(p<0.05). All studies in analysis showed high risk of 
bias. 
	 Table-II shows the complication of the two 
methods for treatment with acute ruptures of lateral 
ankle ligmant. We found the surgical treatment 
was accompanied with greater risk of complication 
(OR=4.49, 95%CI=2.15-9.36), including DVT, 
tenderness of scar, sensory loss and wound 
infection or necrosis. No heterogeneity was found 
in these studies. 
	 For the sensitivity analysis, the results still showed 
robust after removing studies with risk of bias 
lower than 3 points. Moreover, we did not find an 

Treatment methods for acute ankle sprain

Table-I: Characteristics of included studies.
Study ID	 Country	 Follow up	 Intervention group / 	 Age	 Score of	 Outcome
		  (months)	      control group	 (years)	 risk of bias
Evans 19846	 United	 24	 50/50	 16-35	 2	 Ankle activity, subjective 
	 Kingdom					     instability, complication
Klein 19887	 Germany	 24	 30/30	 16-40	 3	 Ankle activity, subjective 
						      instability, complication
Korkala 198714	 Finland	 24	 50/100	 15-50	 3	 Ankle activity, subjective 
						      instability, complication
Moller-Larsen	 Denmark	 12	 55/120	 15-47	 3	 Ankle activity, 
   198815						      complication
Petersen 198516	 Denmark	 12	 29/30	 15-50	 2	 Ankle activity, 
						      complication
Pijnenburg	 Netherlands	 72	 159/158	 18-45	 5	 Ankle activity, 
  200317						      complication	

Specchiulli 200118	 Italy	 27	 50/50	 Average 25	 4	 Subjective instability,
						      complication
Povacz 199819	 Australia	 6	 73/73	 16-39	 4	 Ankle activity, subjective 
						      instability, complication
Kalkkonen 199620	 Finland	 9	 30/30	 15-55	 3	 Ankle activity, subjective 
						      instability, complication
Sommer 198721	 Germany	 6	 36/27	 18-45	 3	 Subjective instability
Pihlajamaki	 Finland	 168	 25/26	 Average	 6	 Subjective instability
  201022				    20.4	

Takao 201123	 Japan	 12	 78/54	 18-32	 4	 Ankle activity; subjective 
						      instability

file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(224337621, 304, '15394');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(224337621, 304, '15394');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(224337621, 304, '15394');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15070');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1409');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1409');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1409');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1413');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1413');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(14610502, 37, '1413');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15061');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15062');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15062');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15067');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15067');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15069');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2527052885, 772, '15069');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2214612581, 943, '23895');
file:///D:/-...PJMS%20folder/Word%20Files/Oct-Dec_2012/javascript:openDSC(2214612581, 943, '23895');


898   Pak J Med Sci   2012   Vol. 28   No. 5      www.pjms.com.pk

obvious publication bias by Egger test (p=0.09 and 
p=0.61 for studies on ankle activity and instability, 
respectively).

DISCUSSION

	 In this present study, we compared the efficacy of 
surgical procedure and conventional treatment for 
patients  with  acute ankle  sprains,  and the results 
showed effect of surgical treatment was better 
than that of the conventional treatment in terms 
of ankle activity  and  instability  during a short 
term period after treatment.  However,   operative 
treatment had more complication than that of 
the conventional treatment. The evidence for the 
comparison of efficacy of operative procedure 
and conventional  treatment  for  acute ankle 
sprains was based on 15 published studies, and 
the limited sample size might lower the statistical 
power.  Because there was several  conventional 
treatments, and treatment effect might vary due 
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to different methods, a subgroup analysis was 
conducted according to the different treatment. 
However, we did not conduct this analysis because 
of limited number of published studies  and 
unavailable data. There was great heterogenecity 
between studies, and the reasons might be the 
ethnicities, risk of bias, duration of follow-up, and 
outcome indexes. Most of the  included  studies 
were assessed with high risk bias. Therefore, a 
sensitivity analysis was conducted. After excluding 
high risk studies, the results showed robust. The 
reasons might be several studies have significant 
treatment allocation concealment, and they do 
not include all data of the enrolled patients. This 
allocation concealment could result in great 
selection bias, and induce overestimation of the 
treatment efficacy.6,16 Also, the different outcomes, 
including recovery to pre-injury activity and ankle 
function stability as well as recurrent ankle injury 
may restrain to conduct a best evidence synthesis. 

Table-II: Comparison of complication by surgical treatment and functional 
treatment in acute ruptures of lateral ankle ligmant.

Variables	 Surgery treatment	 Conventional treatment	 Odds Ratio(95% CI)	 P value
	 Events/Total	 Events/Total	 	

DVT	 7/138	 4/189	 2.56(0.77-8.59)	 0.13
Tenderness of scar	 9/260	 0/264	 5.57(1.18-26.37)	 <0.05
Sensory loss	 18/361	 0/358	 8.01(2.08-30.82)	 <0.05
Wound infection or necrosis	 3/346	 0/400	 3.98(0.44-36.34)	 0.22
Pooled results	 37/1105	 4/1211	 4.49(2.15-9.36)	 <0.05

Fig.2: Comparison of ankle function stability by surgical treatment and
functional treatment in acute ruptures of lateral ankle ligmant.
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The limited evidence found the effectiveness of 
surgical treatment is more favourable than the 
conventional treatment. Previously, another meta-
analysis reported that surgical treatment is benefits 
for patients with acute ruptures of lateral ankle 
ligament with low quality and potentially biased 
evidence.24 A recent study concluded that a surgery 
combined with conventional treatment is beneficial 
to the grade III ankle sprain, and conventional 
treatment, such as   immobilization with tape or 
brace, weight-bearing ambulation, motion exercises 
could result a quickly recovery to ankle sprain 
below than II grade.25

	 In summary, the recovery of the ankle activity 
and instability of surgical procedure is significantly 
better than conventional treatment alone for acute 
ankle sprain. However, due to the limited number 
of published studies, we did not find significant 
improvement in other outcomes. Therefore, there is 
a strong need for high quality RCTs regarding the 
effectiveness of  surgical  procedure in comparison 
to conventional treatment in populations with 
different stage of injuries.
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