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Introduction

Ankle fractures are among the most common orthopedic 
injuries sustained in the pediatric population. These injuries 
can have a significant impact on long-term patient function 

(1-3). Pediatric ankle fractures, which include fractures to 

the distal fibula or tibia, constitute about 5% of all fractures 

in the pediatric population, and more frequently require 

surgical intervention for proper management than other 
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common pediatric fractures (1,3). Due to the nature and 
impact of pediatric ankle fractures on long-term patient 
outcomes, including posttraumatic arthritis and alterations 
to activity level which may impact developmental 
psychology, these fractures currently pose a significant 
challenge to orthopedic surgeons and patients alike (1,3). 
Adding to the complexity of the management of pediatric 
ankle fractures for orthopedic surgeons, there are several 
surgical options that exist for anatomical reduction and 
fixation, including both open and arthroscopic approaches 
(1-5). Recently, there has been increasing interest in the use 
of arthroscopic surgery for the management of pediatric 
ankle fractures (4,6-9).

A large amount of research has been performed to 
examine the impact and utility of ankle arthroscopy in 
adult ankle fractures. Arthroscopy can be applied as a 
diagnostic tool prior to open components of surgical 
fixation to assess for syndesmotic or other ligamentous 
disruption and osteochondral injury, or as an adjunct during 
open reduction and internal fixation (ORIF), to optimize 
visualization of articular congruity with compelling 
improvements in radiographic parameters and patient-
reported outcomes (2,10,11). Despite the growing body of 
evidence supporting the use of arthroscopy for adult ankle 
fractures, there is limited evidence on the effectiveness of 
arthroscopic-assisted management of these injuries in the 
pediatric population. To date, there exists no systematic 
review on the use of arthroscopy for the management of 
pediatric ankle fractures. The purpose of this study is to 

assess the use, effectiveness, and outcomes of arthroscopy 
in the management of pediatric ankle fractures to prevent 
complications and improve patient outcomes. We present 
this article in accordance with the PRISMA reporting 
checklist (available at https://aoj.amegroups.com/article/
view/10.21037/aoj-23-51/rc).

Methods

Initial search criteria

A systematic review on the topic of  arthroscopic 
management of pediatric ankle fractures was performed 
using PubMed, Web of Science, CINAHL, and MEDLINE 
from database inception to February 22nd, 2023. Exact 
search terms used in each database were Arthroscopic 
AND (Pediatric OR children OR adolescents OR juvenile) 
AND (Ankle OR “distal tibia” OR talus OR fibula OR 
syndesmosis) AND “Fracture”. Article screening was 
performed by multiple authors. 

Inclusion and exclusion criteria

Inclusion criteria for this systematic review were pediatric 
population less than age 18, arthroscopic surgery 
management of the patient’s condition, fracture involving 
the ankle joint, and studies with level of evidence I–IV. 
Exclusion criteria were adult population age 18 and older, 
patient treatment with open surgery only or no surgery at 
all, and no fracture in the patient diagnosis.

Data extraction

Data extraction and compilation were completed by two 
authors. If disagreements in inclusion were identified, said 
article would be appraised by a third author as a tie-breaker. 
Data collected include first author, year of publication, full 
title, age of patient, sex of patient, type of surgery, type of 
fixation along with arthroscopic surgery, patient diagnosis, 
adjunct surgery, time until fracture union in weeks, time 
until return to preinjury activity in weeks, follow-up time 
in months, and other additional notes on outcomes and/or 
complications. 

Statistical analysis

Statistical analysis was performed using SPSS version 
29.0 (Armonk, NY: IBM Corp) for this systematic review. 

Highlight box

Key findings
•	 Ankle arthroscopy is being used as a stand-alone treatment with 

percutaneous fixation for fracture fixation and as an adjunct for 
open approaches in the pediatric population.

What is known and what is new? 
•	 The utility of ankle arthroscopy in the treatment of adult ankle 

fracture has been shown to be useful.
•	 Arthroscopic-assisted management of pediatric ankle fractures is 

being used with good outcomes as both a method for percutaneous 
fixation and an adjunct to open approaches. 

What is the implication, and what should change now? 
•	 Direct comparison with long-term follow-up of arthroscopic 

surgery to open reduction and internal fixation (ORIF) alone or 
ORIF in tandem with arthroscopic surgery for pediatric ankle 
fractures is needed.

https://aoj.amegroups.com/article/view/10.21037/aoj-23-51/rc
https://aoj.amegroups.com/article/view/10.21037/aoj-23-51/rc
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Frequency counts and descriptive analysis including mean, 
standard deviations, and ranges were performed for the 
current study.

Results

A total of 19 articles of the 176 articles obtained during the 
initial search met final inclusion criteria for this systematic 
review (4,5,8,9,12-26). There was a 100% agreement 
between articles included for review without the need for any 
article to be elevated for tertiary review. Refer to Figure 1 for 
PRISMA diagram outlining initial search, title and abstract 
screening, and full-text review for final inclusion. During 
the systematic review, only articles containing case reports 
or case series were found on the subject of arthroscopic 
management of pediatric ankle fractures; no prospective 
cohort, retrospective cohort, or randomized controlled 
trials were found in the literature. No bias assessment was 
done for the articles due to the low-level nature of these 
studies. This systematic review represents the largest case 
series concerning the arthroscopic management of pediatric 
ankle fractures. 

From the 19 included articles, 30 total pediatric patients 
with ankle fractures and subsequent arthroscopic surgery 
were included (Table 1). The patients had an average age 
of 13.8±1.6 years (range, 11–17 years) with 73.3% (n=22) 
of patients being male. Sixteen of the patients (53%) had 
arthroscopic surgery along with an adjunct surgery as 
indicated for their condition whereas 14 patients (47%) had 
arthroscopic surgery with or without percutaneous fixation. 
Of the 14 patients who underwent arthroscopic surgery 
without subsequent surgery, 86% (n=12) had percutaneous 
fixation to stabilize the fracture site. Of the two remaining 
patients who had arthroscopic surgery without subsequent 
surgery, one patient had bone grafting without fracture 
fixation and the other had bone removal and resection 
without fixation. Of the 27 patients (90%) with recorded 
fol low-up t imes,  the average fol low-up t ime was  
18.6±14.3 months (range, 1.5–60 months). Twenty-three 
of the patients (77%) underwent arthroscopic surgery for 
ankle fractures involving the epiphyseal plate. Refer to Table 
1 for more information on all articles and extracted data 
included in the present study. 

Of the 20 patients (67%) with recorded time until 

Identification of studies via databases

Total records identified (n=176)
• PubMed (n=78)
• CINAHL (n=10)
• MEDLINE (n=71)
• Web of Science (n=17)

Records screened by abstract and title 
for relevance (n=97)

Reports sought for retrieval and examined 
full text (n=25)

Reports sought for retrieval and examined 
full text (n=24)

Studies included in review (n=19)

Records removed before screening:
• Duplicate records manually removed 

(n=79)

Reports excluded for lack of full English 
text (abstract only), no arthroscopic surgery, 
adult patients (n=5)

Records excluded for lack of relevance 
(n=72)

Reports not retrieved (n=1)
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Figure 1 PRISMA diagram for the  study.
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resumed preinjury activity, the average return to preinjury 
activity was 14.1±9.55 weeks (range, 5–52 weeks). Of the 
19 patients (63%) with recorded time until fracture union, 
the average time until fracture union was 13.8±12.6 weeks 
(range, 6–52 weeks). Of the 17 patients with range-of-
motion (ROM) listed as an outcome, 16 patients (94%) had 
either “full” or “normal” ROM. Of the seven patients with 
outcome measure scores at follow-up, four patients scored 
100 on the American Orthopedic Foot and Ankle Score 
(AOFAS), one patient scored 97 on the AOFAS, one patient 
scored 100 on Ankle Hindfoot Score, and one patient 
scored 95 on Japanese Orthopedic Association (JOA). Only 
one patient (3%) required ORIF due to failed arthroscopic 
assisted reduction and fixation.

Discussion

This systematic review represents the largest grouped 
series to date of pediatric ankle fractures managed 
utilizing arthroscopic-assisted treatment. Unfortunately, 
this topic is under-investigated in the literature, as only 
low-level research in the form of case reports and case 
series (e.g., level IV evidence) documenting the use of 
arthroscopy in the treatment of ankle fractures in the 
pediatric population is available for analysis. Our analysis 
in pediatric populations—as defined as patients below age 
18—is consistent with the literature for adults in that ankle 
arthroscopy can be utilized either as a stand-alone treatment 
with percutaneous fixation for fixation of fractures or 
as an adjunct treatment to open approaches for fracture 
management (1,2,6,23). Fifty-three percent of patients 
(n=16) had arthroscopy along with another surgery in an 
adjunct manner while 47% of patients (n=14) underwent 
arthroscopic surgery with or without percutaneous fixation 
for fracture management. In our study, percutaneous 
fixation is commonly used during arthroscopic surgery as 
85% of patients who only had arthroscopic surgery received 
percutaneous fixation for fracture stabilization. According 
to the literature, using arthroscopy as an adjunct to ORIF 
may be valuable to identify intra-articular pathology that 
may not be recognized during ORIF alone (10,27). This 
is an important point to underscore, as the rate of missed 
intra-articular pathology has been reported to be as high as 
79% in ankle fractures (2,7,27). The utility of arthroscopy 
to identify intra-articular pathology in the pediatric 
population may be meaningful in fractures that incorporate 
open epiphyseal plates with articular involvement and 
contribute toward growth disturbance, deformity and long-

term impairments (1,3,10,27). Likewise, it is imperative 
to recognize that despite anatomic articular congruity 
restoration in the treatment of pediatric ankle fractures, the 
development of growth disturbances may not necessarily 
be prevented, since physeal insult may occur in the absence 
of articular extension in a pediatric ankle fracture. As such, 
ankle arthroscopy may only be applicable and have clinical 
utility in Salter-Harris III fractures of the tibial plafond or 
physeal fractures of the distal fibula, often seen in triplane 
ankle fractures. In our systematic review, 23 out of the total 
30 patients (77%) had fractures involving the epiphyseal 
plate, which may or may not have been observable via 
diagnostic arthroscopy. 

In terms of general outcomes for pediatric ankle fracture 
management using arthroscopic surgery, our study found 
that a high majority of patients (94%) had either “full” 
or “normal” ROM at final follow-up, indicating good-to-
excellent improvement after surgery (Table 1). Furthermore, 
many studies in this systematic review recorded time until 
return to preinjury activity, which was found to be 14.1±9.55 
weeks (range, 5–52 weeks) across the study population. 
There are no available parametric studies available to 
appraise whether arthroscopy, either as a stand-alone or in 
adjunct to ORIF, provides faster return to preinjury activity 
or improvements in ROM compared to ORIF alone in the 
pediatric population. This comparison has been examined 
in adult patients with the addition of arthroscopy to ankle 
fracture treatment yielding several benefits (11,27). Direct 
comparison in this regard represents an avenue for further 
investigation.

It should be noted that one patient in our study (3%) 
required revision ORIF after the initial arthroscopic-
assisted surgical management failed to achieve adequate 
fixation. Thus, it is possible that arthroscopic surgery alone 
may not be suitable for all pediatric ankle fractures in every 
situation, prompting orthopaedic surgeons to use their 
discretion when developing a surgical plan.

There are several limitations that impact the results of 
this systematic review. First, the broad utility and strength of 
this systematic review is limited due to the lack of strength 
in evidence on available literature on this topic as only case 
reports and case studies could be found on the topic of 
arthroscopic management of pediatric ankle fractures. 

Therefore, one of the main benefits of this study is to 
draw attention to the limited research on this topic to 
help motivate future investigation. However, in pooling 
all the available literature regarding this topic, we have 
generated by far the largest clinical series to date of patients 
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being treated for ankle fracture with arthroscopy, either 
as stand-alone treatment or in conjunction with internal 
fixation. Secondly, many studies did not report homogenous 
outcomes, precluding pooled analysis of the outcomes 
of arthroscopic surgery for pediatric ankle fractures. 
Furthermore, there were no significant complications 
reported for any of the thirty patients included in this 
systematic review, a finding which may be due to the 
limited duration of the follow-up in the majority of the 
studies. It remains to be seen if complication rates for 
arthroscopic-assisted ankle fracture surgery differ from 
that of purely open surgery in the pediatric population. 
Taking into consideration these important limitations, 
orthopaedic surgeons can conclude that the indication for 
arthroscopic evaluation in pediatric ankle fractures is not 
yet substantiated in the literature due to lack of available 
clinical evidence. Sensibly, more research is needed to 
determine the impact and the utility of arthroscopic surgery 
for pediatric ankle fractures. 

Conclusions

Arthroscopic-assisted management of pediatric ankle 
fractures has the potential to improve outcomes, especially 
for fractures involving open physes to enhance reduction 
and reduce the risk of resultant growth disturbance, 
deformity, and associated long-term morbidity. This 
systematic review represents the largest collection of 
pediatric patients undergoing arthroscopic surgery for ankle 
fractures to date. Arthroscopy has been used as a stand-alone 
with percutaneous fixation or in tandem with open surgeries 
for ankle fracture management in the pediatric population. 
More research is needed to fully elucidate the utility of this 
treatment modality as well as the subsequent impact on 
outcomes and complication rates. Direct comparison with 
long-term follow-up of arthroscopic surgery to ORIF alone 
or ORIF in tandem with arthroscopic surgery for pediatric 
ankle fractures is required. 
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