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Abstract
Objective:  To  carry  out  a  review  of  degenerative  subscapularis  ruptures  (SSC)  after  their  arthro-
scopic repair  and  to  evaluate  whether  the  results  are  comparable  in  terms  of  pain  and  function
to those  of  younger  patients  with  traumatic  ruptures.
Methods:  The  data  of  80  SSC  tears  of  the  660  rotator  cuff  tears  operated  on  by  the  same  team
of surgeons  from  June  2008  to  June  2018  were  retrospectively  reviewed.  The  clinical  data  of
the surgical  indications  were  collected:  age,  gender,  laterality,  intervention  delay,  associated
pathologies,  location  of  pain,  value  of  the  Visual  Analogue  Scale  (VAS)  and  the  Constant---Murley
test (CMT);  surgical  data  were  also  collected:  type  and  size  of  lesion,  associated  biceps  injury
and associated  surgical  procedure,  coracoid  stenosis  and  associated  surgical  procedure,  number
and type  of  anchors  used.  A  statistical  study  was  performed  with  multiple  linear  regression  test,
parametric  tests  (Student’s  t  or  ANOVA)  and  non-parametric  tests.
Results:  Of  80  patients,  36  were  women  (45%)  and  44,  men  (55%);  mean  age  61  years  (range
47---81); mean  delay  of  surgery  3.5  months  (range  1---6);  right  shoulder  affected  in  46  cases
(57.5%), left  in  34  (42.5%);  22  (27.5%)  were  isolated  lesions,  58  (72.5%)  were  associated  with
supraspinatus  rupture  (SE).  The  mean  improvement  was  5.0  points  in  terms  of  the  VAS  and  39.9
points on  average  in  the  CMT.  New  breakage  rate,  1.25%.  Adverse  factors:  size  of  the  tear,  delay
tients  with  type  I-B  rupture  have  a  better  overall  result  in  the  CMT
longer  the  delay,  the  worse  results  are  observed,  both  for  the  VAS
nt  worse  and  statistically  significant  results  both  in  the  VAS  (p  0.00)
in intervention,  women.  Pa
than types  I-A  and  III.  The  

and the  CMT.  Women  prese
and in  the  CMT  (p  0.01).
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A.  Cuéllar,  A.  Cuéllar,  R.  Seijas  et  al.

Conclusions:  Excellent  and  good  results  have  been  obtained  in  this  group  of  patients,  but  there
are adverse  factors  such  as  the  size  of  the  tear,  the  duration  of  the  symptoms  and  the  association
of other  pathologies,  especially  in  women.
© 2021  SECOT.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open  access  article  under  the  CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Análisis  de  los  resultados  y  los  factores  adversos  de  la  reparación  artroscópica  de  las
lesiones  del  subescapular  de  origen  degenerative

Resumen
Objetivo:  Realizar  una  revisión  de  roturas  del  subescapular  (SBE)  de  origen  degenerativo  tras
su reparación  por  artroscopia  y  evaluar  si  los  resultados  son  equiparables  en  términos  de  dolor
y función  a  los  de  pacientes  más  jóvenes  con  roturas  traumáticas.
Material  y  método:  Se  han  revisado  de  forma  retrospectiva  los  datos  de  80  roturas  de  SBE  de  las
660 roturas  de  manguito  rotador  intervenidas  por  el  mismo  equipo  de  cirujanos  desde  junio  del
2008 hasta  junio  del  2018.  Se  recogieron  los  datos  clínicos  de  los  pacientes  intervenidos:  edad,
género, lateralidad,  demora  de  intervención,  patologías  asociadas,  localización  del  dolor,  valor
de la  escala  visual  analógica  (EVA)  y  del  test  de  Constant-Murley  (TCM);  se  han  recogido  también
los datos  quirúrgicos:  tipo  y  tamaño  de  lesión,  lesión  asociada  del  bíceps  y  gesto  quirúrgico  aso-
ciado, estenosis  coracoidea  y  gesto  quirúrgico  asociado  y  número  y  tipo  de  anclajes  empleados.
Se realizó  estudio  estadístico  con  prueba  de  regresión  lineal  múltiple,  pruebas  paramétricas  (t
de Student  o  ANOVA)  y  pruebas  no  paramétricas.
Resultados:  De  80  pacientes,  36  fueron  mujeres  (45%)  y  44,  hombres  (55%);  media  de  edad  de
61 años  (rango  47  a  81);  demora  media  de  la  cirugía  de  3,5  meses  (rango  1  a  6);  hombro  derecho
afectado en  46  casos  (57,5%),  el  izquierdo  en  34  (42,5%);  22  (27,5%)  fueron  lesiones  aisladas,
58 (72,5%),  asociadas  a  rotura  del  supraespinoso  (SPE).  La  mejoría  media  fue  de  5,0  puntos
en términos  de  la  EVA  y  de  39,9  puntos  de  media  en  el  TCM.  Índice  de  nueva  rotura,  1,25%.
Factores adversos:  tamaño  de  la  rotura,  demora  de  intervención,  mujeres.  Los  pacientes  con
rotura tipo  I-B  tienen  mejor  resultado  total  en  el  TCM  que  los  tipos  I-A  y  III.  A  mayor  demora  se
observan peores  resultados,  tanto  de  la  EVA  como  del  TCM.  Las  mujeres  presentan  resultados
peores y  estadísticamente  significativos  tanto  en  la  EVA  (p  =  0,00)  como  en  el  TCM  (p  =  0,01).
Conclusiones:  Se  han  obtenido  excelentes  y  buenos  resultados  en  este  grupo  de  pacientes  con
patología  degenerativa  del  SBE,  de  forma  equiparable  a  las  series  con  casos  traumáticos.  Existen
factores  adversos,  como  el  tamaño  de  la  rotura,  la  demora  de  la  cirugía  y  la  asociación  de  otras
patologías,  especialmente  en  mujeres.
©  2021  SECOT.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un  art́ıculo  Open  Access  bajo  la
licencia CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ubscapularis  (SSC)  rupture  results  in  an  alteration  of  the
alance  of  the  pairs  of  forces  acting  on  the  shoulder  stabil-
sing  it  in  the  transverse  plane.  This  results  in  a  tendency
or  the  humeral  head  to  migrate  superiorly  during  move-
ent,  the  greater  the  extent  of  the  injury.  Repair  of  the  SSC

s  therefore  essential  to  restore  this  balance.1 Injury  can
ccur:2---4 (1)  from  fall  trauma  with  the  arm  extended  and
otated  outwards,  or  from  forces  acting  in  hyperextension;
2)  in  association  with  anterior  dislocation  of  the  shoulder;
r  (3)  associated  with  degenerative  processes  in  work  or
porting  activities  with  the  arm  at  or  above  the  shoulder.5

Classically,  it  has  been  considered  difficult  to  diag-

ose  SSC  injuries,  especially  because  of  the  frequency  of
artial  or  incomplete  lesions.  These  incomplete  lesions
ay  go  unnoticed  on  nuclear  magnetic  resonance  imaging

NMR)  examination.  They  have  therefore  been  described

i
t
t

T3
s  ‘‘hidden  lesions’’  or  difficult  to  diagnose.6---8 This  diffi-
ulty  in  diagnosis,  together  with  the  technical  complexity
f  arthroscopic  repair,  has  delayed  a  reliable  approach  to
hese  lesions,  and  although  there  are  previous  descrip-
ions,  it  was  not  until  1991  that  the  first  results  of  surgical
reatment  were  reported.2,3 The  first  arthroscopic  results
ere  not  published  before  2002.1,8---10 The  classification  of

hese  lesions  and  their  frequent  association  with  bicipital
roove  injuries  were  also  not  described  until  recently.6,8,11,12

rogress  in  the  diagnosis  and  treatment  of  these  lesions  has
een  aided  by  the  description  of  the  reliability  of  the  differ-
nt  clinical  examination  tests,13 the  description  of  specific
igns  on  NMR  imaging  studies14---16 and  the  consolidation  of
urgical  techniques  for  shoulder  arthroscopy.1,7,10
Most  of  the  studies  dealing  with  SSC  tears  indicate  that,
n  terms  of  aetiology,  the  percentage  of  injuries  caused  by
rauma  is  between  40%  and  80%  and  that  the  association  of
ears  between  the  supraspinatus  (SPE)  and  the  SSC  is  18%  of

20
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Table  1  Description  of  the  inclusion-exclusion  criteria.

Inclusion  criteria  Exclusion  criteria

Diagnosed  and  treated  injury
of the  SSC

Complete  SE  rupture

Degenerative  component  at
origin

Lesion  affecting  more
than  two  tendons

Arthroscopic  diagnosis  of
certainty

Predominantly  traumatic
origin

Fulfil criteria  for  progressive
follow-up

Result  of  failure  of
previous  repair
Absence  of  a  diagnosis  of
certainty
Absence  of  follow-up
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ll  rotator  cuff  tears.17,18 It  has  also  been  pointed  out  that
solated  subscapularis  tears,  which  most  frequently  occur  in
oung  patients  under  40  years  of  age  and  are  associated  with
rauma,  constitute  a  different  entity  from  those  of  older
eople,  associated  with  a  mainly  degenerative  aetiology.19

The  aim  of  this  study  is  to  review  the  results  of  cases  of
SC  rupture  after  arthroscopic  repair  and  to  assess  whether
hey  are  comparable  in  terms  of  pain  and  function  to  those
f  series  of  younger  patients  with  traumatic  ruptures.  We
ypothesise  that  excellent  and  good  results  can  be  obtained
n  these  patients,  but  that  adverse  factors  may  influence
hem.

aterial and methods

ata  was  collected  from  80  SSC  ruptures  (79  cases)  selected
rom  among  660  ruptures  of  rotator  cuff  operated  on  by  the
ame  surgical  team  from  June  2008  to  June  2018.  Out  of
hese  cases  in  280  (40%)  an  isolated  lesion  or  SSC-associated
esions  was  diagnosed  but  only  80  lesions  met  with  the  inclu-
ion  criteria  (Table  1).

Inclusion  criteria  were:  cases  where  a  reconstruction  of
he  SSC  tendon  lesión  was  made;  they  were  of  a  degen-
rative  nature  and  met  with  the  arthroscopic  diagnostic
nd  follow-up  care  criteria.  Exclusion  criteria  were:  all
ases  where  the  supraspinatus  tear  was  complete;  the  lesion
ffected  more  than  two  tendons;  was  of  predominantly  trau-
atic  origin;  were  the  result  of  a  previous  failure  to  repair;
id  not  meet  with  the  diagnostic  criteria  as  the  lesión  was
ot  well  described  during  arthroscopy,  or  did  not  meet  with
he  criteria  for  follow-up  care.

In  the  database  created  for  the  study  the  following

ariables  were  included:  type  of  rupture;  age;  sex;  affected
ide;  production  mechanism;  delay  to  surgery;  the  presence
f  other  pathologies  and  the  number  of  anchors  used  in
epair.  The  study  was  approved  by  the  Ethical  Research

a
P
l
o

igure  1  Classification  of  subescapularis  lesions  into  5  types  accor
-B and  II-B  by  SE  associated  partial  rupture.

T3
criteria

ommittee  of  the  Quirón-Salud  Hospital  Group,  with
egister  code  2020/124-COT-PGQ.

In  this  study,  we  have  used  the  classification  of  the
rench  school  which,  with  its  5  types,  takes  into  account
he  anatomical  aspects  related  to  the  repair  of  lesions.11,12

e  subclassify  the  frequent  association  of  type  I and  type  II
esions  with  partial  full-thickness  lesions  of  the  most  ante-
ior  portion  of  the  SSC  as  types  I-B  and  II-B  (Fig.  1).  In  these,
he  long  portion  of  the  biceps  (LPB)  is  involved  in  one  way
r  another  in  almost  all  cases.20,21

Medical  records  contained  significant  data  including:
ocation  of  pain,  presence  of  nocturnal  pain,  time  of  delay
o  surgery,  mechanism  of  production,  presence  of  other
oint  pathology,  sports  and  work  activity.  The  lift-off  test,
apoleon’s  test  and  belly-press  test  were  used  together
s  recommended13 for  diagnosis  in  the  consultation  room.

rovocation  tests  were  also  performed  to  assess  possible
esion  of  the  LPB.22,23 To  diagnose  possible  involvement
f  the  coracohumeral  space,  the  described  manoeuvre  of

ding  to  the  French  school  and  subclassification  of  the  subtypes

21
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A.  Cuéllar,  A.  Cu

ain  provocation  was  performed  on  the  anterior  aspect
f  the  shoulder  by  means  of  a  combined  movement  of
ntepulsion,  internal  rotation  and  adduction.23 Patients
ere  assessed  using  the  visual  analogue  scale  (VAS)  and  the
onstant---Murley  test  (CMT),  validated  in  a  previous  study24

nd  performed  preoperatively,  6  months  after  surgery  and
t  1  and  2  years.

In addition  to  undertaking  the  radiographic  study  with
he  three  most  usual  projections  (AP,  axillary  oblique  and

 scapular  Y  projection),  the  diagnosis  of  the  lesion  was
ompleted  by  NMR  study  and  the  dimension  of  the  coraco-
umeral  space  was  assessed  in  the  axial  projection  of  the
ame  NMR  study.25 The  NMR  study  was  also  used  to  assess
igns  of  muscle  atrophy  and  fatty  infiltration.26

The  cases  that  presented  a  traumatic  component  as  a
rigger  for  the  symptomatology,  (fall  by  hikers)  were  consid-
red  to  be  of  low  intensity  and  not  decisive.  The  existence
f  a  history  of  previous  pain,  the  performance  of  an  overuse
ctivity  (work  or  sport)  or,  especially,  the  presence  of  find-
ngs  of  a  degenerative  nature  and  the  absence  of  acute  signs
n  the  NMR  study  also  contributed  to  this.

urgical  procedure

ll  interventions  were  arthroscopic,  performed  by  the  same
urgical  team,  who  were  highly  experienced  in  arthroscopic
urgery.  The  patients  were  operated  on  in  lateral  decubi-
us  position  under  combined  general  and  interscalene  block
naesthesia.  The  posterior  lever  arm  manoeuvre  described
y  Burkhart,1,8 was  used  to  improve  the  anterior  access
pace  to  the  lesion.  The  lesion  is  best  explored  by  initially
ebriding  the  rotator  interval,  as  described  by  Lafosse11; this
llows  better  assessment  of  the  frequent  injury  to  the  walls
f  the  LPB  groove,  the  stability  of  the  LPB  and  the  size  of
he  SSC  and  SE  tear.

Small  tears  are  repaired  from  the  glenohumeral  space
sing  a  posterior  view  portal  and  an  anterosuperior  portal.
hese  tears  were  repaired  using  a  single  anchor.  In  tears  with
ssociated  SPE  injury,  this  was  completed  from  the  subacro-
ial  space  using  a  third  anterolateral  portal  and  the  use  of

ne  to  three  anchors,  depending  on  size.27 Type  III  ruptures
ere  sutured  from  the  subacromial  space  and  required  a

ourth  anteroinferior  portal  to  allow  better  release  of  the
etracted  tendon,  as  described.9---12 These  ruptures  required
he  use  of  two  to  four  anchors  in  a  ‘‘double  row’’  arrange-
ent.

ostoperative  protocol

ostoperative  immobilisation  was  usually  maintained  for
---6  weeks,  allowing  pendulum-type  exercises,  active  elbow
exion---extension,  active  forearm  pronation  and  active  hand
nd  wrist  mobility  during  this  time.  Active  supination  was
llowed  from  4  weeks  in  patients  with  biceps  tenodesis.
otations  were  started  at  8  weeks  and  muscle  strengthening

t  9---12  weeks  after  surgery.  Sports  activities  such  as  rac-
uetball  or  swimming  were  not  allowed  before  6  months  or,
n  general,  until  a  good  functional  and  muscular  balance  was
chieved.

2

T3
 R.  Seijas  et  al.

tatistical  study

PSS  v.22  was  used  for  statistical  analysis.  Pain  intensity
nd  function  were  considered  as  primary  outcome  variables.
ain  intensity  was  measured  by  10  cm  VAS  with  the  extremes
arked  as  ‘‘no  pain’’  and  ‘‘greatest  pain  imaginable’’,  with

o  marks  in  between.  Function  was  measured  using  the
alidated  CMT24,  both  in  global  score  and  in  each  of  its
our  subscales:  pain,  activities  of  daily  living,  mobility  and
trength.  These  are  considered  secondary  study  variables:
he  type  of  rupture  (expressed  in  grades  I-A,  I-B,  II-A,  I-B,  II-B
nd  III),  gender  (male,  female),  the  trigger  of  the  pathology
twisting,  overuse,  occupational,  gradual),  the  delay  from
urgery  to  the  time  of  intervention  (expressed  in  months),
he  number  of  anchors  used  in  the  intervention,  the  type  of
ction  performed  on  the  LPB  (no  treatment;  tendon  absent;
enotomy;  tenodesis  either  to  support  reconstruction,  by
nchors,  or  by  screw),  the  presence  of  aggravating  factors
other  polyarticular  inflammatory  pathology)  and  the  per-
entage  of  new  symptomatic  ruptures.

For  quantitative  type  variables  data  was  analysed  to
ee  whether  they  followed  a normal  distribution  using  the
olmogorov---Smirnov  test.  To  analyse  the  influence  of  quan-
itative  (pain  and  delay  to  surgery)  the  multiple  lineal
egression  test  was  used  in  the  outcomes,  and  in  the  quali-
ative  type  variables  parametric  tests  were  used  (Student’s
-test  for  independent  samples  or  ANOVA  with  Bonferroni
orrection)  if  values  followed  a  normal  distribution  and  non
arametric  tests  (Mann---Whitney  U  test  or  Kuskal---Wallis)
therwise.  The  significance  level  was  set  at  p  <  .05.

esults

he  sample  comprised  35  women  and  one  of  them  was  oper-
ted  on  in  both  shoulders  during  the  study  period.  There
ere  therefore  36  cases  in  women  (45%)  and  44  in  men  (55%),
ith  a  mean  age  at  the  time  of  surgery  of  61  years  (range
7---81)  and  a  mean  delay  to  surgery  of  3.5  months,  from  the
oment  when  surgery  was  indicated  (range  1---6).  The  right

houlder  was  affected  in  46  cases  (57.5%)  and  the  left  in  34
42.5%).  The  characteristic  location  of  pain  was  mostly  in  the
nterior  side  of  the  shoulder  and  radiated  down  the  ante-
ior  side  of  the  arm  following  the  path  of  the  biceps  to  the
lbow  flexor.  Only  in  cases  with  major  ruptures  of  types  II-B
nd  III  were  subscapularis  exploration  tests  more  evident.
he  clinical-demographic  data  of  the  sample  are  presented

n  Table  2.
The  diagnosis  of  certainty  of  the  type  of  lesion  was  estab-

ished  in  all  cases  after  arthroscopic  examination.  Thus,  the
istribution  of  cases  for  each  type  of  lesion  was  as  follows
Table  2):

)  Isolated  SSC  injury,  22  cases.  Of  these:  10  were  type  I,
which  we  called  I-A;  7,  type  II,  which  we  called  II-A;  5
more  presented  a  type  III  rupture;  during  this  period  we
did  not  treat  any  type  IV  injuries.  Seventeen  of  the  22
presented  with  LPB  injury  and/or  its  groove.
)  Twenty-three  presented  with  a  minor  anterosuperior
injury  (type  I SSC  injury  with  incomplete  anterior  lesión
of  the  SE,  which  we  called  type  I-B.  Twenty  of  the  23
presented  with  LPB  injury.

22



Revista  Española  de  Cirugía  Ortopédica  y  Traumatología  66  (2022)  T319---T327

Table  2  Clinical/demographic  sample  variables.

Variables  Mean  [SD]  (range)

Age  (years)  61.0  [8.5]  (47---81)
Delay to  surgery  (months)  3.5  [1.3]  (1---6)

Variables n  (%)

Type  of  rupture
I-A  10  (12.5)
II-A 7  (8.8)
III 5  (6.3)
I-B 23  (28.7)
II-B 35  (43.8)

Gender
Man 44  (55)
Woman 36  (45)

Origin of  the  pathology
Sport  (hikers’  fall) 9  (11.3)
Occupational  (overuse) 11  (13.8)
repeated twisting  movements 7  (8.8)
Gradual 53  (66.3)

Laterality
Right 46  (57.5)
Left 34  (42.5)

Number of  anchorages
1  17  (21.3)
2 27  (33.8)
3 28  (35.0)
4 8  (10.0)

Type of  action  on  PLB
No  treatment  10  (12.5)
SLAP reinsertion  2  (2.5)
Absent 5  (6.3)
Tenotomy 23  (28.7)
Anchor tenodesis 8  (10.0)
Screw tenodesis 5  (6.3)
reconstruction  support  tenodesis 27  (33.8)

Other aggravating  factors
Previous  DSA  4  (5.0)
Other poliarticular  inflammatory  pathology  15  (18.8)
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New rupture  

)  Thirty-five  presented  with  anterosuperior  injury,  but
with  type  II  SSC  tear  together  with  incomplete  anterior
lesion  of  the  SE,  which  we  called  type  II-B.  All  of  these
cases  presented  with  LPB  injury.

In  17  of  the  22  operated  shoulders  with  partial  isolated
njury  or  injury  proximal  to  the  SSC  (types  I  and  II)  repair
f  the  whole  lesion  was  achieved  using  one  or  two  anchors,
hilst  in  5  cases  with  a  complete  rupture  (type  III)  three

r  four  anchors  were  required  for  SSC  reconstruction.  Type
-B  and  II-B  lesions  required  two  to  three  anchorages.  The
omplementary  surgical  procedures  (LPB,  coracoidoplasty)
re  detailed  in  Table  2.
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The  mean  preoperative  VAS  value  in  terms  of  pain  was
.8  ±  1.8,  and  45.0  ±  20.1  in  relation  to  the  CMT,  with
ean  subscale  values  of  5.6  ±  3.2,  10.3  ±  4.1,  25.1  ±  9.7  and

.4  ±  6.8,  respectively,  for  pain,  activities  of  daily  living
ADL),  mobility  and  strength.  At  the  end  of  the  follow-up
eriod  all  cases  show  a  statistically  significant  improvement,
ith  the  mean  pain  expressed  by  the  patients  at  the  end
f  the  follow-up  period  being  0.8  ±  0.9  (range  0---4,  mode
,  Mean  1).  Mean  functionality  according  to  the  CMT  was
4.4  points,  the  subscale  values  being  13.8  ±  1.3,  18.4  ±  1.9,
2.1  ±  2.8  and  20.0  ±  2.9,  respectively.  The  mean  improve-

ent  was  5.0  points  in  terms  of  VAS  and  39.9  points  on

verage  on  the  GCT.  All  these  values  are  shown  in  Table  3.
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Table  3  Values  of  outcome  variables.

Variable  Pre-surgery  End  of  follow-up  Difference  (95%  CI)  p
Mean [SD]  Mean  [SD]

Pain  (VAS)  5.8  [1.8]  .8  [0.9]  5.0  (4.6/5.4)  .01
Constant---Murley  45.0  [20.1]  84.4  [7.3]  39.4  (35.4/40.9)  .01
Pain subscale  5.6  [3.2]  13.8  [1.3]  8.2  (7.6/9.04)  .01
DLA subscale  10.3  [4.1]  18.4  [1.9]  8.1  (6.8/8.9)  .01
Mobility subscale  25.1  [9.7]  32.1  [2.8]  7.0  (5.8/9.3)  .01
Strength subscale  4.4  [6.8]  20.0  [2.9]  15.6  (14.9/16.4)  .01

CI: confidence interval; DLA: daily life activities; SD: standard deviation.

Table  4  results  in  pain  and  function,  according  to  initial  sample  characteristics.

EVA  Constant---Murley  Mobility  subscale  Strength  subscale
Mean Mean  Mean  Mean

Type  of  rupture
I-A  1.3  79.9  32.0  18.9
II-A .3  87.9  32.4  22.0
III .8  77.8  31.2  15.0
I-B .6  87.3  32.8  21.1
II-B .9  83.9  31.8  19.8
Sig. .10  .01  .73  .00

Gender
Man .5  86.2  32.7  20.5
Woman 1.2  82.1  31.4  19.4
Sig. .00  .01  .14  .11

Origin of  pathology
Sport  .6  88.9  33.8  22.2
Occupational  .4  84.7  31.7  19.8
Twisting .9  83.9  31.7  20.4
Gradual .9  83.9  31.9  19.7
Sig. .26  .19  .32  .22

Laterality
Right .7  85.5  32.4  20.5
Left .9  82.9  31.7  19.3
Sig. .46  .11  .45  .09

Action on  LPB  tendon
No treatment  1.1  82.9  32.5  19.7
SLAP reinsertion  1.0  82.0  30.0  20.0
Absent .4  86.2  32.4  19.8
Tenotomy .7  85.2  32.8  19.9
Anchor tenodesis  1.1  83.0  31.4  19.8
Screw tenodesis  .8  84.2  30.8  21.2
reconstruction  support  tenodesis  .8  84.4  32.0  20.0
Sig. .72  .96  .36  .90

Other factors
Previous  DSA  1.8  75.8  31.5  16.3
Other polyarticular  inflammatory  pathology  1.3  80.6  30.9  19.6
Re-rupture 4.0  50.0  20.0  10.0

.

s
s
r

Sig. .10
The  results  of  the  multiple  linear  regression  analysis  are
hown  in  Table  4.  In  relation  to  patient  age,  there  is  no
tatistical  relationship  with  VAS  (p  =  .99)  and  CMT  (p  =  .60)
esults,  while  the  time  of  delay  in  surgery  does  show  a  linear

s
r
w
p

T3
10  .79  .32
tatistical  relationship  with  VAS  (p  =  .03)  and  CMT  (p  =  .04)
esults.  Worse  results  are  observed  in  cases  with  longer
aiting  time.  VAS  ranged  from  .56  points  on  average  for
eople  who  waited  1  month  to  1.33  for  people  who  waited
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Table  5  Clinical  outcomes  according  to  type  of  rupture.

Result

Very  good Good  Fair

Isolated  subscapularis  lesion  10  (45.5%)  8  (36.4%)  4  (18.2%)
Lesion I-B  15  (65.2%)  8  (34.8%)
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Lesion II-B  17  (48.6%)  

 months.  The  CMT  ranges  from  88.9  points  for  people  who
aited  1  month  to  80.7  for  those  who  waited  6  months.

The  type  of  rupture  (Table  4)  shows  no  statistically  signif-
cant  relationship  with  the  VAS  result  (p  =  .10)  but  does  show

 statistically  significant  relationship  with  the  total  CMT
esult  (p  =  .01).  Post  hoc  ANOVA  analysis  applying  Bonfer-
oni  correction  shows  statistically  significant  improvement
f  patients  with  type  I-B  rupture  over  patients  with  type  I-A
upture  (p  =  .05).  With  regard  to  gender,  women  presented
orse  and  statistically  significant  results  in  both  VAS  (p  =  .00)
nd  CMT  (p  =  .01).  The  variables:  origin  of  the  pathology,  lat-
rality,  action  on  the  tendon  of  the  long  portion  of  the  biceps
nd  other  factors  recorded  do  not  show  a  statistically  sig-
ificant  relationship  with  either  the  VAS  result  (p  from  .10
o  .87)  or  the  CMT  result  (p  from  .10  to  .96).

The  mobility  subscale  of  the  CMT  (Table  4)  does  not  show
tatistically  significant  differences  for  any  of  the  variables
tudied  (p  from  .14  to  .79),  but  the  strength  subscale  does
how  statistically  significant  differences  according  to  later-
lity  (p  =  .09),  with  strength  being  lower  on  the  left  side,  and
ccording  to  type  of  rupture  (p  =  .00),  with  strength  being
tatistically  lower  in  patients  with  type  III  rupture  compared
o  patients  with  I-A  (p  =  .04),  II-A  (p  =  .00),  I-B  (p  =  .00)  and
I-B  (p  =  .00)  ruptures.  The  influence  of  the  treatment  given
o  the  tendon  of  the  long  portion  of  the  biceps  on  the  pain
ubscale  of  the  CMT  was  also  analysed,  finding  values  rang-
ng  from  13.3  points  (no  treatment)  to  14.4  points  (absent),
ut  with  no  statistically  significant  difference  between  these
alues  (p  =  .67).

The  results  are  considered  overall  as  very  good  or  excel-
ent  with  an  CMT  score  of  85  points  or  more;  these  patients
ere  able  to  resume  their  work  and  leisure  sports  activ-

ty  without  significant  impairment  and  without  pain.  The
utcome  was  considered  good  with  an  CMT  score  of  75---85
oints  for  loss  of  internal  rotation  behind  the  body  or  some
esidual  pain;  fair  (70---75  points)  for  further  loss  of  mobil-
ty  or  strength  restricting  daily  function,  and  poor  (below
0  points)  leading  to  re-rupture  with  persistent  painful
ymptoms  and  impairment  of  function.  A  very  good  or  excel-
ent  result  was  obtained  in  42  (52.5%),  good  in  33  patients
41.25%),  fair  in  4  (5.0%)  and  poor  in  one  (1.25%)  with  50
oints  for  new  rupture  (due  to  clinical  suspicion,  confirmed
y  MRI)  within  the  first  6  months  of  follow-up.  The  distribu-
ion  of  results  by  type  of  lesion  is  detailed  in  Table  5.

iscussion
his  study  helps  to  show  that  good  results  can  also  be
btained  with  arthroscopic  repair  of  subscapularis  tears  in
atients  with  degenerative  pathology,  similar  to  the  results
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17  (48.6%)  1  (2.9%)

btained  in  young  patients  with  trauma  tears.4,17---19,28,29 We
ave  also  found  that  the  results  in  this  group  are  influenced
y  adverse  factors,  such  as  tear  size,  delay  to  surgery  and
ssociation  with  other  joint  pathologies.

Regarding  the  group  characteristics,  this  was  a  homoge-
eous  series  not  only  in  terms  of  its  degenerative  nature
ut  also  in  terms  of  size  and  the  characteristics  of  the  rup-
ure,  with  no  signs  of  fatty  degeneration  and/or  significant
uscle  atrophy,  which  would  also  explain  the  low  rate  of

ew  rupture.  Thus,  in  this  group  in  this  group  there  is  also
n  equal  proportion  of  men  and  women,  much  higher  for
en  in  case  series  of  traumatic  origin.17---19 This  has  allowed

ertain  valid  conclusions  to  be  drawn,  such  as  the  adverse
nfluence  of  certain  factors  such  as  the  size  of  the  rupture,
he  delay  to  surgery  in  relation  to  the  onset  of  symptoms  and
ender,  with  women  obtaining  worse  results.  Although  the
rst  two  are  predictable  and  coincide  with  those  of  other
eries4,17,18 we  speculate  that  the  poorer  results  obtained  in
he  group  of  women  could  be  due  to  the  greater  frequency
f  coexistence  of  other  pathologies,  such  as  polyarthritis.

It  is  also  evident  that  despite  good  clinical  outcomes,
ecovery  of  strength  in  these  cases  is  lower  than  in  trauma
ases,  as  has  been  described.29 And  that  is  particularly  sig-
ificant  is  the  relationship  between  laterality  (left  arm)  and
esion  size,  as  shown  in  the  results  of  the  CMT  strength  sub-
cale.

Based  on  the  type  of  lesions  found,  we  subclassify  type  I
nd  II  lesions  as  (Fig.  1):  types  I-A  and  II-A  with  single  lesion
f  the  SSC  and  types  I-B  and  II-B  incomplete  lesions  of  the
SC  associated  with  incomplete  rupture  of  the  most  anterior
ortion  of  the  SE,  instead  of  basing  it  solely  on  the  subscapu-
aris  rupture.30 These  injuries  also  very  frequently  involve
he  long  portion  of  the  biceps  (LPB)  or  its  groove.20,21

Once  again,  the  importance  of  detection  of  these  incom-
lete  SSC  lesions  is  evident.  Although  their  diagnosis  has
mproved  thanks  to  the  higher  reliability  of  the  different
linical  examination  tests,13 description  of  specific  NMR
igns14---16 and  arthroscopy,7,10 SSC  lesions  should  continue
eing  suspected  in  many  cases,  particularly  those  of  a  partial
ature  (longitudinal  and  transverse).31 We  should  therefore
e  meticulous  in  searching  for  them  so  that  they  stop  being
ifficult  to  diagnose  or  being  ‘‘hidden  lesions’’,32 as  defined
y  Bennett6 and  Lyons  and  Green.7

The  findings  reached  in  our  series  are  in  keeping  with  oth-
rs  which  have  been  published.  Thus,  Gerber,  in  an  already
lassical  study  from  1996,4 analysed  the  results  from  a  series
f  13  patients  operated  arthroscopically  for  an  isolated  SSC

esion.  The  mean  age  of  these  patients  was  50,  with  a  CMT
esult  of  82.  Two  review  articles  were  also  of  note:  Mall17

eviewed  9  studies  out  of  a  total  of  511  patients  with  a  mean
ge  of  54  years  and  the  associated  presence  of  the  SE  tear  in
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4%  of  them,  obtaining  a  CMT  value  of  76.6.  Lazarides19 also
eviewed  12  studies  with  a  total  of  336  patients,  all  of  whom
ere  under  40  years  of  age,  in  which,  above  all,  the  return

o  sport  in  throwers  was  analysed,  finding  a  loss  of  level  or
bandonment  between  25%  and  97%.  Meshram18 analysed  a
eries  of  140  patients  subdivided  into  a  young  group  with  an
njury  of  traumatic  origin  with  an  average  age  of  59.3  and
n  older  group  with  an  injury  of  gradual  origin  and  an  aver-
ge  age  of  62.5;  they  reached  a  result  in  the  CMT  of  69.9
±5.2)  and  68.2  (±5.4),  respectively.  In  a  study  more  similar
o  ours,  but  with  a  lower  mean  age  (55.7),  Gerhardt  analy-
es  a  group  of  68  patients  with  69.1%  of  associated  lesions
f  the  SSC  and  SE  and  an  CMT  result  of  79.9  (±9.1).28 Similar
alues  are  found  in  Jeong’s  series  of  68  patients,29 with  a  SE
esion  association  of  86.8%  and  a  CMT  score  of  75.7  (±16.6).

We  only  evaluated  clinical  data  and  we  did  not  consider  it
ecessary  to  undertake  systematic  imaging  studies  to  assess
he  percentage  of  new  ruptures,  since  these  indices  are
nown  and  are  usually  more  significant  when  there  are  major
ype  III  and  IV  lesions  with  fatty  infiltration  above  grade  2.18

The  earlier  detection  of  the  pathology  meant  that,  just  as
e  did  not  have  to  treat  grade  IV  ruptures  during  the  study
eriod,  we  did  not  treat  cases  with  significant  amyotrophy
r  fatty  degeneration  greater  than  grade  1  of  the  Goutalier
lassification.26 This  means  that  the  results  are  better  and
he  rate  of  new  rupture  is  lower  (1.25%)  than  in  other  series
hat  have  treated  larger  ruptures  and  with  a  greater  degree
f  muscle  atrophy  and/or  fatty  degeneration,  such  as  8.8%
n  the  Jeong  series18 or  33%  in  the  Nove-Josserand.33 In  this
ase,  too,  factors  that  worsen  the  prognosis  are:  the  larger
ize  of  the  rupture;  the  longer  time  elapsed  between  injury
nd  repair,  as  well  as  female  gender.  However,  age  does  not
eem  to  be  a  determining  factor  in  our  series,  as  it  is  in
hee’s.34 Neither  does  the  fact  of  repairing  combined  lesions
s  opposed  to  isolated  lesions  appear  to  be  a  determining
actor  in  relation  to  the  results  of  other  series.35 The  fact
f  performing  surgery  as  soon  as  possible  does  seem  to  be  a
etermining  factor,  as  Gerber4 pointed  out  at  the  time  and
s  Sppel36 points  out  in  his  review.

This  study  has  some  limitations.  Thus,  although  it  is  based
n  prospective  data  collection,  the  study  is  really  a  retro-
pective  review,  so  that  the  different  consideration  of  some
spects  could  be  a  source  of  bias.  However,  as  it  is  a  descrip-
ive  study,  it  provides  us  with  information  to  describe  the
ype  of  patients  with  the  best  outcomes  and  to  assess  the
ncidence  of  certain  prognostic  factors.  Although  there  are
tudies  like  this  one,  most  of  the  works  reviewed  provide  a
ore  general  overview  without  establishing  a  homogeneous

roup,  as  in  this  degenerative  study.

onclusions

xcellent  and  good  results  have  been  obtained  in  this  group
f  patients  with  degenerative  SSC  pathology,  comparable  to
eries  with  trauma  cases.  There  are  adverse  factors  such
s  the  size  of  the  rupture,  the  delay  to  surgery  and  the
ssociation  of  other  pathologies,  especially  in  women.
evel of evidence

evel  of  evidence  IV,  case  series.

1

T3
 R.  Seijas  et  al.

thical responsibilities

rotection  of  humans  and  animals.  The  authors  declare
hat  no  experiments  on  humans  or  animals  have  been  carried
ut  for  this  research.

onfidentiality  of  data.  The  authors  declare  that  they  have
ollowed  their  centre’s  protocols  on  the  publication  of
atient  data.

ight  to  privacy  and  informed  consent.  The  authors  have
btained  the  informed  consent  of  the  patients  and/or  sub-
ects  referred  to  in  the  article.  This  document  is  held  by  the
orresponding  author.

unding

he  authors  declare  that  this  article  has  not  been  partially
r  totally  funded  by  any  entity.  Authors  Ad.C.,  R.S.  and
.C.  are  consultants  who  occasionally  receive  fees  from
mith&Nephew.

onflict of interests

he  authors  have  no  conflict  of  interests  to  declare.

eferences

1. Burkhart SS, Tehrany AM. Arthroscopic subscapularis ten-
don repair: technique and preliminary results. Arthroscopy.
2002;18:454---63, http://dx.doi.org/10.1053/jars.2002.30648.

2. Gerber C, Terrier F, Ganz R. The role of the coracoid process
in the chronic impingement syndrome. J Bone Joint Surg Br.
1985;67:703---8.

3. Gerber C, Krushell RJ. Isolated rupture of the tendon of the
subscapularis muscle. Clinical features in 16 cases. J Bone Joint
Surg Br. 1991;73:389---94.

4. Gerber C, Hersche O, Farron A. Isolated rupture of the sub-
scapularis tendon. J Bone Joint Surg Am.  1996;78:1015---23,
http://dx.doi.org/10.2106/00004623-199607000-00005.

5. Fukuda H. Partial-thickness rotator cuff tears: a modern view on
Codman’s classic. J Shoulder Elbow Surg. 2000;9:163---8. PMID:
10810700.

6. Bennett WF. Subscapularis, medial, and lateral head
coracohumeral ligament insertion anatomy. Arthro-
scopic appearance and incidence of ‘‘hidden’’
rotator interval lesions. Arthroscopy. 2001;17:173---80,
http://dx.doi.org/10.1053/jars.2001.21239.

7. Lyons RP, Green A. Subscapularis tendon tears. J Am
Acad Orthop Surg. 2005;13:353---63, http://dx.doi.org/10.
5435/00124635-200509000-00009.

8. Richards DP, Burkhart SS, Lo IK. Subscapularis tears:
arthroscopic repair techniques. Orthop Clin North Am.
2003;34:485---98, http://dx.doi.org/10.1016/s0030-5898(03)
00096-8.

9. Bennett WF. Arthroscopic repair of isolated subscapularis tears:
a prospective cohort with 2- to 4-year follow-up. Arthroscopy.
2003;19:131---43, http://dx.doi.org/10.1053/jars.2003.50053.

0. Lo IK, Burkhart SS. The comma sign: an arthroscopic guide
to the torn subscapularis tendon. Arthroscopy. 2003;19:334---7,

http://dx.doi.org/10.1053/jars.2003.50080.

1. Lafosse L, Brzoska R, Bouchard A, Reiland Y, Audebert S,
Jost B, et al. Traitement arthroscopique des lésions du sous
scapulaire. Maîtrise Orthop. 2005;145. Accesible desde URL:

26

dx.doi.org/10.1053/jars.2002.30648
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0190
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0195
dx.doi.org/10.2106/00004623-199607000-00005
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0205
dx.doi.org/10.1053/jars.2001.21239
dx.doi.org/10.5435/00124635-200509000-00009
dx.doi.org/10.5435/00124635-200509000-00009
dx.doi.org/10.1016/s0030-5898(03)00096-8
dx.doi.org/10.1016/s0030-5898(03)00096-8
dx.doi.org/10.1053/jars.2003.50053
dx.doi.org/10.1053/jars.2003.50080


ca  y  

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

36. Seppel G, Plath JE, Völk C, Seiberl W,  Buchmann S, Waldt
S, et al. Long-term results after arthroscopic repair of iso-
lated subscapularis tears. Am J Sports Med. 2017;45:759---66,
http://dx.doi.org/10.1177/0363546516676261.
Revista  Española  de  Cirugía  Ortopédi

https://www.maitrise-orthopedique.com/articles/traitement-
arthroscopique-des-lesions-du-sous-scapulaire-486 [en francés
original].

2. Lafosse L, Jost B, Reiland Y, Audebert S, Toussaint B, Gobezie
R. Structural integrity and clinical outcomes after arthroscopic
repair of isolated subscapularis tears. J Bone Joint Surg Am.
2007;89:1184---93, http://dx.doi.org/10.2106/JBJS.F. 00007.

3. Barth JR, Burkhart SS, De Beer JF. The bear-hug
test: a new and sensitive test for diagnosing a
subscapularis tear. Arthroscopy. 2006;22:1076---84,
http://dx.doi.org/10.1016/j.arthro.2006.05.005.

4. Shi LL, Mullen MG, Freehill MT, Lin A, Warner JJ, Higgins
LD. Accuracy of long head of the biceps subluxation as a
predictor for subscapularis tears. Arthroscopy. 2015;31:615---9,
http://dx.doi.org/10.1016/j.arthro.2014.11.034.

5. Jung JY, Yoon YC, Cha DI, Yoo JC, Jung JY. The ‘‘bridging
sign’’: a MR finding for combined full-thickness tears of the sub-
scapularis tendon and the supraspinatus tendon. Acta Radiol.
2013;54:83---8, http://dx.doi.org/10.1258/ar2012.120353.

6. Meyer DC, Zimmermann SM, Wieser K, Bensler S, Gerber C,
Germann M. Lengthening of the subscapularis tendon as a
sign of partial tearing in continuity. J Shoulder Elbow Surg.
2016;25:31---7, http://dx.doi.org/10.1016/j.jse.2015.06.014.

7. Mall NA, Lee AS, Chahal J, Sherman SL, Romeo
AA, Verma NN, et al. An evidenced-based examina-
tion of the epidemiology and outcomes of traumatic
rotator cuff tears. Arthroscopy. 2013;29:366---76,
http://dx.doi.org/10.1016/j.arthro.2012.06.024.

8. Meshram P, Rhee SM, Park JH, Oh JH. Comparison of functional
and radiological outcomes of tears involving the subscapularis:
isolated subscapularis versus combined anterosuperior rotator
cuff tears [published correction appears in Orthop J Sports
Med 2020 Mar 31;8(3):2325967120914657]. Orthop J Sports
Med. 2020;8, http://dx.doi.org/10.1177/2325967119899355.
Published 2020 Feb 18.

9. Lazarides AL, Alentorn-Geli E, Choi JH, Stuart JJ, LoI
K, Garrigues GE, et al. Rotator cuff tears in young
patients: a different disease than rotator cuff tears in
elderly patients. J Shoulder Elbow Surg. 2015;24:1834---43,
http://dx.doi.org/10.1016/j.jse.2015.05.031.

0. Mansat P, Frankle MA, Cofield RH. Tears in the sub-
scapularis tendon: descriptive analysis and results
of surgical repair. Joint Bone Spine. 2003;70:342---7,
http://dx.doi.org/10.1016/s1297-319x(03)00044-7.

1. Walch G, Nove-Josserand L, Levigne C, Renaud E. Tears of
the supraspinatus tendon associated with ‘‘hidden’’ lesions of
the rotator interval. J Shoulder Elbow Surg. 1994;3:353---60,
http://dx.doi.org/10.1016/S1058-2746(09)80020-7.

2. Burkhart SS. The tough stuff: massive contracted adhered rota-
tor cuff tears subscapularis tears and biceps pathology. In:
Burkhart SS, Lo IKY, Brady PC, editors. A cowboy’s guide to
advanced shoulder arthroscopy. Philadelphia: Lippincott-Raven;
2006. p. 110---46.

3. García Parra P, Anaya Rojas M, Jiménez Bravo B, González
Oria MO, Lisbona Munoz M, Gil Álvarez JJ, et al. Correlación
entre la exploración física y los hallazgos intraoperato-
rios de patología de hombro tratada mediante artroscopia.
Análisis estadístico de 150 pacientes [Correlation between
physical examination and intraoperative findings in shoul-
der disease treated by arthroscopy. Statistical analysis of

150 patients]. Rev Esp Cir Ortop Traumatol. 2016;60:306---14,
http://dx.doi.org/10.1016/j.recot.2016.05.002 [in Spanish].

4. Vrotsou K, Ávila M, Machón M, Mateo-Abad M, Pardo Y,
Garin O, et al. Constant---Murley Score: systematic review

T3
Traumatología  66  (2022)  T319---T327

and standardized evaluation in different shoulder patholo-
gies. Qual Life Res. 2018;27:2217---26, http://dx.doi.org/
10.1007/s11136-018-1875-7.

5. Balke M, Banerjee M, Greshake O, Hoeher J, Bouillon
B, Liem D. The coracohumeral distance in shoul-
ders with traumatic and degenerative subscapularis
tendon tears. Am J Sports Med. 2016;44:198---201,
http://dx.doi.org/10.1177/0363546515611653.

6. Goutallier D, Postel JM, Bernageau J, Lavau L, Voisin MC. Fatty
muscle degeneration in cuff ruptures. Pre- and postoperative
evaluation by CT scan. Clin Orthop Relat Res. 1994:78---83. PMID:
8020238.

7. Cuéllar-Gutiérrez R, Aguinaga-Badiola I, Busto-Avis G,
Baguer-Antonio A, Cuéllar-Ayestarán A. Reconstrucción por
artroscopia del subescapular: ¿por qué no en decúbito
lateral? Cuad Artroscop. 2009;16:34---44. Accesible desde
URL: https://fondoscience.com/reaca/vol16-fasc1-num38/
fs0904005-reconstruccion-por-artroscopia

8. Gerhardt C, Bartl C, Voigt C, Lill H, Scheibel M, Frosch
KH, et al. Recovery of subscapularis and shoulder
function following arthroscopic treatment of isolated
anterior and combined anterosuperior rotator cuff
lesions. Arch Orthop Trauma Surg. 2016;136:75---81,
http://dx.doi.org/10.1007/s00402-015-2334-3. Epub 2015
Sep 20: PMID: 26388036.

9. Jeong JY, Pan HL, Song SY, Lee SM, Yoo JC. Arthroscopic sub-
scapularis repair using single-row mattress suture technique:
clinical results and structural integrity. J Shoulder Elbow Surg.
2018;27:711---9, http://dx.doi.org/10.1016/j.jse.2017.08.009.

0. Collin P, Matsumura N, Lädermann A, Denard PJ,
Walch G. Relationship between massive chronic rota-
tor cuff tear pattern and loss of active shoulder range
of motion. J Shoulder Elbow Surg. 2014;23:1195---202,
http://dx.doi.org/10.1016/j.jse.2013.11.019.

1. Arai R, Sugaya H, Mochizuki T, Nimura A, Moriishi J,
Akita K. Subscapularis tendon tear: an anatomic and
clinical investigation. Arthroscopy. 2008;24:997---1004,
http://dx.doi.org/10.1016/j.arthro.2008.04.076.

2. Lee J, Shukla DR, Sánchez-Sotelo J. Subscapularis tears: hid-
den and forgotten no more. JSES Open Access. 2018;2:74---83,
http://dx.doi.org/10.1016/j.jses.2017.11.006. Published 2018
Mar 1.

3. Nové-Josserand L, Collin P, Godenèche A, Walch G, Meyer
N, Kempf JF, et al. Ten-year clinical and anatomic follow-up
after repair of anterosuperior rotator cuff tears: influence of
the subscapularis. J Shoulder Elbow Surg. 2017;26:1826---33,
http://dx.doi.org/10.1016/j.jse.2017.03.037.

4. Rhee YG, Lee YS, Park YB, Kim JY, Han KJ, Yoo JC. The outcomes
and affecting factors after arthroscopic isolated subscapu-
laris tendon repair. J Shoulder Elbow Surg. 2017;26:2143---51,
http://dx.doi.org/10.1016/j.jse.2017.05.017.

5. Saltzman BM, Collins MJ, Leroux T, Arns TA, Griffin
JW, Romeo AA, et al. Arthroscopic repair of iso-
lated subscapularis tears: a systematic review of
technique-specific outcomes. Arthroscopy. 2017;33:849---60,
http://dx.doi.org/10.1016/j.arthro.2016.10.020.
27

https://www.maitrise-orthopedique.com/articles/traitement-arthroscopique-des-lesions-du-sous-scapulaire-486
https://www.maitrise-orthopedique.com/articles/traitement-arthroscopique-des-lesions-du-sous-scapulaire-486
dx.doi.org/10.2106/JBJS.F. 00007
dx.doi.org/10.1016/j.arthro.2006.05.005
dx.doi.org/10.1016/j.arthro.2014.11.034
dx.doi.org/10.1258/ar2012.120353
dx.doi.org/10.1016/j.jse.2015.06.014
dx.doi.org/10.1016/j.arthro.2012.06.024
dx.doi.org/10.1177/2325967119899355
dx.doi.org/10.1016/j.jse.2015.05.031
dx.doi.org/10.1016/s1297-319x(03)00044-7
dx.doi.org/10.1016/S1058-2746(09)80020-7
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0290
dx.doi.org/10.1016/j.recot.2016.05.002
dx.doi.org/10.1007/s11136-018-1875-7
dx.doi.org/10.1007/s11136-018-1875-7
dx.doi.org/10.1177/0363546515611653
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
http://refhub.elsevier.com/S1888-4415(22)00184-9/sbref0310
https://fondoscience.com/reaca/vol16-fasc1-num38/fs0904005-reconstruccion-por-artroscopia
https://fondoscience.com/reaca/vol16-fasc1-num38/fs0904005-reconstruccion-por-artroscopia
dx.doi.org/10.1007/s00402-015-2334-3
dx.doi.org/10.1016/j.jse.2017.08.009
dx.doi.org/10.1016/j.jse.2013.11.019
dx.doi.org/10.1016/j.arthro.2008.04.076
dx.doi.org/10.1016/j.jses.2017.11.006
dx.doi.org/10.1016/j.jse.2017.03.037
dx.doi.org/10.1016/j.jse.2017.05.017
dx.doi.org/10.1016/j.arthro.2016.10.020
dx.doi.org/10.1177/0363546516676261

	[Translated article] Analysis of the results and adverse factors of arthroscopic repair of degenerative subscapular lesions
	Introduction
	Material and methods
	Surgical procedure
	Postoperative protocol
	Statistical study

	Results
	Discussion
	Conclusions
	Level of evidence
	Ethical responsibilities
	Protection of humans and animals
	Confidentiality of data
	Right to privacy and informed consent

	Funding
	Conflict of interests
	References


