
COPYRIGHT © BY THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED 

BARG ET AL. 

UNFAVORABLE OUTCOMES FOLLOWING SURGICAL TREATMENT OF HALLUX VALGUS DEFORMITY: A SYSTEMATIC LITERATURE REVIEW 

http://dx.doi.org/10.2106/JBJS.17.00975 

Page 1 

Appendix 

TABLE E-1 Search Strategy for the Systematic Literature Review 

(metatarsus primus varus OR hallux valgus OR hallux abductovalgus OR hallux abducto valgus OR hallux interphalangeus OR hallux interphalangeal OR bunion OR bunions OR 
bunionette) 
AND 
(surgery OR surgical OR removal OR bunionectomy OR osteotomy OR osteotomies OR correct* OR simple OR capsulorrhaphy OR exostectomy OR exostosis OR sesamoid excision 
OR chevron OR scarf OR crescentic OR distal) 
OR 
(fusion OR arthrodesis OR arthrodeses OR arthrodiastasis OR operate OR operation OR operated OR operates OR procedure*) AND (metatarsophalangeal OR metatarsophalangeal 
OR MPJ OR MTP OR MTC OR metatarsocuneiform OR metatarsal cuneiform OR tarsometatarsal OR Lapidus) 
OR 
((Proximal Phalangeal OR Metatarsal) AND (osteotomy OR osteotomies)) 
OR 
(Hueter[tiab] OR Barker[tiab] OR “Lioson-Balacesu”[tiab] OR Keller[tiab] OR Riedl[tiab] OR Mayo[tiab] OR Albrecht[tiab] OR Fuld[tiab] OR Ludloff[tiab] OR Reverdin[tiab] OR 
Juvara[tiab] OR Lexer[tiab] OR Hohmann[tiab] OR Trethowan[tiab] OR Mauclaire[tiab] OR Silver[tiab] OR Akin[tiab] OR Sazepin[tiab] OR Mau[tiab] OR Goebell[tiab] OR 
McBride[tiab] OR “Mc Bride”[tiab] OR Balog[tiab] OR Kotzenberg[tiab] OR Peabody[tiab] OR Saresi[tiab] OR Kleinberg[tiab] OR Lapidus[tiab] OR Wilhelm[tiab] OR 
Lenggenhager[tiab] OR “Stanley Breck”[tiab] OR Daw[tiab] OR Stein[tiab] OR Girdlestone[tiab] OR Allan[tiab] OR Petri[tiab] OR “Van Ness”[tiab] OR Joplin[tiab] OR Massarl[tiab] 
OR Arredondo[tiab] OR “Rocyn Jones”[tiab] OR Lelievre[tiab] OR Logroscino[tiab] OR Kamza[tiab] OR Ellis[tiab] OR “Bilboquet of Bazy”[tiab] OR “Bonney Macnab”[tiab] OR 
McKeever[tiab] OR Thomasen[tiab] OR “Lenax Balker”[tiab] OR Mommsen[tiab] OR Hulbert[tiab] OR Mizumo[tiab] OR Durman[tiab] OR “Prignacch Zarasi”[tiab] OR Slamm[tiab] 
OR Butlers[tiab] OR Wilson[tiab] OR Mitchell[tiab] OR Werthemer[tiab] OR Mikhail[tiab] OR Simmonds[tiab] OR Stone[tiab] OR Golden[tiab] OR “L Wilson”[tiab] OR “Gibson 
Piggott”[tiab] OR Keikan[tiab] OR “Dewar Rathbun”[tiab]) 
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TABLE E-2 Methods for Measuring Rates of Satisfaction 

Data Type Scale or Tool No. (%) 

Dichotomous Satisfied/dissatisfied 47 (33.8%) 

Ordinal 3 items Completely satisfied, partially satisfied (satisfied with reservation), dissatisfied 12 (8.6%) 

Very satisfied, satisfied, dissatisfied 23 (16.5%) 

Excellent, good, unsatisfactory 2 (1.4%) 

Good, moderate, poor 2 (1.4%) 

Good, satisfactory, poor 2 (1.4%) 

Good, fair, poor 1 (0.7%) 

4 items Completely satisfied, very satisfied, satisfied, dissatisfied 6 (4.3%) 

Very satisfied, satisfied, partially satisfied, dissatisfied 5 (3.6%) 

Very satisfied, satisfied, dissatisfied, very dissatisfied 2 (1.4%) 

Very satisfied, satisfied, improved, dissatisfied 5 (3.6%) 

Without reservation, mild reservation, moderate reservation, dissatisfied 1 (0.7%) 

Excellent, good, fair, poor 16 (11.5%) 

Excellent, good, satisfied, dissatisfied 8 (5.8%) 

5 items Very satisfied, satisfied, satisfied with few reservations, satisfied with many reservations, dissatisfied 2 (1.4%) 

Very satisfied, satisfied, satisfied with reservations, dissatisfied, very dissatisfied 2 (1.4%) 

Interval Visual analog scale 2 (1.4%) 

Manchester-Oxford Foot Questionnaire (MOXFQ) 1 (0.7%) 
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TABLE E-3 Clinical Studies Reporting Outcomes of Hallux Valgus Surgical Treatment Included in the Final Analysis* 

Study Study Design LOE 

Patient Cohort Surgical Procedure 

Mean Follow-up (Range) (yr) Patients Feet Description Type 

Abbühl, 199224 RS, SC, obs IV 41 55 Modified Mayo procedure Joint hemiresection 4.2 (0.5-6) 

Adam, 201125 RS, SC, obs IV 29 34 Scarf OT 1st MT shaft OT 2.2 (1-4) 

Akman, 201526 RS, SC, obs IV 47 51 Modified Simmonds-Menelaus OT Proximal 1st MT OT 8.3 (5-16) 

Al-Nammari, 
201527 

RS, SC, obs IV 45 47 1st MT double OT and Akin OT Other 3.8 (1.2-5) 

Archibald, 199028 RS, SC, obs IV 22 29 Modified McBride procedure Simple bunionectomy and soft-tissue release 7 (4-12) 

Baba, 200929 RS, SC, obs IV 48 60 Mitchell OT Distal 1st MT OT 3 (1.5-6) 

Bai, 201030 
RS, SC, obs IV 76 86 Distal chevron OT with distal soft-tissue 

procedure 

Distal 1st MT OT 2.6 (2-3.3) 

Barca, 199731 RS, SC, obs IV 30 35 Austin or chevron OT Distal 1st MT OT 1.5 (1-3) 

Bauer, 201032 
PS, SC, obs IV 82 104 Percutaneous Reverdin-Isham OT of the 

distal 1st MT 

Distal 1st MT OT 2 (1-3.3) 

Baykal, 200633 RS, SC, obs IV 41 49 Modified crescentic proximal 1st MT OT Proximal 1st MT OT 2.1 (0.8-5) 

Beck, 197134 
RS, SC, obs IV 10 12 DuVries modification of McBride 

procedure 

Simple bunionectomy and soft-tissue release 8.3 (5-12.3) 

Bisognini, 198335 RS, SC, obs IV 45 50 Bunionectomy Simple bunionectomy and soft-tissue release (4-6) 

Bock, 201536 RS, SC, obs IV 93 93 Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 10.3 (9.2-11.7) 

Boychenko, 
201537 

PS, SC, obs III 40 60 Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 2 (2-2) 

Buciuto, 201438 PS, SC, comp I 120 120 Distal chevron OT or Mitchell OT Distal 1st MT OT 3 (3-3) 

Calder, 199939 PS, SC, comp I 30 30 Mitchell OT Distal 1st MT OT 1 (1-1) 

Caminear, 200540 RS, SC, obs IV 15 18 Distal chevron OT Distal 1st MT OT 1.5 (0.5-2.2) 

Cancilleri, 200841 RS, SC, comp III 60 60 Austin OT or Boc OT Distal 1st MT OT 3.6 (2.5-4.7), 2.6 (2.4-3) 
Capasso, 199442 RS, SC, obs IV 31 31 Modified Keller-Lelievre procedure Joint hemiresection 3 (3-3) 

Capozza, 199443 RS, SC, obs IV 92 100 Regnauld procedure Joint hemiresection 7.2 

Catanzariti, 
199944 

RS, SC, obs IV 39 47 Modified Lapidus procedure 1st TMT AD 6.3 (1.5-10.6) 

Chen, 201545 PS, SC, obs III 49 49 Lapidus procedure 1st TMT AD 2 (2-2) 

Chen, 201546 RS, SC, obs IV 40 53 Mitchell OT Distal 1st MT OT 3.2 (1-9.8) 

Chen, 201047 RS, SC, obs IV 26 48 Double OT of 1st MT Other 2.3 (1-4) 

Chiang, 201248 RS, SC, comp III 60 62 Proximal Ludloff OT or Bosch OT Proximal 1st MT OT or distal 1st MT OT 2 (2-2) 

Choi, 201349 RS, SC, obs IV 91 103 Proximal Ludloff OT Proximal 1st MT OT 2.2 (1-5.2) 

Choi, 201650 
RS, SC, comp III 91 98 McBride procedure or chevron OT Simple bunionectomy, soft-tissue release or 

distal 1st MT OT 

4.0 (2-6), 4.3 (2.7-5.9) 

Choi, 201351 PS, SC, obs IV 51 53 Scarf OT 1st MT shaft OT 2 (1-5.5) 

Choi, 200952 
RS, SC, comp III 98 98 Proximal chevron OT or proximal Ludloff 

OT 

Distal 1st MT OT or 1st MT shaft OT 4.1 (3.2-4.9), 1.8 (1-2.8) 

Chou, 199853 RS, SC, obs IV 14 17 Biplanar distal chevron OT Distal 1st MT OT 2.8 (1-5.8) 
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Chow, 200854 RS, SC, obs IV 21 26 Proximal crescentic OT Proximal 1st MT OT 8 (6.1-12) 

Coetzee, 200355 RS, SC, obs IV 19 19 Scarf OT 1st MT shaft OT 1 (1-1) 

Coetzee, 200456 PS, SC, obs IV 91 105 Lapidus AD 1st TMT AD 3.7 (1.5-6.2) 

Coughlin, 200757 PS, SC, obs IV 103 122 Proximal crescentic OT and Akin OT Proximal 1st MT OT and phalangeal OT 2.3 (2-3.1) 

Coughlin, 199758 RS, SC, obs IV 29 35 Chevron OT Distal 1st MT OT 6 (2-12.5) 

Courtman, 
199559 

RS, SC, obs IV 22 38 Distal 1st MT OT Distal 1st MT OT 4.1 (1.9-6.3) 

Daghino, 200360 
RS, MC, 
comp 

III 106 141 Regnauld procedure, various 1st MT OT Joint hemiresection or other 4.1 (1.1-8.4), 4.3 (1.1-9.8) 

Day, 199761 RS, SC, comp III 41 41 Z-OT or Kalish OT Distal 1st MT OT or distal 1st MT OT 3.4 (1.1-5.6), 3.6 (0.9-5.5) 
Deenik, 200762 PS, SC, comp I 83 96 Scarf OT or distal chevron OT 1st MT shaft OT or distal 1st MT OT 2.3 (1.9-2.6) 

Dennis, 201163 RS, SC, obs IV 69 90 Modified Mitchell OT Distal 1st MT OT 3.1 (2.1-4.8) 

Deorio, 200164 RS, SC, obs IV 32 41 Chevron OT Distal 1st MT OT 2.5 (1.2-4.1) 

Desjardins, 
199365 

RS, SC, obs IV 63 91 Mitchell OT Distal 1st MT OT 3.3 (1-11.2) 

Deveci, 201366 RS, SC, obs IV 43 50 Scarf OT 1st MT shaft OT 2.2 (1.5-3) 

Di Giorgio, 
201367 

RS, SC, obs IV 25 33 Distal oblique OT Distal 1st MT OT 1.5 (1-3) 

Donley, 200268 RS, SC, obs IV 35 50 Keller resection arthroplasty Joint hemiresection 3 

Donnelly, 199469 RS, SC, obs IV 36 42 Modified distal chevron OT Distal 1st MT OT 1.9 (1.2-3.1) 

Dreeben, 199670 RS, SC, obs IV 20 28 Proximal crescentic OT Proximal 1st MT OT 5.3 (4.5-7.5) 

Easley, 199671 
PS, SC, comp I 66 84 Proximal crescentic OT or proximal 

chevron OT 

Proximal 1st MT OT or proximal 1st MT OT 2 (1.1-2.7), 1.7 (1.1-2.5) 

El-Tantawy, 
201572 

PS, SC, obs IV 15 20 Double (distal and proximal) OT Other 1.9 (1.3-2.5) 

Enan, 201073 PS, SC, obs IV 24 36 Minimally invasive distal OT Distal 1st MT OT 1.8 (1-3) 

Fadel, 200874 RS, SC, obs IV 32 39 Proximal closing-wedge OT Proximal 1st MT OT 2.5 (1.5-4.2) 

Faour-Martin, 
201375 

PS, SC, obs IV 87 115 Percutaneous distal OT Distal 1st MT OT 10.1 

Faraco Urrego, 
201476 

RS, SC, obs IV 17 20 Minimally invasive distal OT Distal 1st MT OT 1.7 (1.3-2) 

Finsen, 198077 RS, SC, obs IV 30 40 McBride procedure Simple bunionectomy and soft-tissue release (9-12) 

Franzreb, 199978 RS, SC, obs IV 57 62 Resection arthroplasty Joint hemiresection 3 (1.4-5.7) 

Galli, 200779 RS, SC, obs IV 25 25 Scarf OT 1st MT shaft OT 2 (2-2) 

Gebuhr, 199280 RS, SC, obs IV 36 46 McBride procedure Simple bunionectomy and soft-tissue release 9 (2-11) 

Georgieva, 
201181 

RS, SC, comp III 70 70 Mitchel OT or Keller-Brandes Procedure Distal 1st MT OT or joint hemiresection 1 (1-1) 

Giannini, 201382 PS, SC, comp II 40 40 Distal minimally invasive OT or Scarf OT Distal 1st MT OT or 1st MT shaft OT (2-7) 

Giannini, 201383 PS, SC, obs IV 577 896 Distal minimally invasive OT Distal 1st MT OT 7 (5-10) 

Giotis, 201684 RS, SC, obs IV 33 44 Modified distal chevron OT Distal 1st MT OT 2.7 (min. 2) 

Givissis, 200485 RS, SC, obs IV 20 32 Wilson OT Distal 1st MT OT 2.8 (1-5.3) 
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Glazebrook, 
201486 

PS, SC, comp I 73 73 Proximal opening-wedge OT or proximal 
chevron OT 

Proximal 1st MT OT or proximal 1st MT OT 1 (1-1) 

Goel, 199387 RS, SC, obs IV 30 35 Distal V OT Distal 1st MT OT 3 (0.7-4.2) 

Goforth, 199688 RS, SC, obs IV 32 45 Austin OT Distal 1st MT OT 5 (min. 1.5) 

Granberry, 
199589 

RS, SC, comp III 39 56 Proximal closing-wedge OT and Akin OT Proximal 1st MT OT and phalangeal OT 1.8 (min. 1) 

Groulier, 198890 
RS, SC, obs IV NR 210 Modified McBride procedure, Akin OT, 

and MT OT 

Other 4 (1-13) 

Guclu, 201191 
RS, SC, obs IV 59 88 Distal chevron OT with a 

capsuloperiosteal flap 

Distal 1st MT OT 11.3(10-16.1) 

Guerrero Forero, 
201592 

RS, SC, obs IV 57 69 Chevron OT or Scarf OT Other 12 (12-12) 

Gupta, 200893 PS, SC, obs IV 17 23 Scarf OT 1st MT shaft OT 1.5 (1-1.8) 

Gusgen, 200594 RS, SC, obs IV 60 66 Distal chevron OT Distal 1st MT OT 2.9 (1.1-5.7) 

Han, 201595 RS, SC, comp III 95 104 Straight or oblique proximal OT Proximal 1st MT OT 2 (1.6-3.5) 

Hansen, 197496 RS, SC, obs IV 91 139 McBride procedure Simple bunionectomy and soft-tissue release 6.3 (5-8) 

Hattrup, 198597  RS, SC, obs IV 154 225 Distal chevron OT Distal 1st MT OT 2.3 (1-6.3) 

Havlícek, 200798 
RS, SC, obs IV 72 84 McBride procedure and/or distal 

chevron OT 

Other 10.3 (9.8-12) 

Henning, 1997100 
RS, SC, obs IV 53 57 Hohmann OT or chevron OT or Lelievre-

Viladot procedure or proximal 1st MT OT 

Other 4.8 (0.5-10) 

Hirvensalo, 
1991101 

PS, SC, obs IV 60 78 Distal chevron OT Distal 1st MT OT 1.2 (1-2.6) 

Hofstaetter, 
2006102 

PS, SC, obs IV 67 70 Modified proximal Ludloff OT Proximal 1st MT OT 3.1 

Hofstaetter, 
2012103 

PS, SC, obs IV 61 86 Distal chevron OT Distal 1st MT OT 3.3 

Horne, 1984104 RS, SC, obs IV 51 76 Distal chevron OT Distal 1st MT OT 3 (0.5-8) 

Hyytinen, 
1995105 

RS, SC, obs IV 44 63 Modified distal 1st MT OT Distal 1st MT OT 4.6 (1.7-6.5) 

Iannò, 2013106 PS, SC, obs IV 72 85 Minimally invasive modified Bosch OT Distal 1st MT OT 6.1 (1.4-10.3) 

Jardé, 1996107 RS, SC, obs IV 50 62 Akin OT and lateral release Other 5 (4-10) 

Jawish, 2010108 RS, SC, obs IV 63 101 Opening-wedge OT of the 1st cuneiform Other 7.7 (1.5-14.8) 

Jung, 2014109 
RS, SC, obs IV 98 117 Proximal reverse chevron OT and Akin 

OT 

Proximal 1st MT OT and phalangeal OT 1.2 (1-2.1) 

Kalender, 
2013110 

RS, SC, obs IV 25 43 Mitchell OT Distal 1st MT OT 1.4 (1-4.5) 

Karataglis, 
2001111 

RS, SC, comp III 86 107 Mitchell OT or Wilson OT Distal 1st MT OT or distal 1st MT OT 2.8 (1.2-10.2), 3.2 (1.1-
19.6) 

Kayali, 2008112 RS, SC, obs IV 30 31 McBride procedure Simple bunionectomy and soft-tissue release 4.5 (3-6.8) 

Kelikian, 1988113 RS, SC, obs IV 35 50 Modified Z OT 1st MT shaft OT 1.8 (1-5) 
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Kim, 2013114 RS, SC, obs IV 51 56 Distal chevron OT Distal 1st MT OT 2.3 (2-3.8) 

Kinnard, 1991115 RS, SC, obs IV 19 28 Akin OT Other 2.3 (1-3.5) 

Kinnard, 1984116 RS, SC, comp III 21 30 Distal chevron OT or Mitchell OT Distal 1st MT OT or distal 1st MT OT 1.8, 2.8 
Klareskov, 
1988117 

RS, SC, obs IV 51 77 Wilson OT Distal 1st MT OT 3 (2-4) 

Kokavec, 2005118 RS, SC, obs IV 21 37 Frejka OT Proximal 1st MT OT 3 (2.4-3.8) 

Kopp, 2005119 RS, SC, obs IV 29 35 Modified Lapidus AD 1st TMT AD 3.5 (2.4-7.8) 

Kromann-
Andersen, 
1982120 

RS, SC, obs IV 41 51 Crawford Adams oblique OT Distal 1st MT OT 3.5 (1-7.4) 

Kuo, 1998121 RS, SC, obs IV 96 161 Modified Mitchell OT Distal 1st MT OT 3.2 (1.5-5) 

Kurian, 2000122 RS, SC, obs IV 20 25 Regnauld procedure Joint hemiresection 3.3 (2.5-5.7) 

Lambers 
Heerspink, 
201599 

RS, SC, comp III 84 84 Distal chevron OT or Mitchell OT Distal 1st MT OT or distal 1st MT OT 4.8 (4-6) 

Lee, 2008123 PS, SC, comp I 65 85 Distal chevron OT or distal chevron OT Proximal 1st MT OT or proximal 1st MT OT 1.7 (1-2.6), 1.6 (1-2.1) 
Lee, 2007124 RS, SC, obs IV 29 35 Distal chevron OT and Akin OT Distal 1st MT OT and phalangeal OT 2.2 (2-2.7) 

Leemrijse, 
2012125 

RS, SC, obs IV 12 15 Scarf OT 1st MT shaft OT 7.7 

Li, 2016126 RS, SC, obs IV 50 53 Arthroscopic bunionectomy Simple bunionectomy and soft-tissue release 3.2 (2-5) 

Loh, 2015127 PS, SC, comp II 206 206 Scarf OT 1st MT shaft OT 2 (2-2) 

Lorei, 2006128 PS, SC, obs II 32 32 Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 2.8 (1.2-4.3) 

Loretz, 1993129 RS, SC, obs IV 48 69 Distal “L” or Reverdin-Laird OT Distal 1st MT OT 2.8 (1.1-3.9) 

Love, 1987130 PS, SC, obs IV 44 75 Keller-Brandes procedure Joint hemiresection 2.6 (1-5.3) 

Lüthje, 1990131 RS, SC, obs IV 38 52 Proximal opening-wedge OT Proximal 1st MT OT 4.6 (3-8) 

Maffulli, 2009132 
RS, SC, comp III 72 72 Scarf OT and Akin OT or Bosch OT 1st MT shaft OT and phalangeal OT or distal 

1st MT OT 

2.5 (2.1-3.2) 

Maffulli, 2005133 RS, SC, obs IV 15 21 Minimally invasive distal OT Distal 1st MT OT 2.1 

Magnan, 2005134 RS, SC, obs IV 82 118 Minimally invasive distal OT Distal 1st MT OT 3 (2-6.5) 

Mahadevan, 
2016135 

PS, SC, comp II 84 109 Modified distal chevron OT or Scarf OT Distal 1st MT OT or 1st MT shaft OT 1 (1-1) 

Majkowski, 
1992136 

RS, SC, comp III 51 81 Keller-Brandes procedure or modified 
Mayo procedure 

Joint hemiresection  3.3 (2-9) 

Manjure, 2003137 RS, SC, obs IV 70 102 Wilson OT Distal 1st MT OT 6 (2-16) 

Mann, 1991138 RS, SC, obs IV 47 72 DuVries modified McBride procedure Simple bunionectomy and soft-tissue release 4 (2-8) 

Mann, 1997139 RS, SC, obs IV 17 23 Distal chevron OT Distal 1st MT OT 3 (1-5) 

Mao, 2015140 RS, SC, obs IV 21 21 Proximal crescentic OT Proximal 1st MT OT 1.3 (1-2.2) 

Markbreiter, 
1997141 

RS, SC, obs III 36 50 Proximal crescentic OT or proximal 
chevron OT 

Proximal 1st MT OT or proximal 1st MT OT 5.2 (3.3-11.8), 1.8 (1-2.8) 

Martinez-Nova, 
2008142 

PS, SC, comp III 31 31 McBride procedure Simple bunionectomy and soft-tissue release 1.3 (1-1.5) 



COPYRIGHT © BY THE JOURNAL OF BONE AND JOINT SURGERY, INCORPORATED 

BARG ET AL. 

UNFAVORABLE OUTCOMES FOLLOWING SURGICAL TREATMENT OF HALLUX VALGUS DEFORMITY: A SYSTEMATIC LITERATURE REVIEW 

http://dx.doi.org/10.2106/JBJS.17.00975 

Page 7 
Martinez-Nova, 
2008143 

PS, SC, obs IV 26 30 Akin OT Other 1 (1-1.1) 

Marudanayagam, 
2014144 

RS, SC, obs IV 52 57 Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 2.2 (2-3) 

Matricali, 2014145 PS, SC, comp I 86 88 Distal chevron OT or Scarf OT Distal 1st MT OT or 1st MT shaft OT 2 (2-2) 

McDonald, 
1988146 

RS, MC, obs IV 48 60 Austin OT and Akin OT Distal 1st MT OT and phalangeal OT 2.8 (1.4-6.2) 

McLaughlin, 
1990147 

RS, SC, obs IV 46 52 Keller-Brandes procedure Joint hemiresection 2.5 (1-5.4) 

Meyer, 1990148 RS, SC, obs IV 75 100 Regnauld procedure Joint hemiresection 6 (3-10) 

Meyer, 1987149 RS, SC, obs IV 21 21 Modified McBride procedure Simple bunionectomy and soft-tissue release 5.5 (4-7) 

Moalli, 1997150 RS, SC, obs IV 33 36 Mitchell OT Distal 1st MT OT 1.8 (1-3.2) 

Monteleone, 
2003151 

RS, SC, obs IV 26 28 Viladot-Regnauld procedure Joint hemiresection 18.7 (12-26) 

Moon, 2012152 RS, SC, comp III 95 108 Distal chevron OT Distal 1st MT OT 3.8 (2-5.8) 

Morandi, 2013153 PS, SC, comp III 383 439 Distal chevron OT Distal 1st MT OT 2.6, 2.3 
Mühlbauer, 
2001154 

PS, SC, obs IV 45 55 Modified distal chevron OT Distal 1st MT OT 2.8 (2-4.8) 

Murawski, 
2011155 

RS, SC, obs IV 140 140 Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 3.4 (2-5.7) 

Neese, 2009156 RS, SC, obs IV 28 36 Modified Mau-Reverdin OT 1st MT shaft OT 4 (1-10.1) 

Nery, 2013157 
RS, SC, comp III 28 50 Distal chevron OT or biplanar chevron OT 

or Mitchell OT or Scarf OT or proximal OT 

Other 10 (2-20) 

Nery, 2013158 RS, SC, obs IV 41 70 Proximal opening-wedge OT and Akin OT Proximal 1st MT OT and phalangeal OT 2.4 (1-5) 

Nikolau, 2009159 RS, SC, comp III 68 71 Mitchell OT Distal 1st MT OT 2 (1-3), 1.8 (1-2.7) 
Oh, 2008160 RS, SC, obs IV 46 77 Modified distal chevron OT Distal 1st MT OT 4.3 (3-7) 

Oh, 2004161 RS, SC, obs IV 22 38 Modified distal chevron OT Distal 1st MT OT 3 (2-5) 

O’Kane, 2002162 PS, SC, obs IV 35 50 Rotation Scarf OT and Akin OT 1st MT shaft OT and phalangeal OT 2.4 (1-3.3) 

Okuda, 2008163 RS, SC, obs IV 41 54 Proximal crescentic OT Proximal 1st MT OT 2.5 (1-7.6) 

Okuda, 2011164 RS, SC, obs IV 55 72 Proximal crescentic OT Proximal 1st MT OT 2.8 (1.2-10) 

Oravakangas, 
2016165 

RS, SC, obs IV 20 23 Proximal opening-wedge OT Proximal 1st MT OT 5.8 (4.6-7) 

Orzechowski, 
2008166 

RS, SC, obs IV 65 121 McBride procedure Simple bunionectomy and soft-tissue release 6.5 (4-11) 

Ozkan, 2010167 RS, SC, comp III 37 42 Distal Lindgren-Turan OT Distal 1st MT OT 1.2 (12-28) 

Ozkurt, 2008168 RS, SC, obs IV 40 43 Distal chevron OT Distal 1st MT OT 3.6 (1-7.6) 

Paczesny, 
2009169 

RS, SC, comp III 32 40 Scarf OT or proximal closing-wedge OT 1st MT shaft OT or proximal 1st MT OT 3.8 (2-5.3) 

Park, 2013170 RS, SC, obs IV 53 62 Distal chevron OT and Akin OT Distal 1st MT OT and phalangeal OT 1.3 (1-2.6) 

Park, 2013171 
RS, SC, comp III 55 67 Distal chevron OT or proximal chevron 

OT 

Distal 1st MT OT or proximal 1st MT OT 1.2 (1.2-2.7), 1.2 (1.3-2.2) 
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Park, 2013172 PS, SC, comp II 122 122 Distal chevron OT Distal 1st MT OT 3.2 (2-5.7) 

Parra-Téllez, 
2013173 

RS, SC, obs IV 46 58 Modified Scarf OT 1st MT shaft OT 2.4 

Paulick, 2015174 RS, SC, comp III 25 25 Lapidus AD 1st TMT AD 1.7 (1-3.2) 

Paulin, 1976175 RS, SC, obs IV 43 63 Simple bunionectomy Simple bunionectomy and soft-tissue release 3 (1-12) 

Pelto-Vasenius, 
1997176 

RS, SC, obs IV 70 94 Distal chevron OT Distal 1st MT OT 2.1 (1-7.8) 

Pentikainen, 
2014177 

PS, SC, comp III 100 100 Distal chevron OT Distal 1st MT OT 7.9 (5.8-9.4) 

Petersen, 2000178 RS, SC, obs IV 45 45 Scarf OT 1st MT shaft OT 1.3 (1-4) 

Peterson, 1994179 RS, SC, obs IV 42 58 Distal MT OT Distal 1st MT OT 2.5 (1-4.2) 

Petroutsas, 
2005180 

RS, SC, obs IV 76 76 Ludloff OT 1st TM shaft OT 3 (2-4.7) 

Piper, 2000181 RS, SC, obs IV 29 35 Hohmann OT Distal 1st MT OT 6 (0.9-5.9) 

Potenza, 2009182 RS, SC, obs IV 42 52 Distal chevron OT Distal 1st MT OT (2-3) 

Prasad, 1998183 RS, SC, obs IV 50 50 Keller resection arthroplasty Joint hemiresection 7.6 (2-13.8) 

Radwan, 2012184 
PS, SC, comp I 60 64 Minimally invasive distal OT or distal 

chevron OT 

Distal 1st MT OT or distal 1st MT OT 1.8 (1-3), 1.6 (1-3) 

Randhawa, 
2009185 

RS, SC, obs IV 29 31 Proximal opening-wedge OT and Akin OT Proximal 1st MT OT and phalangeal OT 1.4 (1-2) 

Rangrez, 2012186 PS, SC, obs IV 40 50 Gibson or Piggott OT Distal 1st MT OT (1-5) 

Rennotte, 
1976187 

RS, SC, obs IV 34 54 Keller resection arthroplasty Joint hemiresection 6.5 (0.5-15) 

Resch, 1994188 PS, SC, comp I 84 106 Distal chevron OT Distal 1st MT OT 3 (1-4) 

Resch, 1993189 
PS, SC, comp I 68 80 Distal chevron OT or proximal closing-

wedge OT 

Distal 1st MT OT or proximal 1st MT OT 3.5 (1-4.8) 

Rix, 1968190 RS, SC, obs IV 38 59 Modified Mayo procedure Joint hemiresection 6.5 (2-16) 

Rossi, 1992191 RS, SC, obs IV 112 168 Distal chevron OT Distal 1st MT OT 4.4 (1.1-7.5) 

Rowe, 1985192 RS, SC, obs IV 20 32 Modified Hohman OT Distal 1st MT OT 5 (2-10) 

Sakka, 1995193 RS, SC, obs IV 28 49 McBride procedure Simple bunionectomy and soft-tissue release 6 (1.3-15) 

Salvi, 1992194 PS, SC, obs IV 44 44 Austin OT Distal 1st MT OT 2.5 

Sanhudo, 2006195 RS, SC, obs IV 34 50 Modified chevron shaft OT and Akin OT 1st MT shaft OT and phalangeal OT 2.5 (min. 1.1) 

Saro, 2007196 PS, SC, comp I 92 92 Lundgren OT or distal chevron OT Distal 1st MT OT or distal 1st MT OT 4.7 (3-6) 

Saxena, 1997197 RS, SC, obs IV 12 14 Ludloff OT and Akin OT 1st MT shaft OT and phalangeal OT 4 

Saxena, 2013198 PS, SC, comp II 112 119 Ludloff OT 1st MT shaft OT 4.2 

Scala, 2013199 RS, SC, obs IV 126 146 Minimally invasive distal OT Distal 1st MT OT 2.4 (1-4.5) 

Schemitsch, 
1989200 

RS, SC, obs IV 65 100 Wilson OT Distal 1st MT OT 5.2 (2-15) 

Schneider, 
2004201 

RS, SC, obs IV 73 112 Distal chevron OT Distal 1st MT OT 12.7 (10-14.6) 
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Schneider, 
2002202 

RS, SC, comp III 58 76 Keller-Brandes procedure or distal 
chevron OT 

Joint hemiresection or distal 1st MT OT 5.7 (5.1-7.2), 5.7 (5-7.6) 

Schulz, 2003203 RS, SC, obs IV 55 62 Keller-Brandes procedure Joint hemiresection 9.6 (3.5-15.5) 

Selner, 1999204 RS, SC, obs IV 84 121 Distal OT Distal 1st MT OT 1.8 (1.5-2) 

Shi, 2016205 RS, SC, comp III 76 76 Distal chevron OT Distal 1st MT OT 1 (1-1) 

Siclari, 2009206 RS, SC, obs IV 49 59 Minimally invasive distal OT Distal 1st MT OT 2.6 (1-4) 

Siekmann, 
2014207 

RS, SC, obs IV 32 32 Double proximal and distal OT Other 4.9 (4.6-5.4) 

Silovský, 1993208 RS, SC, obs IV 74 87 Dega OT Distal 1st MT OT 2.6 (0.5-6) 

Small, 1995209 RS, SC, obs IV 50 71 Distal chevron OT Distal 1st MT OT 1.3 (1-2.1) 

Søjbjerg, 1980210 RS, SC, obs IV 94 148 Hohmann-Thomasen OT Distal 1st MT OT 4.7 (2-7) 

Stienstra, 2002211 RS, SC, obs IV 34 38 Distal chevron OT Distal 1st MT OT 2.6 (1-10.9) 

Szudy, 2003212 RS, SC, obs IV 41 68 Dega OT Distal 1st MT OT 4.5 (2-10) 

Takao, 2007213 RS, SC, obs IV 22 27 Proximal oblique-domed OT Proximal 1st MT OT 2.6 (2-3.8) 

Tan, 1998214 RS, SC, obs IV 38 55 Mitchell OT Distal 1st MT OT 2.5 (1-5) 

Tanaka, 2008215 RS, SC, obs IV 37 48 Proximal spherical OT Proximal 1st MT OT 4.1 (2-8) 

Tangen, 1971216 RS, SC, obs IV 109 177 Modified Hohmann-Thomasen OT Distal 1st MT OT 4 (2-5) 

Teli, 2001217 PS, SC, obs IV 45 60 Mitchell OT Distal 1st MT OT 2.1 (1-3.1) 

Terzis, 1997218 RS, SC, obs IV 38 55 Mayday OT Distal 1st MT OT 2.4 (1-4.6) 

Thangarajah, 
2013219 

RS, SC, obs IV 23 23 Mau OT and Akin OT 1st MT shaft OT and phalangeal OT (min. 1) 

Tomizawa, 
1992220 

RS, SC, obs IV 38 48 Modified Lapidus AD 1st TMT AD 5.2 (1-12) 

Tong, 2012221 RS, SC, obs IV 20 23 Minimally invasive distal OT Distal 1st MT OT 1.8 (1-5) 

Torkki, 2001222 
PS, MC, 
comp 

I 70 97 Austin OT Distal 1st MT OT (min. 1) 

Torkki, 2001223 RS, SC, obs IV 76 106 Distal chevron OT Distal 1st MT OT 6 (5.5-7.7) 

Tóth, 2007224  RS, SC, obs IV 135 240 Lindgren-Turan OT Distal 1st MT OT 4.2 

Tóth, 2010225 
RS, SC, obs IV 18 22 Different OTs (Lindgren-Turan OT or 

proximal OT) and Akin OT 

Other 2.2 (0.7-4.8) 

Trnka, 2008226 PS, SC, comp IV 99 111 Ludloff OT 1st MT shaft OT 2.8 (1.5-4.7) 

Trnka, 1999227 RS, SC, obs IV 59 83 Proximal closing-wedge OT Proximal 1st MT OT 16.2 (12-22.2) 

Trnka, 2000228 PS, SC, obs II 86 114 Distal chevron OT Distal 1st MT OT 2 (2-2), 5 (5-5) 

Udin, 1992229 
RS, SC, obs III NR 98 McBride procedure or Hohmann OT Simple bunionectomy, soft-tissue release or 

distal 1st MT OT 

19 (7-34) 

Us, 1999230 RS, SC, obs IV 24 31 Distal chevron OT Distal 1st MT OT 1.2 (1-2.2) 

Uygur, 2016231 PS, SC, comp II 66 66 Lundgren OT or distal chevron OT Distal 1st MT OT 2.2 (1.6-2.8) 

Valente Lestingi, 
1999232 

RS, SC, obs IV 22 34 Keller resection arthroplasty Joint hemiresection (min. 20) 

Velkes, 1991233 RS, SC, obs IV 50 80 Distal chevron OT Distal 1st MT OT 4.6 (2-7) 

Veri, 2001234 RS, SC, obs IV 20 31 Proximal crescentic OT Proximal 1st MT OT 12.1 (11-13) 
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Wagdy, 1995235 RS, SC, obs IV 71 79 Distal double OT Distal 1st MT OT (2-5) 

Wanivenhaus, 
1988236 

RS, SC, obs IV 21 26 Proximal closing-wedge OT Proximal 1st MT OT 2.8 (1.5-8) 

Weatherall, 
2013237 

RS, SC, obs IV 25 25 Suture-button implant Other 1.9 (1.4-2.2) 

Weng, 1995238 RS, SC, obs IV 28 44 Modified McBride procedure Simple bunionectomy and soft-tissue release 4.5 (3-5.5) 

Wester, 2016239 
PS, SC, comp II 45 45 Proximal OT (opening-wedge or 

crescentic) 

Proximal 1st MT OT 1 (1-1) 

Winemaker, 
1996240 

RS, SC, comp III 32 52 Distal chevron OT Distal 1st MT OT 2.4 (1.1-4.2) 

Wong, 2014241 RS, SC, obs IV 27 54 Suture-button implant Other 2.2 (2-2.8) 

Wu, 2015242 RS, SC, obs IV 36 63 Suture-button implant Other 2.1 (1-4.6) 

Wu, 2015243 RS, SC, obs IV 61 110 Suture-button implant Other 1.9 (1-3.2) 

Yasuda, 2015244 RS, SC, obs IV 66 83 Proximal supination OT Proximal 1st MT OT 2.8 (2.1-4.3) 

Yeung, 2004245 RS, SC, obs IV 24 28 Mayday OT Distal 1st MT OT 2.2 (1-4.3) 

Yu, 2011246 RS, SC, obs IV 41 45 Austin OT Distal 1st MT OT 2.2 (1.3-3) 

Zembsch, 1999247 RS, SC, obs IV 24 37 Keller-Brandes procedure Joint hemiresection 13 (10-16) 

Zembsch, 2000248 
RS, SC, obs III 58 87 Proximal closing-wedge OT or Keller-

Brandes procedure 

Proximal 1st MT OT or joint hemiresection 18, 13 

Zettl, 2000249 RS, SC, obs IV 70 86 Proximal crescentic OT and Akin OT Proximal 1st MT OT and phalangeal OT 2.2 (1-5) 

Zhang, 2010250 RS, SC, obs IV 25 38 Extensor hallucis longus tendon transfer Simple bunionectomy and soft-tissue release 3.2 (2.3-3.8) 

Zorzi, 2004251 RS, SC, obs IV 40 42 Minimally invasive distal OT Distal 1st MT OT 3.2 (1-4) 

Zygmunt, 1989252 RS, SC, obs IV 39 66 Scarf OT 1st MT shaft OT 2.4 (1-2.7) 

*AD = arthrodesis, comp = comparative, LOE = Level of Evidence, MC = multicenter, MT = metatarsal, NR = not reported, obs = observational, OT = osteotomy, PS = 

prospective, RS = retrospective, SC = single-center, and TMT = tarsometatarsal. 
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