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Summary
Introduction:  Scarf  osteotomies  of  the  first  metatarsal  and  metatarsophalangeal  arthrodesis
are the  two  most  frequent  surgical  forefoot  reconstructive  procedures.
Hypothesis:  We  compared  functional  results  of  isolated  arthrodesis  of  the  first  metatarsopha-
langeal joint  with  an  isolated  Scarf  osteotomy  of  the  first  metatarsal.
Materials  and  methods:  This  was  a  retrospective,  observational,  continuous  study  of  patients
operated between  1993  and  2008.  After  patients  who  had  undergone  a  procedure  on  the  lateral
rays, extremely  elderly  patients,  lost  to  follow-up  patients  and  those  with  incomplete  ques-
tionnaires had  been  excluded,  there  remained  two  comparable  groups  of  25  patients.  Mean  age
was 60  in  the  arthrodesis  group  [41—70]  and  59.8  in  the  Scarf  group  [47—71].  The  Scarf  group
included 25  hallux  valgus  (100%)  compared  to  16  hallux  valgus  (64%)  and  nine  hallux  rigidus
(36%) in  the  arthrodesis  group.  Complications  were  recorded.  Evaluation  of  functional  results
was based  on  the  most  recent  functional  or  quality  of  life  scores  (AOFAS,  FFI,  FAAM,  SF  36)  and
a questionnaire  on  physical  and  athletic  ability.
Results:  There  was  no  significant  difference  in  the  rate  of  complications  between  the  two
groups. There  was  no  difference  in  pain  according  to  the  AOFAS  score  with  35.6/40  (±  6.5)  in
the Scarf  group  and  34.5  (±  5.9)  in  the  arthrodesis  group.  Global  satisfaction  was  also  similar
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between  the  Scarf  and  arthrodesis  groups:  91.4%  and  90%  of  very  satisfied  or  satisfied  patients,
respectively.  The  FFI  score  was  higher  in  the  Scarf  group  than  in  the  arthrodesis  group:  8.6
(± 20.1)  and  19.8  (±  17.7)  respectively.  Functional  results  were  better  in  the  Scarf  group  than
in the  arthrodesis  group  with  a  FAAM  Daily  Activity  score  of  80.2  (±  12.1)  compared  to  68  (±  7.2),
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a  FAAM  Sports  Activity  score  of  29.7  (±  6.7)  compared  to  25.2  (±  7.6)  and  a  FAAM  Global  Function
score of  94%  (±  10.8)  compared  to  87%  (±  15.7),  respectively.  The  Global  SF36  score  was  higher
in the  Scarf  group  than  in  the  arthrodesis  group:  70.9%  (±  14.1)  and  62.3%  (±  20.6)  respectively,
which was  due  to  a  higher  Mental  Health  score  in  the  Scarf  group:  68.7%  (±  14.2)  and  60.4%
(± 19.3)  respectively.  In  the  area  of  sports  activities  the  Scarf  group  practiced  more  hiking  than
the arthrodesis  group  (74%  versus  42%  respectively).  There  was  no  difference  for  other  activities.
Discussion and  conclusion:  This  study  provides  detailed  information  on  the  level  of  physical
and sports  activities  that  are  practiced  following  these  procedures,  so  that  the  patient  can  be
better informed.
Level  of  evidence:  Level  III.  Comparative  retrospective.
© 2012  Published  by  Elsevier  Masson  SAS.
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he  hallux  plays  an  essential  role  in  foot  biomechanics  and
or  propulsion  during  walking.  Any  modification  due  to  a  sur-
ical  procedure  will  affect  foot  function  and  the  patient’s
uality  of  life.  It  is  therefore  essential  to  be  able  to  describe
he  extent  of  these  changes  following  different  surgical
rocedures.  The  metatarsophalangeal  joint  of  the  hallux
an  become  the  site  of  degenerative  osteoarthrititic  condi-
ions  called  hallux  rigidus  [1].  Moreover,  the  hallux  can  also
resent  with  an  acquired  deformity  called  hallux  valgus  [2].
hese  conditions  are  two  frequent  indications  for  surgery  of
he  hallux.  Hallux  valgus  can  be  corrected  by  an  osteotomy
f  the  first  metatarsal,  for  which  numerous  techniques  have
een  described.  In  case  of  significant  deformity  or  especially
n  the  case  of  progressive  osteoarthritis,  arthrodesis  of  the
etatarsophalangeal  joint  can  also  be  proposed  [3].
The  results  of  these  surgical  procedures  have  been  stud-

ed  in  traditional  retrospective  studies  based  on  an  analysis
f  radiological  images  and  clinical  function  scores  such  as
he  AOFAS  [4].  As  a  result  we  know  the  rate  of  complications
5],  satisfaction  [6],  pain  [7],  and  walking  distance  [8].  Nev-
rtheless,  these  studies  do  not  compare  one  type  of  surgical
rocedure  to  another.  More  important,  these  evaluations
re  frequently  performed  by  the  surgeon,  and  not  obtained
irectly  from  the  patient.

Our  goal  was  to  compare  the  functional  results  of  surgical
rocedures  of  the  foot  for  hallux  deformities.  We  performed

 retrospective  study  in  patients  who  were  operated  on  by
he  same  senior  surgeon  (JLB),  to  treat  hallux  valgus  or
allux  rigidus,  either  by  conservative  treatment  associat-
ng  arthrolysis  with  a  Scarf  osteotomy  of  the  first  metatarsal
M1)  [9],  or  by  arthrodesis  of  the  first  metatarsophalangeal
oint  (MTP1)  with  ball  and  cup  reamers  and  osteosynthesis
ith  titanium  staples  [10]. To  limit  study  bias  we  excluded
atients  who  underwent  associated  surgery  on  the  lateral
ays.  The  most  recent  functional  and  quality  of  life  scores
ere  used.

aterials and methods
atients

his  was  a  retrospective,  observational  study  of  a  contin-
ous  series  of  patients  who  underwent  surgery  between
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993  and  2008.  The  minimum  follow  up  was  1  year  after
urgery.  After  exclusion  of  patients  who  had  undergone
n  associated  procedure  on  the  lateral  rays,  there  were
10  patients  with  58  metatarsophalangeal  arthrodeses  of  the
allux  and  62  Scarf  osteotomies  of  the  first  metatarsal.  To
btain  comparable  groups,  patients  included  in  the  Scarf  M1
roup  underwent  surgery  between  2005—2008  and  those  in
he  MTP1  arthrodesis  group  between  1993  and  2008.  After
xcluding  lost  to  follow-up  patients  and  incomplete  or  incor-
ectly  completed  questionnaires,  we  had  65  patients  with  35
TP1  arthrodeses  and  30  Scarf  M1osteotomies.  Because  of

he  difference  in  age  between  the  two  groups,  we  excluded
xtremely  elderly  patients  to  obtain  two  comparable  popu-
ations.  Thus,  there  were  two  groups  of  25  patients.

The  mean  age  was  60  years  old  in  the  arthrodesis  group
41—70]  and  59.8  years  old  in  the  Scarf  group  [47—71].
he  Scarf  group  included  25  hallux  valgus  (100%)  and  the
rthrodesis  group  included  16  hallux  valgus  (64%)  and  nine
allux  rigidus  (36%).  Mean  follow  up  was  66.6  months  (±  28)
n  the  arthrodesis  group  and  41.6  months  (±  17,2)  in  the
carf  M1osteotomy  group.

unctional  evaluation  and  quality  of  life  scores

e  recorded  short,  intermediate  and  long  term
omplications  and  surgical  revisions.

Evaluation  of  functional  results  was  based  on  the  AOFAS
core  [11], SF  36,  a  general  quality  of  life  score  [12]  and
pecific  scores  for  foot  pathologies:  the  Foot  Function  Index
FFI)  [13], and  the  Foot  and  Ankle  Ability  Measure  (FAAM)
14].  We  also  performed  an  in  depth  evaluation  of  the
atients’  ability  to  perform  a  certain  number  of  physical
nd  sporting  activities  based  on  a  functional  questionnaire
eveloped  by  Bonnin  [15].

This  questionnaire  included  general  items  about  the
atients’  occupational  and  recreational  activities  as  well
s  the  degree  of  satisfaction  with  surgery.  It  also  included
unctional  items  from  the  AOFAS  score:  pain,  activity  limi-
ations,  walking  distance  and  difficulty  walking  on  different
ypes  of  ground.  The  practice  of  a  sports  activity  was
valuated  by  asking  the  person  about  his/her  practice  of
3  sports  (exercise  bicycle,  bicycle,  gymnastics,  swimming,
olf,  gardening,  dance,  yoga,  sailing,  hiking,  cross-country

kiing,  downhill  skiing,  and  jogging)  and  pain  when  practic-
ng  sports.  The  Foot  Function  Index  is  a  score  that  evaluates

 certain  number  of  situations  in  which  the  patient  may  have
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Table  1  Rate  of  complications  in  the  two  groups.

Types  of  complications  Arthrodesis  Group  (%)  SCARF  Group  (%)  Statistical  significance

Pseudarthroses  3.4  0  ns
Delayed union  6.9  0  ns
Transfer metatarsalgias  3.4  6.6  ns
Recurrent hallux  valgus  0  1.6  ns
Hypercorrection  or  faulty  position  3.4  4.9  ns
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Discomfort  from  internal  fixation 1.7

trouble,  difficulties  or  feel  pain.  It  is  noted  on  a  score  of  0  (no
trouble,  difficulties  or  pain)  to  10  (constant  trouble,  impossi-
ble  to  perform  an  action,  worst  pain  imaginable)  on  a  paper
scale  similar  to  a  visual  analogue  scale.  The  results  were
presented  in  the  form  of  numerical  data.  The  FAAM  scale
includes  21  items  on  daily  activities  and  eight  items  on  sports
activities  (Appendix  A).  This  score  was  validated  to  measure
function  in  patients  with  leg,  ankle  and  foot  pathologies.
It  is  scored  from  0  (no  difficulty)  to  4  (impossible).  It  is
associated  with  an  evaluation  of  overall  foot  function  (per-
centage  0—100).  The  patient  then  measures  his/her  ability
to  practice  a  sport  (from  0—100)  then  estimates  his  level  of
functioning  (from  normal  to  very  abnormal).

The  SF  36  (MOS  36  item,  Short  Form  Health  Survey)  was
developed  from  the  «Medical  Outcome  Study», which  began
in  1986.  This  questionnaire  includes  36  questions,  which
measure  a  population’s  state  of  health  and  quality  of  life.
The  36  items  are  divided  into  eight  categories:  (physical
activity  [PF],  limitations  due  to  a  physical  condition  [RP],
physical  pain  [BP],  perceived  health  [GH],  vitality  [VT],  life
and  relationships  with  others  [SF],  limitations  due  to  a  men-
tal  condition  [RE]  and  mental  health  [MH])  make  it  possible
to  calculate  two  scores  (physical  health  [SP]  —  mental  health
[SM])  and  a  global  score.  This  score  was  translated  and  vali-
dated  in  several  languages  and  has  been  available  in  France
since  1998.  It  is  used  extensively  for  national  and  regional
surveys,  public  health  research  and  clinical  research  (ran-
domized  drug  trials,  chronic  diseases  and  more  recently
orthopedic  surgery).  Each  of  the  categories  is  evaluated  with
scores  from  0  to  100,  with  100  representing  the  best  state

of  health.

The  questionnaire  (including  functional  items  from  the
AOFAS,  FFI  and  FAAM  scores  and  analysis  of  sports  activities)
and  the  SF  36  score  were  sent  to  each  patient  by  mail.
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Table  2  Comparison  of  functional  scores.

Functional  score  Arthrodesis  group  

Rate  of  satisfied  or  very  satisfied  90%  

AOFAS pain  34.5  (±  5.9)  

Walking distance  of  more  than  1  km  80%  

Global SF  36  62.3  (±  20.6)  

Mental health  SF36  60.4  (±  19.3)  

FFI (Foot  Function  Index)  19.8  (±  17.7)  

FAAM daily  activities  68  (±  7.2)  

FAAM sports  Activities 25.2  (±  7.6)
FAAM estimated  global  function 87%  (±  14.7)
1.6 ns

ethodology  and  analysis

nalysis  of  questionnaire  results  was  performed  with  JMP  7.0
SAS®)  software.  Qualitative  variables  were  introduced  into
ontingency  tables  then  compared  among  groups  using  the
earson  Chi2 test.  For  quantitative  variables  we  first  con-
rmed  a  normal  distribution  and  equal  variance:  if  these
onditions  were  met  we  used  the  Student  t  test.  When  these
onditions  were  not  met  we  used  the  Mann  Whitney  non
arametric  test.  Whatever  the  method  used,  P  <  0.05  was
onsidered  to  be  significant.

esults

omplications  and  surgical  revisions

he  rate  of  complications  was  not  significantly  different
etween  the  Scarf  and  arthrodeses  groups  (Table  1).  Revision
urgery  was  necessary  in  nine  patients  in  the  arthrode-
is  group,  with  one  pseudarthrosis  treated  by  graft,  four
ases  of  delayed  union,  revised  by  removal  of  internal  fixa-
ion  material,  two  corrections  for  faulty  positioning  of  the
rthrodesis,  one  removal  of  painful  internal  fixation  mate-
ial  and  one  case  of  transfer  metatarsalgia  treated  by  Weil
steotomy  of  the  lateral  rays.  Two  surgical  revisions  were
erformed  in  the  Scarf  osteotomy  group,  one  recurrent
allux  valgus  treated  by  repeat  conservative  surgery,  one
emoval  of  an  uncomfortable  screw.

unctional  results  and  quality  of  life
lobal  satisfaction  was  comparable  in  the  two  groups:  91.4%
Scarf  group)  and  90%  (arthrodesis  group)  of  satisfied  or  very
atisfied  patients  (Table  2).

Scarf  group  Statistical  significance

91.4%  ns
35.6  (±  6.5)  ns
100%  P  <  0.05
70.9  (±  14.1)  P  <  0.05
68.7  (±  14.2)  P  <  0.05
8.6  (±  20.1)  P  <  0.05
80.2  (±  12.1)  P  <  0.05
29.7  (±  6.7)  P  <  0.05
94%  (±  10.8)  P  <  0.05
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Table  3  Results  of  the  second  section  of  the  Foot  Function  Index  (FFI).

Do  you  have  difficulty  Arthrodese  group  Scarf  group  Statistical  significance

Walking  around  your  house 0  0  ns
Walking outside  on  uneven  ground  1.7  (±  3.2)  0.2  (±  0.7)  P  <  0.05
Walking more  than  500  m 0.6  (±  2.4) 0.2  (±  0.5) ns
Going up  stairs 0.3  (±  1.1) 0.1  (±  0.4) ns
Going down  stairs  0.5  (±  1.3)  0.1  (±  0.4)  ns
Going on  tiptoe  4.5  (±  4.2)  1  (±  2.5)  P  <  0.05
Getting up  from  a  chair  0  0  ns
Going up  or  down  a  slope  2  (±  3.3)  0.6  (±  1.6)  P  <  0.05
Walking fast  or  running  3.9  (±  3.9)  0.5  (±  1.6)  P  <  0.05

The difficulty is graded from 0 to 10 on an analogic scale (0 corresponding to no difficulty and 10 to impossible to perform the actions).

Table  4  Comparison  of  functional  scores  by  indication  (Hallux  valgus  versus  Hallux  Rigidus)  in  the  arthrodesis  group.

Functional  score  Metatarsophalangeal  arthrodesis  Hallux  rigidus  Hallux  valgus  Statistical  significance

Satisfied  or  very  satisfied  89%  87.5%  ns
Walking distance  of  1  km  100%  94%  ns
AOFAS pain  34.4  (±  7.3)  33.8  (±  6.2)  ns
Global SF  36  69.9  (±  21.3)  60  (±  19.2)  ns
Mental health  SF  36  66.4  (±  23.1)  57.9  (±  18.1)  ns
Foot Function  Index  12.2  (±  14.8)  13.9  (±  18.4)  ns
FAAM daily  activities  80.9  (±  3.5)  75.6  (±  7.9)  ns
FAAM sports  activities  24.1  (±  9.1)  22.3  (±  6.9)  ns
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FAAM estimated  global  function 89

We  did  not  find  any  difference  in  the  mean  AOFAS
ain  score  (/40  points)  between  the  Scarf  group  35.6  ±  6.5
nd  the  arthrodesis  group  34.5  ±  5.9.  Walking  distance  was
reater  in  the  Scarf  osteotomy  group  than  that  in  arthrode-
is  group  with  100%  and  80%  of  patients  capable  of  walking
ore  than  1  km  respectively.

The  patients  in  the  Scarf  group  had  a  mean  global  SF  36

lobal  that  was  statistically  higher  than  patients  in  the
rthrodesis  group:  70.9  ±  14.1  versus  62.3  ±  20.6  respec-
ively.  The  score  was  found  to  be  higher  due  to  the  mean

t
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F

Table  5  Difficulties  encountered  when  practicing  different  spo
Measure [FAAM]  score).

Have  difficulty  with  the
following  activities

None  or  slight
difficulty
Arthrodesis
(%)/Scarf  (%)

Modera
difficul
Arthrod
(%)/Sca

Running  40/90  26/3  

Jumping 46/83  14/7  

Sudden starting  and  stopping  46/80  11/10  

Side steps  77/97  11/3  

Low impact  sports  74/93  9/7  

Performing usual  activities  normally  69/80  14/13  

Going down  the  stairs  97/90  3/10  

Practicing usual  sports  at  the  same
level  and  for  the  same  length  of
time

57/77  20/30  
 22.3)  87%  (±  14.7)  ns

ental  Health  score  68.7  ±  14.2  in  the  Scarf  group  and
0.4  ±  19.3  in  the  arthrodesis  group.  The  Scarf  group  FFI
as  statistically  better  than  that  in  the  arthrodesis  group:
.6  ±  20.1  versus  19.8  ±  17.7  respectively  (the  higher  the
core,  the  greater  the  pain  and/or  difficulty)  (Table  3).  Func-
ional  results  were  better  in  the  Scarf  group  than  those  in

he  arthrodesis  group  based  on  a FAMM  Daily  Activity  score  of
0.2  ±  12.1  versus  68  ±  7.2;  a  FAAM  Athletic  Activity  score  of
9.7  ±  6.7  versus  25.2  ±  7.6;  and  an  estimated  FAAM  Global
unction  score  of  94%  ±  10.8  versus  87%  ±  15.7  respectively.

rts  activities  (sports  activity  items  —  Foot  and  Ankle  Ability

te
ty
esis
rf  (%)

Extreme
difficulty
Arthrodesis
(%)/Scarf  (%)

Other  limiting
factor
Arthrodesis
(%)/Scarf  (%)

Statistical
significance

14/0  20/7  P  <  0.05
26/0  14/10  P  <  0.05
23/0  20/10  P  <  0.05
6/0  6/0  P  <  0.05
6/0  11/0  P  <  0.05
6/3  11/3  P  <  0.05
0/0  0/0  ns
1/0  14/10  ns
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Table  6  Types  of  sports  activities  according  to  the  type  of  surgery.

Sports  practiced  Arthrodesis  group  (%)  Scarf  group  (%)  Statistical  significance

Exercise  bicycle  30  49  ns
Bicycle 31  37  ns
Gymnastics  34  47  ns
Swimming 40  47  ns
Golf 11  0  ns
Gardening 43  37  ns
Dance 34 30  ns
Sailing 14 3 ns
Hiking 43 73 P  <  0.05
Tennis 14 13 ns
Cross country  skiing  11  20  ns
Downhill skiing  11  23  ns
Jogging 11  14  ns
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In  the  MTP1  arthrodesis  group,  the  hallux  rigidus  and  hal-
lux  valgus  subgroups  had  identical  results  for  satisfaction,
walking  distance,  pain,  global  function  FFI,  FAAM  and  SF  36.
(Table  4).

Sports  activities

The  patients  in  the  Scarf  group  did  more  hiking  (74%)  than
those  in  the  arthrodesis  group  (42%).  There  was  no  statisti-
cally  significant  difference  in  the  other  activities  evaluated
(Tables  5  and  6),  but  results  were  at  the  limit  of  significance
in  favor  of  the  Scarf  group  for  exercise  bicycle,  gymnastics,
cross-country  and  downhill  skiing  and  jogging.

Discussion

Even  if  satisfaction  is  the  same  for  the  two  types  of  surgery,
functional  results  were  better  in  patients  who  underwent
a  Scarf  osteotomy  of  the  1st  metatarsal  than  in  those  who
underwent  arthrodesis  of  the  metatarsophalangeal  joint  of
the  hallux.

This  is  the  first  study  to  compare  the  results  of  arthrode-
sis  of  the  hallux  and  conservative  surgery  with  a  Scarf
osteotomy  based  on  detailed  functional  criteria,  quality
of  life,  and  sports  ability.  There  is  no  interpretation  bias
since  the  patients  filled  out  the  questionnaires  by  them-
selves  without  the  surgeon’s  participation.  We  evaluated
two  surgical  procedures  of  the  hallux,  but  there  are  many
other  conservative  procedures  and  different  arthrodesis
techniques  for  hallux  deformities.  Nevertheless  it  would  be
difficult  to  compare  all  these  techniques  at  the  same  time
unless  a  multicenter  study  was  performed.

There  are  certain  limitations  to  this  study.  Because  the
two  procedures  were  not  indicated  with  the  same  frequency,
the  inclusion  period  was  different  for  each  procedure.  To
have  a  comparable  mean  age  in  each  group  we  excluded

certain  questionnaires,  and  the  small  number  of  patients  in
each  group  decreases  the  statistical  power  of  the  results.
This  is  a  study  is  only  based  on  a  questionnaire,  making  it
impossible  to  compare  functional  results  with  preoperative

c

t
9

cores.  The  pathologies  leading  to  surgery  were  different  in
he  two  groups,  which  could  have  created  an  important  bias.
owever,  we  did  not  find  any  difference  in  functional  results
etween  hallux  valgus  and  hallux  rigidus  in  the  arthrodesis
roup.  In  the  same  way  Van  Doeselaar  et  al.  [16]  did  not  find
ny  difference  between  the  hallux  valgus  and  hallux  rigidus
roups  when  evaluating  arthrodesis  for  hallux  pathologies  by
he  FFI  score.  We  can  therefore  consider  that  the  surgical
rocedure  is  the  only  variable  that  affects  functional  results.

The  rate  and  types  of  complications  are  comparable  to
hose  found  in  the  literature  for  each  type  of  surgery.  A
aulty  position  is  reported  in  3  to  20%  of  cases  of  arthrode-
is  [6],  overloading  of  the  interphalangeal  joint  in  5  [7]  to
7%  [8]  and  pseudarthrosis  in  0  [7,8]  to  8%  [17]. Hammel
t  al.  [18]  reported  surgical  site  infections  in  0.8%  of  Scarf
1  osteotomies,  delayed  union  in  5.7%,  significant  stiffness

n  1.3%  at  1  year,  secondary  displacement  in  1.1%,  broken
nternal  fixation  material  in  0.4%  and  indications  for  revision
urgery  for  recurrent  hallux  valgus  in  0.2%.

The  rate  of  satisfied  patients  was  comparable  for  Scarf
steotomy  (91.4%)  and  MTP1  arthrodesis  (90%),  and  these
ates  are  comparable  to  those  found  in  all  recent  series
17,19—21].  Function  after  MTP1  arthrodesis  was  found  to
e  globally  satisfying  and  durable  in  a  study  by  Groulier  et  al.
6].  Most  series  of  Scarf  osteotomy  and  MTP1  arthrodesis  use
he  AOFAS  score  to  evaluate  functional  criteria  by  comparing
lobal  preoperative  and  postoperative  scores:  the  increase
s  comparable  in  all  series  with  a  gain  of  approximately
0  points  [4,19,22—25]. Nevertheless,  the  score  items  are
ot  usually  listed  in  detail.  Because  our  study  with  the  ques-
ionnaire  does  not  include  a  clinical  evaluation,  a  global
OFAS  score  could  not  be  provided,  however  the  subjec-
ive  items  are  all  given  in  detail,  so  that  a  more  detailed
omparison  of  the  results  is  possible.  In  a  cohort  of  49  MTP1
rthrodeses  evaluated  at  3,  6,  and  12  months,  Poggio  et  al.
25]  showed  that  the  global  AOFAS  score  progressed  for

 year  while  pain  improved  for  6  months;  this  supports  our

hoice  to  evaluate  patients  at  least  1  year  after  surgery.

We  did  not  find  any  difference  in  pain  between  the
wo  populations  during  daily  or  recreational  activities.  Thus
4.3%  (Scarf  M1  group)  and  96.7%  (arthrodesis  MTP1  group)
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ad  no  pain  or  occasional  moderate  pain,  which  corresponds
o  published  results  [4,8]. The  AOFAS  results  for  walking  dis-
ance  were  better  with  osteotomy;  100%  of  the  osteotomy
atients  had  an  unlimited  walking  distance,  compared  to
0%  of  the  patients  with  arthrodesis.  A  limitation  in  walking
istance  was  found  in  10  to  15%  patients  with  arthrodesis
n  other  studies  [7,8]. Moreover,  patients  who  underwent  an
steotomy  had  less  difficulty  on  irregular  terrain  or  climb-
ng,  which  explains  why  a  greater  proportion  practiced  an
ctivity  such  as  hiking.

In  the  present  study  functional  results  following  Scarf
steotomy  were  shown  to  be  better  than  those  following
etatarsophalangeal  arthrodesis  of  the  hallux  based  on  the
OFAS  and  FFI  scores,  which  has  never  been  studied  in  the

iterature.  Only  one  study  [16]  has  used  the  FFI  score  to
valuate  patients  who  underwent  surgery  of  the  forefoot:
an  Doeselaar  did  not  find  any  different  between  the  hallux
algus  and  the  hallux  rigidus  groups  who  underwent  MTP1
rthrodesis.  The  FFI  score  improved  by  30  points  and  went
rom  38  to  8  in  both  groups.

The  recently  published  FAAM  score  has  not  yet  been  used
o  evaluate  surgery  of  the  forefoot.  Our  study  is  there-
ore  a  reference  because  it  shows  better  results  with  Scarf
steotomy  than  with  MTP1  arthrodesis.

Only  the  study  by  Flavin  and  Stephens  [26]  used  the  SF36
core  and  shows  an  improvement  in  the  global  score  after
rthrodesis  of  the  first  metatarsophalangeal  joint.

Finally  in  relation  to  specific  physical  activities,  although
he  possibility  of  walking  on  tip  toe  is  considered  to  be  pos-

ible  in  85%  of  patients  in  both  groups,  our  study  shows  FAAM
nd  FFI  scores  that  are  better  for  osteotomy  for  this  action,
s  well  as  for  sudden  changes  in  speed,  taking  an  hill  and
eing  able  to  run  or  to  crouch.

t

R.  Desmarchelier  et  al.

We did  not  find  any  studies  in  the  literature  which  pro-
ided  an  in  depth  analysis  of  the  sports  capacities  of  patients
fter  these  two  types  of  surgery.  Brodsky  et  al.  [8]  is  the  only
tudy  to  report  that  86%  of  golfers  and  92%  of  hikers  were
ble  to  return  to  their  leisure  activities  without  limitation
fter  MTP1  arthrodesis.

onclusion

his  study  clarifies  the  functional  results  that  can  be
xpected  following  a  Scarf  osteotomy  of  the  1st  metatarsal
nd  arthrodesis  of  the  metatarsophalangeal  joint  of  the  hal-
ux  and  provides  the  patient  with  specific  information  on  the
xpected  quality  of  life,  in  particular  in  relation  to  physical
nd  sports  activity,  depending  on  the  surgical  procedure  per-
ormed.  The  results  suggest  that  conservative  surgery  of  the
allux  by  Scarf  osteotomy  of  the  metatarsal  is  preferable  in
atients  for  whom  both  indications  are  possible  or  in  young
atients  to  obtain  the  best  possible  functional  results.  More-
ver,  because  the  validity  of  the  AOFAS  score  is  increasingly
riticized  [27], quality  of  life  scores  such  as  the  FAAM  or  SF  36
an  be  used  before  foot  surgery  and  at  surgical  revision  to
ffectively  evaluate  the  surgical  procedures.
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Appendix A. Foot and Ankle Ability Measure (FAAM) score items.

Foot  Consultation:  FAMM  score
Daily  Activities
Respond  to  each  question  with  a  number  from  0-4  (4  no  problem,  0  impossible).  Leave  at  -1  if  your  limitation  is  due  to  something
else besides  your  ankle  or  foot
Stand  up  Walk  on  flat

ground
Walk  on  flat
ground  barefoot

Walk  on  an  incline

Go  down  a  hill  Go  up  stairs  Go  downstairs  Walk  on  an  incline

Take  a  sidewalk Crouch Go  on  tiptoe

Begin  walking Walk  less  than
5  min.

Walk  10  min. Walk  more  than  15  min.

Do  you  have  difficulty  with  the  following  because  of  your  foot  or  ankle
House  cleaning  Daily  activities  Washing  Light  work  (standing  or

walking
Hard  work  (pushing,  pulling,  climbing,  carrying  heavy  objects)  Leisure  activities
How  would  you  evaluate  on  a  scale  of  0-100,  your  level  of  daily  activity  compared  to  the  level  you  had  before  youo  presented  wit
your foot  or  ankle  problem.  100  is  your  former  level,  0  is  if  you  cannot  do  anything.
Sports Activity
Ability  to  run  Ability  to  jump  Ability  to  land

after  jumping
Starting  and  stopping  quickly  Lateral,  scissor

movements
Low  impact
activities

Practice  a  sport  at  the  same  technical  level  as  before  Practice  a  sport  as
long  as  you  wish

Overall  how  do  you  evaluate  your  level  of  activity  today
Total  FAMM  daily  activity  Total  FAMM

overall  activity
Total  FAMM  Sports
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