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REVIEW ARTICLE

offers clinicians and foot and ankle surgeons an evidence-based 
approach for managing chronic lateral ankle instability using 
arthroscopic technique and deciding for themselves which 
technique suits them best based on available resources.

In t r o d u c t I o n

Chronic ankle instability is among one of the most common 
pathological conditions in professional as well as recreational 
athletes. Anatomical lateral ligament stabilization using the 
Broström technique was first advocated in 1966,1 which was 
subsequently modified by Gould et al. to include part of the inferior 
extensor retinaculum (IER) in the repair. This technique is considered 
the gold standard for chronic instability of the ankle.

The modified technique of arthroscopic Broström repair appears 
to be a reasonable alternative to open stabilization. It not only provides 
the advantages of minimally invasive surgery but also avoids several 
complications arising from the disruption of adjoining anatomical 
structures and additionally provides better cosmesis.2 There have 
been few studies in the past decade describing the arthroscopic 
Broström procedure, and they either have been technical descriptions, 
cadaveric studies, and case series, or comparative studies either 
comparing one arthroscopic technique to the other or comparing 
the open procedure to arthroscopic procedures.3

Most available literature does not describe a uniform 
operative technique, with each author advocating a separate 
technique for arthroscopic lateral ligament stabilization. This 
review attempts to assimilate the available literature on the 
arthroscopic technique of chronic lateral ankle instability and 
tries to bring out the technical differences in operative techniques 
that have been described in the literature for this procedure. A 
comprehensive critical examination of recent available literature 
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Ab s t r Ac t
Background: Chronic ankle instability is among one of the most common pathological conditions in physically active individuals. Modified 
Broström is considered the gold standard for chronic ankle instability, which has failed conservative management. The arthroscopic modified 
Broström repair appears to be a reasonable alternative to open stabilization. This review attempts to assimilate the available literature on the 
arthroscopic technique of chronic lateral ankle instability and tries to bring out the technical differences in operative technique
Materials and methods: A systematic search using databases PubMed, Embase, and Scopus was performed using the keywords and Boolean 
operators [”chronic ankle instability” or ”lateral ankle instability” or ” anterior talofibular ligament (ATFL)”] and (”arthroscopy”) and (”Broström” 
or ”Broström-Gould” or ’surgery’). Out of the total of 299 studies evaluated, 21 were included in the final analysis. Technical data, including 
operative techniques, were extracted from all articles, and data were tabulated and analyzed by the authors.
Results: While all methods described in the literature have shown good outcomes, arthroscopic techniques described in the literature are 
varied, and this variation stems from several factors, including a difference in training, local implant and equipment availability, perceived 
stability, and personal preference.
Conclusion: This review attempts to assimilate the available literature on the arthroscopic technique of chronic lateral ankle instability and 
tries to bring out the technical differences in operative techniques that have been described in the literature for this procedure. More evidence 
in the form of level 1 studies have to be done to prove the superiority of one technique over the other and to judge which technique of the 
various technical options gives the best results in terms of function, complications, and reinjury rates.
Keywords: Arthroscopy, Broström, Chronic ankle instability, Lateral ligament repair. 
Journal of Foot and Ankle Surgery (Asia-Pacific) (2023): 10.5005/jp-journals-10040-1287

https://orcid.org/0000-0001-8397-6903


Technical Differences in Arthroscopic Lateral Ligament Stabilization of Ankle

Journal of Foot and Ankle Surgery (Asia-Pacific), Volume 10 Issue 2 (April–June 2023)80

repair and similarly, five included studies were comparisons 
between two arthroscopic techniques. In total, the number of 
patients who were operated upon by arthroscopic anatomic 
lateral ligament stabilization, which was included for analysis of 
surgical technique, was 758. Of the studies comparing open with 
arthroscopic technique, two were retrospective cohort studies, 
one prospective cohort, and one was a randomized control trial. 
Similarly, among the studies comparing various arthroscopic 
techniques, four studies were retrospective cohorts, while one 
was a randomized control trial. As previously specified, there 
were a total of six case series. The details pertaining to the study 
design have been specified in Table 1.

While most authors have described the use of a 4 mm 
arthroscope for carrying out lateral ligament stabilization, few 
have used a 3 or a 2.7 mm system. All surgical procedures begin 
with surgical housekeeping of the ankle impingement. There is 
a sufficient clearing of the lateral gutter till the ATFL footprint 
becomes visible. The intra-articular pathology in the form of talar 
osteochondral lesions (osteochondritis dissecans lesions) was then 
evaluated and managed based on their size and depth. Lastly, the 
ATFL footprint is cleared till a bleeding bony bed on the fibula is 
attained. These steps are more or less common in all technical 
descriptions in the literature.

Portals
A standard anteromedial and anterolateral (AL) portal is described 
by all authors uniformly for both the above-mentioned steps as well 
as for carrying out the repair, including steps like anchor placement 
and suture shuttling. The use of a third portal or an accessory portal 
has been used by most authors, with a few exceptions for either 
suture passage or suture passing device insertion. Some authors 
have also used a fourth portal when the number of sutures/anchors 
is exceeded for simplicity of technique and to avoid future confusion 
(Table 2).

Securing the Lateral Ligaments
A suture-passing device like the SutureLasso or a Mini Scorpion 
is the device of choice for passing sutures through the ATFL and 
lateral capsule. While most authors prefer to take a single pass 
through the lateral soft tissue structures, a few authors have used 
double or even triple passes through the lateral ligaments. The 

MAt e r I A l s A n d Me t h o d s

A systematic search using databases Embase, Scopus, and PubMed 
was performed using predetermined keywords and Boolean 
operators (”chronic ankle instability” or ”lateral ankle instability” or 
”ATFL”) and (”arthroscopy”) and (”Broström” or ”Broström-Gould” or 
”surgery”). Three review authors independently Identified studies 
of relevance which were carried out separately by three study 
reviewers. Data extraction was carried out using prespecified forms 
having defined findings by the three review authors. A flow diagram 
was created depicting the process of including as well as excluding 
studies which are depicted in Flowchart 1. Limitation of language 
was applied, and only articles whose full text was available in English 
were included. Cadaveric studies, studies without surgical technique 
descriptions, and case reports were excluded. This systematic study 
integrates the preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) assertion (Flowchart 1).4

A systematic search of the literature in e-databases was 
conducted for the last 20 years till November 2021, using the 
keyword combinations enlisted previously. The findings of  
the research question were synthesized narratively in view of the 
heterogeneity of data collection and study designs. The authors 
of the present study used population, intervention, control, and 
outcomes criteria for including and excluding studies, and out 
of the total 299 studies evaluated, 21 were finally included in the 
final analysis. Technical data, including operative technique, was 
extracted from all articles, and data were tabulated and analyzed by 
the authors. The details of surgery were tabulated, and differences 
in operative technique, including surgical tips, were brought out and 
compared qualitatively. Studies that didn’t describe the operative 
technique in detail were excluded from the analysis.5 Additionally, 
cadaveric studies were also excluded from the analysis.6

re s u lts

Study Design
A total of 21 studies were included in the final analysis. Of 
the 21 studies, six are technical descriptions that describe 
the operative technique used by an author for carrying out 
arthroscopic lateral ligament anatomic repair; there are six case 
series with a total of 250 patients of all six series combined; four 
studies compared open technique with arthroscopic Broström 

Flowchart 1: Preferred reporting items for systematic reviews and meta-analyses (PRISMA)—the PRISMA flow diagram for all included and 
excluded studies
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Table 1: Details of study design of studies describing arthroscopic lateral ligament stabilization of ankle

Author name Year Article title Study design

Number of cases 
undergoing 
arthroscopic Broström

Technical descriptions/surgical techniques
Guillo and Odagiri7 2019 All inside endoscopic Broström-Gould technique Technical description –
Acevedo and Mangone1 2015 Arthroscopic Broström technique Technical description –
Prissel and Roukis8 2014 Anatomical lateral ankle stabilization for revision 

and complex primary lateral ankle stabilization a 
technique guide.pdf

Technical description –

Pellegrini et al. 9 2019 Knotless modified arthroscopic Broström technique 
for ankle instability

Technical description –

Lui10 2015 Modified arthroscopic Broström procedure Technical description –
Cottom and Richardson11 2016 The ”all inside” arthroscopic Broström procedure 

augmented with a proximal suture anchor/ an 
innovative technique.pdf

Technical description –

Case series
Nery et al.12 2011 Arthroscopic-assisted Broström-Gould for chronic 

ankle instability
Case series 38

Yeo et al.13 2021 Knotless all-inside arthroscopic modified Broström 
procedure for lateral ankle instability

Case series 28

Yeo et al.14 2017 Comparison of outcomes in patients with generalized 
ligamentous laxity and without generalized laxity in 
the arthroscopic modified Broström operation for 
chronic lateral ankle instability

Retrospective cohort 
(RCT) (between 
patients with and 
without hyperlaxity)

99

Moradi and Cengiz15 2021 Modified arthroscopic Broström procedure using a 
soft anchor for chronic lateral ankle instability: short-
term follow-up results

Case series 14

Comparative studies (arthroscopic vs open technique)
Rigby16 2018 A comparison of the ”all inside” arthroscopic Broström 

procedure with the traditional open modified 
Broström-Gould technique: a review of 62 patients

RCT 30

Yeo et al.17 2016 Comparison of all inside arthroscopic and open 
techniques for the modified Broström procedure for 
ankle instability

RCT 26

Zhou et al.18 2020 All inside arthroscopic modified Broström technique 
to repair ATFL provides a similar outcome compared 
with open Broström-Gould procedure

RCT 31

Li et al.19 2017 Activity level and function 2 years after AFTL repair RCT 23
Comparative studies (between arthroscopic techniques)
Ulku et al.20 2019 Arthroscopic suture tape internal bracing is safe 

as arthroscopic modified Broström repair in the 
treatment of chronic ankle instability

RCT 31 ABR

30 AST

Feng21 2020 Functional comparison of horizontal mattress suture 
versus free-edge suture in the all-inside arthroscopic 
Broström–Gould procedure for chronic lateral ankle 
instability

RCT 31 Horizontal mattress 
suture group

37 Free-end suture 
group

Feng22 2020 All inside arthroscopic modified Broström-Gould 
procedures for chronic lateral ankle instability with 
and without ATFL remnant repair produced similar 
functional results

RCT ATFL remnant 
repaired 49

ATFL remnant not 
repaired 35

 Contd…
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Contd…

Author name Year Article title Study design

Number of cases 
undergoing 
arthroscopic Broström

Cottom23 2018 Analysis of two different arthroscopic Broström repair 
constructs for treatment of chronic lateral ankle 
instability in 110 patients: a retrospective cohort 
study

RCT 75 Additional suture 
anchor technique

35 Knotless suture 
anchor technique

Feng24 2020 Functional results of all-inside arthroscopic Broström-
Gould surgery with 2 anchors versus single anchor

RCT 36 single anchor

39 double anchor

Table 2: Surgical and technical details of arthroscopic techniques used

Author name Year Arthroscope size Portals made Portal 3 Additional portals

Technical descriptions/surgical techniques
Guillo and Odagiri7 2019 4 mm 3 1 cm anterior to 

midpoint of 5th 
metatarsal and tip of 
lateral malleolus

Acevedo and Mangone1 2015 NS 2 (anteromedial and AL) N/A

Prissel and Roukis8 2014 NS 3 (anteromedial and AL) 
and port 3

Laterally at the level of 
the proximal talar neck

If the CFL reconstruction—
distal to the tip of the fibula 
based on topographic anatomy 
and care taken to ensure that 
the portal placement remains 
superior to the peroneal 
tendons while maintaining 
access to the lateral calcaneal 
wall

Pellegrini et al.9 2019 3 mm 2

Lui10 2015 NS 2

Cottom and Richardson11 2016 4 mm 3 Between classic port 1 
and 2–1 cm in length

Case series
Nery et al.12 2011 2.7 mm 3 (anteromedial and AL) 

and port 3
1.5 cm below AL No

Yeo et al.13 2021 NS 2 None No
Yeo et al.14 2017 NS 5 Two anteroinferior 

portals and over inferior 
sinus tarsi

Yes, total 5

Moradi and cengiz15 2021 NS 3 Yes, 1–1.5 cm anterior to 
lateral portal

Yes, 1–1.5 cm anterior to lateral 
portal

Comparative studies (arthroscopic vs open technique)
Rigby16 2018 NS 3 (anteromedial and AL) 

and port 3
Yes, between the two 
sutures passed from the 
same anchor

Yes, between the two sutures 
passed from the same anchor  
5 mm in size

Yeo et al.17 2016 NS 4 Yes accessory AL portal 
and far lateral portal

Accessory AL over sinus tarsi 
and far lateral over the anterior 
fibula

Zhou et al.18 2020 4 mm 3 (anteromedial and AL) 
and port 3

The accessory AL portal 
was established under127 
transillumination, which was 
located 1.5 cm distal from the 
AL portal.

 Contd…
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allow weight-bearing on the affected limb. The consensus seems 
to lie in return to sports, with most authors allowing the return 
to noncompetitive and rehabilitative sports by 12 weeks. Use of 
an orthotic in the first 4 weeks has been mandated by most, but 
the rehabilitation is much accelerated when an internal brace has 
been used (Table 5).

dI s c u s s I o n

Ankle sprains are fairly common in a physically active population 
in any developing or developed society. Over 80% of ankle sprains 
involve the lateral ligament. In over 20% of these people, chronic 
lateral ligament instability develops, and this often needs operative 
repair of the lateral ligament complex. Arthroscopic techniques 
described in the literature are varied, and this variation stems from 
a number of factors, including differences in training, local implant 
and equipment availability, perceived stability, and personal 
preference. While all methods described in the literature have 
shown good outcomes, the authors of the present study wish to 
assimilate evidence from all studies irrespective of study design.

The lateral ligamentous complex is constituted by the 
ATFL, calcaneo fibular ligament (CFL), and posterior TFL. Of the 
3 ligaments, the ATFL is the weakest link of the lateral ligament 
complex with minimal load to failure with respect to the other two 
components of the complex. Additionally, it has been found that 
functional instability may be brought on by a rupture of the ATFL’s 
superior band, which presents with clinical symptoms of instability 
but normal ligament evaluation. The ligament’s two bands may be 
torn in patients with mechanical instability.

The CFL begins just behind the lateral malleolus’ tip and travels 
deep to the peroneal tendons before inserting on the lateral 
calcaneal wall. The peroneal tubercle is posterosuperior to this 

IER has been included in the repair by authors by keeping the first 
bite at least 1.5 cm away from the tip of the fibula. Additionally, 
some authors have passed sutures under the extensor retinaculum 
rather than taking bites through the retinaculum. This requires long 
suture passages both underneath the retinaculum as well as in the 
subcutaneous plane.

The addition of Gould modification in the form of using the IER 
as part of the repair has been used by most authors either as part 
of the first bit or additional bites through the IER or, as previously 
mentioned going underneath the retinaculum. The description of 
securing lateral ligaments is specified in detail in Table 3.

Fibula Fixation
The anchor sizes and make are variable based on local availability 
and manufacturer differences. Most authors have used one or two 
anchors, which are either single or double-loaded with sutures. 
Some have used up to four anchors on the fibula to give a more 
widespread anchorage to the fibula. A few authors have used an 
additional anchor on the fibula to make the repair double row. 
Inside-out suture passage has been used by Ulku et  al., while 
some have used all inside techniques with sutures not coming out 
of any of the portals in any of the steps. A rare few authors have 
used an internal brace device arthroscopically with the additional 
use of fluoroscopy for identifying tibial footprint. The technical 
descriptions have been summarized in Table 4.

Postoperative Rehabilitation
Despite the use of comparable techniques, most authors rely 
on a rather variable postoperative rehabilitation. There are 
stark differences in terms of weight-bearing, with some authors 
allowing weight-bearing as tolerated (WBAT) as early as the 
second postoperative day while others wait up to 4 weeks to 

Contd…

Author name Year Arthroscope size Portals made Portal 3 Additional portals

Li et al.19 2017 NS 3 (anteromedial and AL) 
and port 3

Accessory AL; details 
not given

Accessory AL; details not given

Comparative studies (between arthroscopic techniques)
Ulku et al.20 2019 NS 3 (anteromedial and AL) 

and port 3
Accessory AL; details 
not given

Accessory AL; details not given

NS 3 (anteromedial and AL) 
and port 3

Accessory AL; details 
not given

Accessory AL; details not given

Feng21 2020 3 (anteromedial and AL) 
and port 3

Accessory anterior 
portal; details not given

Accessory anterior portal; 
details not given

3 (anteromedial and AL) 
and port 3

Accessory anterior 
portal; details not given

Accessory anterior portal; 
details not given

Feng22 2020 NS 3 (anteromedial and AL) 
and port 3

Accessory anterior 
portal; details not given

Accessory anterior portal; 
details not given

NS 3 (anteromedial and AL) 
and port 3

Accessory anterior 
portal; details not given

Accessory anterior portal; 
details not given

Cottom23 2018 4 mm Yes, between sites 2 and 
3 of the suture passage 
and one directly over 
the fibula

Yes, between sites 2 and 3 of 
the suture passage (1–1.5 cm 
distal and anterior to distal 
fibula) and one directly over 
the fibula 3 cm proximal to the 
tip of the fibula in the midline

Yes, 3 cm distal to the 
fibula

Yes, 3 cm distal to the fibula

Feng24 2020 NS NS NS NS
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Table 3: Securing lateral ligament, ATFL, lateral capsule with/without IER as described in various arthroscopic techniques

Author name Year Suture passing device Number of passes through ATFL ligament

Technical descriptions/surgical techniques
Guillo and Odagiri7 2019 Mini Scorpion (Arthrex) 2
Acevedo and Mangone1 2015 Didn’t explicitly say, but they 

are Arthrex consultants
Two sets of sutures used

Prissel and Roukis8 2014 NS NS
Pellegrini et al.9 2019 Knotless SutureTak anchor - 

Arthrex
2—looped suture

Lui10 2015 NS 2
Cottom and Richardson11 2016 NS NS
Case series
Nery et al.12 2011 Over a 1.5 cm incision made 2
Yeo et al.13 2021 By giving stab incisions distal 

to the inferior retinaculum 
and passing sutures around it

Two sets of sutures used

Yeo et al.14 2017 Over the retinaculum 2
Moradi and cengiz15 2021 Over the retinaculum One per anchor. Total four
Comparative studies (arthroscopic vs open technique)
Rigby16 2018 SutureLasso with loaded 

nitinol wire
One per anchor-taking capsule, inferior retinaculum, and ATFL

Yeo et al.17 2016 Penetrator One per anchor-taking capsule, inferior retinaculum, and ATFL
Zhou et al.18 2020 90° straight suture hook 

(SutureLasso)
One per anchor-taking capsule, inferior retinaculum, and ATFL

Li et al.19 2017 Tissue penetrating device One per anchor
Comparative studies (between arthroscopic techniques)
Ulku et al.20 2019 Suture passing device One per anchor

Not passed None

Feng21 2020 NS One per anchor-taking capsule, inferior retinaculum, and ATFL
NS One per anchor-taking capsule, inferior retinaculum, and ATFL

Feng22 2020 NS One per anchor-taking capsule, inferior retinaculum, and ATFL
NS One per anchor-taking capsule, inferior retinaculum, and ATFL

Cottom23 2018 Micro SutureLasso with 
loaded nitinol wire

One per anchor-taking capsule, inferior retinaculum, and ATFL

Micro SutureLasso with 
loaded nitinol wire

Feng24 2020 NS Single per anchor as per figure

Single per anchor as per figure

Table 4: Details of fibular anchorage in various studies described in the literature

Author name Year Number of anchors used on the fibula Gould modification (IER inclusion in repair)

Technical descriptions/surgical techniques

Guillo and Odagiri7 2019 3 Yes
Acevedo and Mangone1 2015 2 No?
Prissel and Roukis8 2014 3 ArthoBroström—functionally the same as Gould 

modification
Pellegrini et al.9 2019 2 Yes—penetrate the IER
Lui10 2015 2 Yes
Cottom and Richardson11 2016 3 Yes—penetrate the IER
Case series
Nery et al.12 2011 1 Yes
Yeo et al.13 2021 2 Yes—over the retinaculum but not through
Yeo et al.14 2017 1 Yes

Contd...
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Table 5: Describing variation in postoperative rehabilitation protocol followed by various authors

Author name Year Postoperative rehabilitation protocol

Technical descriptions
Guillo and Odagiri7 2019 Non-weight-bearing (NWB) 2 weeks, orthotic 2 weeks, athletic activity 12 weeks
Acevedo and Mangone1 2015 NBW 0–2 weeks, WBAT 2–4 weeks, 6+ weeks formal PT week orthotics
Prissel and Roukis8 2014 NBW 0–2 weeks, then WBAT in boot
Pellegrini et al. 9 2019 WBAT 0–2 weeks, 2–6 weeks full WB, and PT
Lui10 2015 NS
Cottom and Richardson11 2016 CAM boot and WBAT on the post on day 3; 2 week WBAT and PT
Case Series
Nery et al. 12 2011 NBW 0–2 week, WBAT 2–4 week, 6+ week Formal PT week orthotics, 12 week sports
Yeo et al. 13 2021 NBW 0–2 weeks, WBAT 2–4 weeks, 6+ weeks formal PT week orthotics, 10 week sports
Yeo et al. 14 2017 NBW 0–2 week, WBAT 2–4 weeks, 6+ week formal PT week orthotics, 12 week sports
Moradi and cengiz15 2021 NWB 6 week, ROM after 3 weeks, WB after 6 weeks
Comparative Studies (open vs arthroscopic techniques)
Rigby16 2018 3 days WBAT, 3 weeks ROM, 4 weeks normal footwear
Yeo et al.17 2016 NWB 2 weeks, ROM 4 weeks, orthotic 4–6 weeks, athletic activity 12 weeks
Zhou et al.18 2020 NWB 4 weeks, orthotic 2 weeks, strengthening exercises 6 weeks
Li et al.19 2017 NWB 2 weeks, orthotic 2 weeks, ROM 2 weeks
Comparative studies (between arthroscopic techniques)
Ulku et al.20 2019 NWB 4 weeks, cast 4 weeks, 6 weeks proprioceptive training

NWB 4 weeks, cast 4 weeks, 6 weeks proprioceptive training

Feng21 2020 NWB 2 weeks, ROM 2 days, 6 weeks orthotic, 8 weeks resumption of ADL
NWB 2 weeks, ROM 2 days, 6 weeks orthotic, 8 weeks resumption of ADL

Feng22 2020 NWB 2 weeks, ROM 2 weeks, 6 weeks physiotherapy
NWB 2 weeks, ROM 2 weeks, 6 weeks physiotherapy

Cottom23 2018 WBAT after 3 days in CAM
NS

Feng24 2020 4 weeks brace, 8 weeks ROM, 12 weeks resumption of physical activities

4 weeks brace, 8 weeks ROM, 12 weeks resumption of physical activities

NS, not specified; NBW, not bearing-weight; NWB, non-weight-bearing; PT, physical therapy; CAM, controlled ankle motion; ROM, range of motion; 
ADL, activities of daily living

Contd...

Author name Year Number of anchors used on the fibula Gould modification (IER inclusion in repair)

Moradi and Cengiz15 2021 1 Yes—over the retinaculum but not through
Comparative studies (open vs arthroscopic techniques)
Rigby16 2018 2 Yes
Yeo et al.17 2016 2 Yes
Zhou et al.18 2020 1 or 2 Yes
Li et al.19 2017 1 or 2 No
Comparative studies (Between arthroscopic techniques)
Ulku et al.20 2019 1 No

Two—one each for talus and fibula No

Feng21 2020 1 Yes
1 Yes

Feng22 2020 1 Yes
1 Yes

Cottom23 2018 Three; two on footprints and one in 
midline fibula

Yes

4 Yes

Feng24 2020 1 Yes

2 Yes
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the world, giving him further options in terms of expanding his 
armamentarium and increasing versatility.

co n c lu s I o n

While all arthroscopic techniques of lateral ligament repair 
described are supposed to give good to excellent outcomes giving 
the surgeon freedom to choose whichever technique he/she wants 
to use based on local availability and resource limitations. More 
evidence in the form of level 1 studies have to be done to prove 
the superiority of one technique over the other and to judge which 
technique of the various technical options gives the best results in 
terms of function, complications, and reinjury rates.

or c I d

Ankit Khurana  https://orcid.org/0000-0001-8397-6903
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