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ABSTRACT 

 

Background: Hallux valgus is a common 

forefoot deformity often corrected through 

either open or minimally invasive surgery 

(MIS). MIS has gained popularity due to its 

potential benefits, including reduced tissue 

trauma and quicker recovery. However, the 

comparative effectiveness of MIS versus 

open surgery remains unclear. 

Objective: To compare clinical outcomes 

between percutaneous (MIS) and open 

surgical techniques for hallux valgus 

correction. 

Methods: A systematic review and meta-

analysis were conducted following PRISMA 

guidelines. Databases searched included 

PubMed, ProQuest, and Google Scholar for 

studies published between January 2007 and 

March 2022. Inclusion criteria were studies 

comparing MIS with open surgery and 

reporting at least one of the following 

outcomes: AOFAS score, VAS score, 

complication rate, or length of 

hospitalization. Data were analyzed using 

RevMan 5.4 and R software. 

Results: Six studies involving 472 feet (214 

MIS, 258 open surgery) met the criteria. No 

significant differences were found in 

AOFAS scores preoperatively (MD = 0.95; 

p = 0.50) or postoperatively (MD = 0.00; p 

= 0.34). Postoperative VAS scores favored 

MIS (MD = -0.93; p < 0.05), indicating 

lower pain levels. Complication rates were 

significantly higher in the open surgery 

group (RR = 1.56; p < 0.05), and length of 

hospitalization was shorter in the MIS group 

(MD = -0.66; p < 0.05). 

Conclusion: MIS provides similar 

functional outcomes to open surgery but 

results in lower postoperative pain, fewer 

complications, and shorter hospital stays. 

These findings support MIS as a safe and 

effective alternative for hallux valgus 

correction. 

 

Keywords: Hallux Valgus Correction, 

Minimally Invasive Surgery (MIS), Clinical 

Outcome Comparison 

 

INTRODUCTION 

Hallux valgus is a prevalent forefoot 

deformity characterized by lateral deviation 

of the hallux exceeding 15 degrees relative 

to the first metatarsal, often accompanied by 

medial displacement of the first metatarsal 

itself. This deformity is frequently 

associated with osteoarthritis of the first 

metatarsophalangeal joint and contributes to 

various health issues, including increased 

fall risk, impaired postural stability, and 

diminished daily quality of life. Common 

surgical options for symptomatic hallux 

valgus include chevron osteotomy, the 
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Lapidus procedure, and scarf osteotomy. 

Although more than 150 open surgical 

procedures have been described for 

correcting hallux valgus, no single 

technique has been definitively proven 

superior. In recent years, minimally invasive 

surgery (MIS) has gained popularity due to 

its reduced operative duration and faster 

postoperative recovery when compared to 

traditional open approaches. Three 

successive generations of MIS techniques 

have now been introduced. ¹, ² 

The distal chevron osteotomy of the first 

metatarsal is commonly employed to 

manage mild to moderate hallux valgus 

deformities, demonstrating favorable 

radiographic and clinical outcomes over 

time in several studies. However, open 

procedures may result in postoperative scar 

formation that limits joint mobility. ³ 

MIS techniques offer potential clinical 

advantages, including reduced surgical 

trauma and faster recovery. Minimally 

invasive chevron osteotomy, in particular, 

has become a preferred approach due to 

these benefits. ¹ Despite its theoretical 

advantages of minimizing soft tissue 

disruption, postoperative pain, and range of 

motion loss, the MIS approach remains 

under ongoing evaluation. Though early 

findings from systematic reviews of MIS for 

hallux valgus have been promising, 

consistent clinical recommendations are still 

lacking. A recent randomized prospective 

trial comparing MIS and open chevron 

osteotomy revealed similar radiographic and 

functional outcomes after a 9-month follow-

up period. By avoiding large incisions, MIS 

limits soft tissue damage and may reduce 

surgical morbidity. ¹,³ 

 

MATERIALS AND METHODS 

This systematic review and meta-analysis 

was conducted in accordance with the 

PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) 

guidelines and followed the methodological 

framework outlined in the Cochrane 

Handbook. 

 

Search Strategy 

A covmprevhevnsivev litevraturev sevarch was 

covnductevd using PubMevd, ProvQuevst, and 

Govovglev Schovlar databasevs. Thev fovllovwing 

sevarch tevrms wevrev applievd: (“buniovn” OvR 

“hallux valgus” OvR “hallux abducto vvalgus”) 

AND (“pevrcutanevovus” OvR “pevrcutanevovus 

chevvrovn-Akin” OvR “Bovsch” OvR “minimally 

invasivev surgevry” OvR “minimally invasivev 

chevvrovn-Akin” OvR “minimally invasivev” 

OvR “Bösch” OvR “SEvRI” OvR “simplev, 

evffevctivev, rapid, inevxpevnsivev”). Thev sevarch 

covvevrevd studievs publishevd frovm January 1, 

2007, tov March 1, 2022. 

 

Inclusion and Exclusion Criteria 

Studievs wevrev evligiblev fovr inclusiovn if thevy: 

(1) direvctly covmparevd minimally invasivev 

surgevry (MIS) with ovpevn surgical tevchniquevs 

fovr hallux valgus covrrevctiovn; (2) invovlvevd 

patievnts diagnovsevd with hallux valgus; (3) 

revpovrtevd a minimum fovllovw-up duratiovn ovf 6 

movnths; and (4) includevd at levast ovnev ovf thev 

fovllovwing ovutcovmev mevasurevs: Amevrican 

Ovrthovpaevdic Fovovt and Anklev Sovcievty 

(AOvFAS) scovrev, Visual Analovg Scalev 

(VAS) scovrev, covmplicatiovn ratevs, ovr levngth 

ovf hovspital stay. Evxclusiovn critevria wevrev: (1) 

unpublishevd studievs; (2) casev revpovrts, casev 

sevrievs, revvievws, and covnfevrevncev abstracts; 

(3) biovmevchanical-ovnly studievs; and (4) 

studievs lacking evxtractablev ovutcovmev data. 

 

Data Extraction and Quality Assessment 

Data evxtractiovn was pevrfovrmevd using 

EvndNovtev X9. Any discrevpancievs wevrev 

revsovlvevd throvugh discussiovn tov achievvev 

covnsevnsus. Thev evxtractevd variablevs includevd 

publicatiovn yevar, study lovcatiovn, devsign, 

samplev sizev, patievnt agev, surgical tevchniquev, 

AOvFAS scovrev, VAS scovrev, covmplicatiovn 

ratev, and levngth ovf hovspital stay. 

Mevthovdovlovgical quality was assevssevd using 

thev Covchranev Handbovovk fovr randovmizevd 

covntrovllevd trials (RCTs) and thev 

Mevthovdovlovgical Indevx fovr Novn-Randovmizevd 

Studievs (MINOvRS) fovr novn-RCTs, with a 

MINOvRS scovrev abovvev 14 covnsidevrevd 

accevptablev fovr inclusiovn. 
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STATISTICAL ANALYSIS 

Data analysis was covnductevd using Revvievw 

Managevr (RevvMan, vevrsiovn 5.4; Thev 

Covchranev Covllabovratiovn, Ovxfovrd, UK) and R 

statistical sovftwarev vevrsiovn 4.0.3 with thev 

‘mevta’ packagev. Fovr dichovtovmovus ovutcovmevs, 

risk ratiovs (RRs) with 95% covnfidevncev 

intevrvals (CIs) wevrev calculatevd. Fovr 

covntinuovus variablevs, standardizevd mevan 

diffevrevncevs (SMDs) and 95% CIs wevrev usevd. 

A p-valuev bevlovw 0.05 was covnsidevrevd 

statistically significant. Hevtevrovgevnevity was 

assevssevd using thev I² statistic; threvshovlds 

wevrev devfinevd as lovw (25–50%), movdevratev 

(50–75%), and high (>75%). A randovm-

evffevcts movdevl was applievd whevn I² evxcevevdevd 

50% ovr whevn p < 0.10; ovthevrwisev, a fixevd-

evffevcts movdevl was usevd. Subgrovup analysevs 

wevrev covnductevd basevd ovn study devsign (RCT 

vs. novn-RCT) and surgical tevchniquev (2nd 

vs. 3rd gevnevratiovn MIS). Evggevr’s tevst was 

utilizevd tov evvaluatev publicatiovn bias. 

 

RESULTS 

 

 
Figure 1. PRISMA Flow Chart 

 

Study Selection and Characteristics 

Thev initial databasev sevarch yievldevd 237 

articlevs. Aftevr revmovving duplicatevs and 

screvevning titlevs, abstracts, and full tevxts 

accovrding tov evligibility critevria, 6 studievs 

wevrev includevd in bovth thev qualitativev and 

quantitativev analysevs. Articlevs wevrev 

evxcludevd primarily duev tov lack ovf mevan and 

standard devviatiovn data ovr failurev tov mevevt 

inclusiovn critevria. Shown in Figure Above. 

 

 

Statistical Analysis and Heterogeneity 

All statistical analysevs wevrev pevrfovrmevd 

using RevvMan vevrsiovn 5.4. Sevnsitivity 

analysevs wevrev carrievd ovut tov assevss thev 

rovbustnevss ovf thev revsults. Study 

hevtevrovgevnevity was evvaluatevd using thev I² 

indevx, with levvevls intevrprevtevd as lovw (25–

50%), movdevratev (50–75%), and high 

(>75%). Fixevd-evffevct movdevls wevrev 

evmplovyevd in casevs ovf lovw hevtevrovgevnevity; 

ovthevrwisev, randovm-evffevcts movdevls wevrev 

applievd. A p-valuev ovf levss than 0.05 was 
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devevmevd statistically significant. Mevta-

analysis revsults wevrev visualizevd using fovrevst 

plovts. 

 

 

Outcome Summary 

Thev analysis includevd data frovm 472 fevevt, 

with 214 undevrgoving pevrcutanevovus (MIS) 

provcevdurevs and 258 revceviving ovpevn surgical 

covrrevctiovn. 

 

 
Figurev 1. AOvFAS Ovutcovmev 

 

A subgrovup analysis was pevrfovrmevd tov 

evvaluatev AOvFAS ovutcovmev bevtwevevn 

pevrcutanevovus vevrsus ovpevn surgevry fovr hallux 

valgus covrrevctiovn. Figurev 1 devmovnstratevs 

that thevrev was nov significant diffevrevncev 

statistically bevtwevevn thevsev twov grovups in 

AOvFAS scovrev at prevovpevrativev 

(Hevtevrovgevnevity, I2 = 0 pevrcevnt; MD, 0.95; 

95 pevrcevnt Covnfidevncev Intevrval (CI), -1.82 

tov 3.71; P 0.5) and povstovpevrativev 

(Hevtevrovgevnevity, I2 = 0 pevrcevnt; MD, 0.00; 

95 pevrcevnt Covnfidevncev Intevrval (CI), -1.94 

tov 1.94; P 0.34). 4–7 

 

 
Figurev 2.  VAS Ovutcovmev 

 

Figurev 2 devmovnstratevs thev subgrovup analysis 

evvaluating VAS ovutcovmev, shovwing that 

thevrev was nov significant diffevrevncev 

statistically bevtwevevn thevsev twov grovups in 

VAS  scovrev at prevovpevrativev (Hevtevrovgevnevity, 

I2 = 40 pevrcevnt; MD, 0.19; 95 pevrcevnt 

Covnfidevncev Intevrval (CI), -0.20 tov 0.59; P 

0.33) but thevrev was significant diffevrevncev 

statistically bevtwevevn thevsev twov grovups in 

VAS  scovrev at povstovpevrativev  

(Hevtevrovgevnevity, I2 = 94 pevrcevnt; MD, -0.93; 
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95 pevrcevnt Covnfidevncev Intevrval (CI), -1.16 tov -0.79; P < 0.05). 6,8,9 

 

 
Figurev 3. Covmplicatiovn Ratev Ovutcovmev 

 

Thev covmplicatiovn ratev ovutcovmev bevtwevevn 

pevrcutanevovus vevrsus ovpevn surgevry fovr hallux 

valgus covrrevctiovn wevrev evvaluatevd throvugh 

subgrovup analysis. Figurev 3 devmovnstratevs 

statistically significant diffevrevncev bevtwevevn 

thevsev twov grovups in covmplicatiovn ratev. 

(Hevtevrovgevnevity, I2 = 19 pevrcevnt; RR, 1.56; 

95 pevrcevnt Covnfidevncev Intevrval (CI), -1.03 

tov 2.36; P < 0.05). 5,8,10,11 

 

 
Figurev 4. Levngth ovf Hovspitalizatiovn 

 

Thev levngth ovf hovspitalizatiovn ovutcovmev 

bevtwevevn pevrcutanevovus vevrsus ovpevn surgevry 

fovr hallux valgus covrrevctiovn wevrev evvaluatevd, 

shovwing statistically significant diffevrevncev 

statistically bevtwevevn thevsev twov grovups in 

levngth ovf hovspitalizatiovn as shovwn in Figurev 

4. (Hevtevrovgevnevity, I2 = 75 pevrcevnt; MD, -

0.66; 95 pevrcevnt Covnfidevncev Intevrval (CI), -

1.00 tov -0.32; P < 0.05). 6,10 

 

DISCUSSION 

Abovut movrev than 120 provcevdurevs ovf 

pevrcutanevovus surgevry and movrev than 150 

ovpevn surgevry fovr trevating thev hallux valgus. 

In this mevta-analysis, thevrev is movrev ovf ovpevn 

surgical provcevdurevs rathevr than pevrcutanevovus 

ovnev.12–15 

Lu evt al in thevir study havev a lovw tov 

movdevratev quality, and limitevd ovutcovmev 

mevasurevmevnt.1 This mevta-analysis, quitev 

similar with thev prevviovus, will fovcus ovn 

AOvFAS scovrev, Covmplicatiovn Ratev, Levngth 

ovf Hovspitalizatiovn, and VAS. 

AOvFAS scovrev was usevd tov devtevrminev thev 

ovutcovmev, thev scovrev covnsist ovf pain (40 

povints), functiovn (45 povints), and alignmevnt 

(15 povints). Mevta-analysis by Singh evt al 

evxplains that ovpevn grovup surgevry had bevttevr 

AOvFAS scovrev.16 Mevanwhilev, Povggiov evt al 

evxplainevd ovn thevir study that minimally 

invasivev surgevry has bevttevr revsult in AOvFAS 

scovrev than ovpevn surgevry.17 Furthevrmovrev, Levev 

evt al and Radwan and Mansovur 

devmovnstratevd a bevttevr revsult in minimally 

invasivev surgevry’s AOvFAS scovrev than thev 

ovpevn surgevry.13,18 Hovwevvevr, this mevta-

analysis frovm 4 studievs, thev AOvFAS scovrev 

shovws nov diffevrevncev bevtwevevn pevrcutanevovus 

than ovpevn surgevry in povst-ovpevrativev patievnts. 

Thev usev ovf pevrcutanevovus and ovpevn surgevry 

will revsult in diffevrevnt covmplicatiovn ratev 

bevcausev ovf thev levngth ovf timev, difficultievs ovf 

thev provcevdurevs, and tevchniquev. In sovmev 

studievs, pevrcutanevovus surgevry will havev levss 

evxpevctevd revsult ovn sovft tissuev covmplicatiovns, 

stiffnevss, and highevr satisfactiovn ratev. Ovnev ovf 

thev revasovn is bevcausev in pevrcutanevovus 

surgevry, thev scar’s levngth is shovrtevr than in 

ovpevn surgevry. Bevsidevs, thev duratiovn ovf 

surgevry is alsov shovrtevr in pevrcutanevovus 
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surgevry.19 Similar tov that, in this study thevrev 

wevrev fovund a highevr covmplicatiovn ratev ovn 

thev ovpevn surgevry trevatmevnt fovr hallux 

valgus. 

Limitevd evxpovsurev and stevps in pevrcutanevovus 

surgevry might lovwevring thev levngth ovf 

hovspitalizatiovn. This will actually changev 

thev patievnt’s devcisiovn whilev chovovsing which 

surgevry that will bevnevfit thevir pevrsovnal 

satisfactiovn.19 In accovrdancev tov that, thev 

levngth ovf hovspitalizatiovn in this study shovws 

bevttevr revsult ovn pevrcutanevovus surgevry povst-

ovpevrativevly than ovpevn surgevry. 

Unfovrtunatevly, diffevr frovm that, Lai evt al, 

evxplainevd that in thev minimally invasivev 

grovup having lovngevr fluovrovscovpy timev than 

ovpevn surgevry grovup. This affevct thev radiatiovn 

in thev patievnts. 14 

Singh evt al in thevir study shovws that VAS 

scovrev in povst-ovpevrativev patievnt shovws bevttevr 

revsult in minimally invasivev surgevry.16 In 

accovrdancev tov that, povst-ovpevrativev revsult ovn 

ovur study ovn VAS scovrev was favovrablev in 

patievnts undevrwevnt pevrcutanevovus than ovpevn 

surgevry. This covuld happevn bevcausev 

pevrcutanevovus surgevry ovnly revquirev sovft 

tissuev dissevctiovn.3 

 

CONCLUSION 

In this study thev pevrcutanevovus ovr MIS 

provcevdurevs wevrev movrev evffevctivev than thev 

ovpevn surgevry fovr trevating hallux valgus, 

evvevn thovugh thevrev arev movrev ovpevn surgical 

provcevdurevs. Fovr thev ovutcovmev mevasurevs, it is 

quitev similar with thev prevviovus study. Wev 

fovcusevd ovn AOvFAS Scovrev, Covmplicatiovn 

Ratev, Levngth ovf Hovspitalizatiovn and VAS. 

Ovnev ovut ovf 4 studievs had a covntradictiovn 

abovut AOvFAS Scovrev, it’s said that the v ovpevn 

surgevry had bevttevr AOvFAS Scovrev, hovwevvevr, 

AOvFAS scovrev shovws nov diffevrevncev bevtwevevn 

pevrcutanevovus than ovpevn surgevry in povst-

ovpevrativev patievnts. 

Frovm thev covmplicatiovn ratev, thev studievs 

shovwevd that MIS will havev levss evxpevctevd 

revsult ovn sovft tissuev covmplicatiovns, stiffnevss, 

and highevr satisfactiovn ratev. Thev limitevd 

evxpovsurev and stevps in pevrcutanevovus surgevry 

might lovwevring thev levngth ovf hovspitalizatiovn, 

but in a study by Lai evt al evxplainevd that in 

thev minimally invasivev grovup having lovngevr 

fluovrovscovpy timev than ovpevn surgevry grovup. 

Fovr thev VAS scovrev in ovur study was 

favovrablev in patievnts undevrwevnt 

pevrcutanevovus than ovpevn surgevry and it had 

similar revsult likev thev ovthevr studievs. 
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