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ABSTRACT

Objective: to conduct a review of partial ruptures of the sub-
scapularis muscle (SSC) and establish their prevalence and pre-
operative diagnostic difficulty, as well as their frequent associ-
ation to injuries of the supraspinatus (SSP) and long portion of
the biceps (LPB).

Material and methods: a retrospective review was made of the
data corresponding to 75 partial ruptures of the SSC out of 660
rotator cuff ruptures operated upon by the same team of surgeons
between June 2008 and June 2018. With regard to the analysis of di-
agnostic reliability, the reference standard was taken to be the type
of lesion diagnosed via arthroscopy, establishing comparisons
against the results of the exploration tests and the magnetic reso-
nance imaging (MRI) findings. The following surgical data were also
recorded: type and size of the lesion, with definition of the types of
lesion in relation to the association to those of SSP and LPB.
Results: of the 660 cases, 280 (42.4%) presented SSC rupture, and
of these, 75 (114% of the total and 26.8% of the SSC ruptures) pre-
sented ruptures considered to be partial. There were 33 women
—including one operated upon in both shoulders (45.3%)— and
41 men (54.7%). The pain was located on the anterior surface of
the shoulder, and in 66 cases (88.0%) it radiated to the anterior
surface of the arm. The combination of exploration testing of the
SSC only proved positive in 64.7% of the isolated injuries of the
SSCand in 14.7% of the global sample, while the Neer test proved
positive in 931% of the cases with associated injury of the SSP.
Magnetic resonance imaging only identified 21.3% of the injuries
of the SSC versus 70.7% of the associated injuries of the SSP.
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RESUMEN
Lesiones del subescapular: prevalencia de las lesiones
parciales y su dificultad diagnostica

Objetivo: realizar una revision de roturas parciales del subesca-
pular (SBE) y establecer su prevalencia y la dificultad de su diag-
nostico preoperatorio, asi como su frecuente asociacion a lesio-
nes del supraespinoso (SPE) y de la porcion larga del biceps (PLB).
Material y método: se han revisado de forma retrospectiva los
datos de 75 roturas parciales del SBE de entre las 660 roturas de
manguito rotador intervenidas por el mismo equipo de cirujanos
desde junio de 2008 hasta junio de 2018. Para el estudio de fiabili-
dad diagnostica se considerd como patron de referencia el tipo de
lesion diagnosticado por artroscopia, que se comparo con los re-
sultados de las pruebas de exploracion y el resultado del estudio
de resonancia magnética (RM). Se han recogido también los datos
quirdrgicos: tipo y tamano de lesion; y se han definido los tipos
de lesion en relacion con la asociacion a las del SPE 'y de la PLB.

Resultados: de los 660 casos, 280 (42,4%) presentaban una
rotura del SBE v, de ellos, 75 (11,4% del total y 26,8% de las
roturas del subescapular) presentaban roturas consideradas
parciales; 33 fueron mujeres, una intervenida de ambos hom-
bros (45,3%) y 41, hombres (54,7%). El dolor se localizaba en la
cara anterior del hombro y en 66 casos (88,0%) irradiaba a la
cara anterior del brazo. La combinacion de test de exploracion
del SBE solo fue positiva en el 64,7% de las lesiones aisladas
del SBEy en un 14,7% del conjunto de la muestra, mientras que
el test de Neer fue positivo en el 93,1% de los casos con lesion
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Conclusions: the prevalence of partial ruptures of the SSC corre-
sponds to 11.4% of the total cuff injuries. Given their diagnostic
difficulty due to the frequent association to injuries of the SSP
and LPB, together with the limited validity of the exploration and
imaging tests, a new subclassification is presented that contem-
plates this association with a view to improving surgical treat-
ment.

Level of evidence: IV.

Key words: Shoulder. Rotator cuff lesions. Partial lesions of the
subscapularis. Prevalence of lesions of the subscapularis. Ar-
throscopic repair.

Introduction

An injury of the subscapularis muscle (SSC) produces an
imbalance of the pairs of forces that act upon the shoul-
der, stabilising it in the transverse plane. This results in a
tendency towards anterior migration of the humeral head
during motion that proves more relevant the greater the
lesion happens to bel?. Repair of the SSC is therefore cru-
cial in order to restore this balance. A number of factors
have contributed to improve the diagnosis and treatment
of these lesions, such as the description of new explora-
tion manoeuvres, magnetic resonance imaging (MRI), and
the consolidation of arthroscopic surgical techniques of
the shoulder.

With the adequate assessment of partial lesions —
which are more difficult to diagnose— the incidence of
involvement of the SSC could reach 35% of all reported
lesions of the rotator cuff®. Some studies report a prev-
alence of partial lesions of 13-19%, and even of 50%®.
They have also been frequently associated to injuries
of the long portion of the biceps (LPB) or of the bicipi-
tal groove®”. The reported difficulty of diagnosing these
injuries has caused them to be regarded as "occult le-
sions"®°"_ Magnetic resonance arthrography would allow
a more reliable preoperative diagnosis®?, and arthrosco-
py is considered to be the gold standard for identifying
them(@1%),

The main objective of the present study was to assess
the prevalence of partial lesions of the SSC in relation to
the cases subjected to arthroscopic surgery, and to es-
tablish a new subclassification according to the frequent
association of disease conditions of the supraspinatus
muscle (SSP) and of the LPB. As secondary objectives, an
evaluation was made of the validity of clinical exploration
and MRI studies compared with the arthroscopic findings
in relation to the diagnosis of these small ruptures.
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asociada del SPE. La RM solo identifico el 21,3% de las lesiones
del SBE frente a un 70,7% de las lesiones asociadas del SPE.
Conclusiones: las roturas parciales del SBE presentan una
prevalencia del 11,4% del total de las lesiones del manguito.
Dada la dificultad en su diagndstico en funcion de la fre-
cuente asociacion con las lesiones del SPE y de la PLB, jun-
to a la validez reducida de las pruebas de exploracion y de
imagen, se presenta una nueva subclasificacion que recoge
esta asociacion, para un mejor enfoque de su tratamiento
quirdrgico.

Nivel de evidencia: V.

Palabras clave: Hombro. Lesiones del manguito rotador. Lesio-
nes parciales del subescapular. Prevalencia lesiones del subes-
capular. Reparacion por artroscopia.

Methods

A retrospective review was made of the data correspond-
ing to 660 rotator cuff ruptures operated upon by the
same team of surgeons between June 2008 and June 2018.
The database created for the study was used to compile
the following parameters: type and size of the rupture, pa-
tient age and gender, the affected side, characterization of
the pain, data on the exploration and results of the MRI
study performed in all cases, as commented further be-
low. The study was approved by the Research Ethics Com-
mittee of Grupo Hospitalario Quironsalud, with registry
code 2020/124-COT-PGQ.

In order to characterize the type and size of the rup-
ture, we used the classification of the French school, which
contemplates 5 types®®: type | or isolated partial tendon
(or upper third) lesion; type Il or isolated complete lesion
of the upper third with retraction; type Il or lesion of the
entire tendon but without coracohumeral conflict; type IV
or complete tendon lesion, with retraction, the presence
of coracohumeral stenosis, anterior migration of the hu-
meral head and muscle atrophy (less than grade 3); and
type V, analogous to the previous type but with muscle
atrophy in excess of grade 3.

The inclusion criteria were: only cases with partial
rupture of the SSC corresponding to its upper third (types
I and 11), with preoperative exploration, MRI study, and a
good description of the lesion in the arthroscopic evalua-
tion. The exclusion criteria were: all cases with larger size
ruptures (i.e., types lll, IV and V), cases in which the lesion
affected the SSC but in the context of large or massive
rupture and/or cases that were the result of failed previ-
ous repair procedures.

With regard to diagnosis in the clinic, use was made
of the lift-off test”, Napoleon test or belly-press test?,
belly-off test™ and the bear-hug test'® due to the re-
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portedly greater specificity afforded by their combined
application™. In addition, in all cases we also performed
the classical Neer manoeuvre for assessment of the SSP
and the tests of Yergason and Speed, for evaluating the
LPB™29) |n order to diagnose possible involvement of the
coracohumeral space, the pain provocation test was per-
formed on the anterior surface of the shoulder by means
of combined antepulsion, internal rotation and adduction,
as described by Lo and Burkhart®. In addition to carrying
out the radiographic study with the three most common
projections (anteroposterior [AP], axillary oblique and
Y-lateral scapular view), the diagnostic process was com-
pleted with an MRI study.

Surgical procedure

All surgeries were performed by the same surgical team.
The patients were operated upon in lateral decubitus un-
der combination general anaesthesia and interscalene
block through the conventional portals —posterior, ante-
rior and anterosuperior (AS)— using the technique previ-
ously described®),

The posterior lever push manoeuvre described by Bur-
khart® was used to the arm to improve the anterior space
and allow better diagnosis and access to the lesion (Fig-
ure 1). The latter was explored by initially debriding the
rotator interval as described by Lafosse™ thus allowing
better evaluation of frequent damage to the walls of the
groove of the LPB, the stability of

Figure 1. View from the posterior glenohumeral portal of a type
IA (*) partial rupture of the subscapularis in a left shoulder not
diagnosed by MRI. Hu: humerus.

which requires an approach differentiated from that used
in isolated SSC repair.

The type I-A and II-A ruptures were repaired from the
glenohumeral space via a posterior viewing portal and an

the LPB, and the size of SSC and
SSP rupture®. This exploration is
made from the subacromial ante-
rolateral approach, which allows
much wider vision encompassing
the entire coracoid space and the
trajectory of the tendon.
Arthroscopic exploration al-
lowed combined assessment of
the damage to the SSC and ante-
rior margin of the SSP. According
to the form of presentation of
this association, isolated partial
ruptures of the SSC were subclas-
sified as types I-A and II-A, while
partial SSC ruptures combined
with incomplete ruptures of the
most anterior portion of the SSP
or AS pattern ruptures were sub-
classified as types I-B and II-B
(Figure 2). This is a personalised
subclassification that we feel to
be necessary in order to ade-

quately interpret the results of
the joint repair of both tendons,

Rev Esp Artrosc Cir Articul. 2021;28(4):231-7

Figure 2. Subclassification of combined and partial ruptures of the subscapularis and su-
praspinatus into types IA, IB and IIA, IIB.
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Figure 3. View from the posterior subacromial portal of type IB and IIB ruptures in left shoul-
ders. A: type IB; B: type IIB. LPB: long portion of the biceps; SSC: subscapularis; SSP: su-
praspinatus.

AS portal. In type I-B and II-B ruptures, suturing of the le-
sion was carried out in the same way, but that of the SSP
was completed from the subacromial space using a third
anterolateral portal (Figure 3). The type I-A ruptures were
usually repaired with a single anchoring, while the type
I-B, II-A and II-B ruptures typically required two or three.

Statistical analysis

The SPSS Statistics V22 software was used for data anal-
ysis. A descriptive study was made of the sample charac-
teristics, while associations between qualitative variables
were evaluated based on contingency tables and the Fish-
er exact test. Statistical significance was considered for p
< 0.05.

cording to the combinations of
tests that proved positive in one
same individual.

Results

Of the 660 cases operated upon
during the study period, 280
(42.4%) presented SSC rupture,
though in three cases the explo-
ration or MRI findings were not
correctly documented. Of the 277
well documented cases, 75 (11.4%
of the total and 271% of the SSC
ruptures) presented type | and
Il ruptures, and constituted the
sample for the present analysis.

The series consisted of 74 pa-
tients: 33 women —one of which
was operated upon in both shoulders— (45.3%) and 41
men (54.7%). The mean patient age at the time of surgery
was 60.7 years (range: 47-81). The right shoulder was oper-
ated upon in 44 cases (58.7%) and the left shoulder in 31
cases (41.3%).

The firm diagnosis regarding the type of lesion in-
volved was established by arthroscopic examination, with
the following distribution: 17 cases corresponded to iso-
lated SSC lesion —10 of type I-A (13.3%) and 7 of type II-A
(9.3%)— while 23 cases presented small lesion with an AS
pattern of type 1-B (30.7%) and 35 of type 1I-B (46.7%). In 67
of the 75 cases (89.3%) we recorded an associated partial
injury in the tendon of the LPB and/or its groove, which
corresponded to 4 of the 10 cases (40%) of type I-A and 21
of the 23 cases (90%) of type I-B, as well as all the cases of

With regard to the analysis
of diagnostic reliability, the ref-
erence standard was taken to

Table 1. Location of pain according to the type of lesion and its association to
damage to the tendon or groove of the long portion of the biceps (LPB).

be the type of lesion diagnosed

Location of pain

via arthroscopy™, establishing

comparisons against the results fﬁzﬁiz‘grs:nrgaf:d?;‘igz Anterior surface of the

of the exploration tests and the to arm shoulder

MRI findings. The results of the LPB lesion . % . % Total
Neer manoeuvre were analysed

in relation to the cases of associ- ) Yes 4 (6) 0 (0) 4
ated injury of the SSP. The results Lesion IA No . © 5 22) .
of the LPB provocation tests were

assessed in relation to the cases Lesion 15 Yes 16 (24) 5 (56) 2
of associated injury of said LPB. No 0 ) 2 22) 2
The results of the SSC tests (lift-

off test, belly-press test, belly-off Lesion liA ves / () 0 (0 /
test and bear-hug test) were an- Lesion IIB Yes 35 (53) 0 (0) 35
alysed in relation to the global Total o . s
sample both individually and ac-
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Table 2. Lesions identified by MRI according to the type of lesion

type of lesion, while it was able to

identify 16 of the 75 cases (21.3%)

No lesion Subf::i;:)l:]laris Olr;lzi‘l).:B Olnelgi(SjP Total of SSC tendon injury, 1§ Qf the 67
cases (23.9%) of LPB injury, and
Lesion IA 2 5 3 0 10 41 of the 58 cases (70.7%) of SSP
Lesion 1A 0 5 2 0 7 imury.
Lesion IB 0 3 7 14 23
Lesion 1B 0 4 4 27 35 Discussion
Total 2 16 16 1 5 The importance of this study is

LPB: long portion of the biceps; SSP: supraspinatus

that it suggests a correlation be-

type II-A and 1I-B lesions. Laterality showed no statistical
significance with respect to the type of lesion —the distri-
bution being very similar between the left and the right
side for all types of injuries.

The pain was mainly located on the anterior surface
of the shoulder, and radiated to the anterior surface of
the arm (66 cases, 88.0%), following the trajectory of the
biceps to the elbow flexure (Table 1). Given the strong as-
sociation to partial injury of the tendon of the LPB, in all
types of lesion it was more common for the pain to radi-
ate over the anterior surface of the arm, while pain was
circumscribed to the anterior region of the shoulder only
in 9 cases: 5 with associated injury of the LPB and four
without.

The LPB provocation tests proved positive in 66 of the
75 cases, while arthroscopy revealed 67 cases with injury
in the tendon or in the groove of the LPB. There were 5
false-negative and 4 false-positive results. The sensitivity
of these tests among the studied sample was therefore
92.5%, with a specificity of 50.0% and a positive and nega-
tive likelihood ratio of 1.9 and 01, respectively.

With regard to the SSC exploration tests, none of the
75 cases yielded a positive result either in the belly-off
test or in the Napoleon test or belly-press test —these
tests only being positive in the cases characterised by
larger injuries not included in the present study. The lift-
off test was positive in 11 individuals —all of them includ-
ed among the 17 cases (64.7%) of isolated lesions (types
IA and IIA). The bear-hug test was positive in 27 patients
(36%) distributed among all the observed types of lesions.
17 individuals corresponded to the cases of isolated le-
sions (types 1A and I1A) and 10 to type IB and IIB lesions. Of
the 17 cases with isolated lesions, 11 (64.7%) presented a
combined positive result of the lift-off and bear-hug tests.
The Neer test was positive in 54 subjects (93.1%) out of the
58 cases which arthroscopically presented tendon lesion
of the SSP (types IB and IIB), and proved negative in the
17 cases (types IA and Il1A) with isolated injury of the SSC.

The results corresponding to the MRI study are report-
ed in Table 2. In two cases, the MRI scan identified no

Rev Esp Artrosc Cir Articul. 2021;28(4):231-7

tween the injuries confirmed by
arthroscopy and the symptoms.
Arthroscopy, which is regarded as
the gold standard for identifying injuries®™™), allowed us
to validate their type, size and location, establishing a new
subclassification in relation to the frequent association
to injuries of the SSP and LPB. The recorded total prev-
alence of SSC injuries among all the treated cuff lesions
was 42.4%, versus 11.4% in the case of partial injury of the
SSC. The clinical relevance of these data serves to alert us
to the frequency of such injuries and prevent them from
going unnoticed, particularly when hidden by damage to
the SSP —which is better diagnosed from the clinical man-
ifestations and the imaging findings.

While some studies have reported a prevalence of par-
tial injuries of the SSC of between 13-19%5% it has also
been described that the total prevalence of these rup-
tures can reach up to 35%% and even 50%%%. The data
obtained from our series are consistent with these figures
and offer a combined view of the percentage of complete
and partial injuries in relation to the total treated rotator
cuff injuries.

The patients with SSC injuries reported pain on the
anterior surface of the shoulder and on performing activ-
ities below horizontal level”. This distinguishing feature is
confirmed by our own study, where most of the patients
presented pain of insidious onset and located on the an-
terior surface.

For correct evaluation, it is advisable to jointly perform
the lift-off test”, the Napoleon test or belly-off test™, the
belly-press test? and the bear-hug test™. In their article,
Barth et al."® indicated that these ruptures cannot be ad-
equately predicted in up to 40% of the cases, even when
these tests are jointly used. Our own data are consistent
with this same diagnostic difficulty described by Barth et
al. Considered isolatedly, the bear-hug test offers great-
er sensitivity, especially in detecting injuries of the upper
third of the SSC™), as occurred in all the isolated injuries
of our series. However, the sensitivity found on jointly per-
forming all the tests with respect to the total cases of the
series decreased to 14.7% versus the 60% described in the
literature™®. The coexistence of lesions of the SSP and LPB
very probably influenced this result.
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On the other hand, it must be taken into account that
through the usual glenohumeral posterior approach we
can only visualise between 26-37% of the tendon®. Inju-
ries of the SSC must be suspected in many cases, especial-
ly those of a partial nature (longitudinal and transversal)
29 We need to be careful in searching for them, in order to
stop regarding them as "occult lesions"®™ or injuries that
are difficult to diagnose®). The view obtained from the an-
terolateral approach of the subacromial space —once the
coracohumeral space has been debrided— is much wider,
encompassing all of the coracoid process, and visualis-
ation of the tendon of the SSC is much more complete.

With regard to imaging diagnosis, MRI shows high sen-
sitivity®, but likewise in the case of large ruptures with
muscle atrophy and fat infiltration. In our series, MRl was
able to identify 70.7% of the added SSP ruptures, but only
21.3% of the partial and incomplete SSC ruptures. This
is consistent with the findings of other published stud-
ieS“HS).

A recent article has proposed a new classification of
these partial lesions of the SSC?). Although isolated le-
sions appear to be present, on examining the concurrent
injuries, concomitant injuries of the SSP are seen in 80%
of the cases and injuries of the biceps pulley are seen
in 100%. In our opinion, this strong association defines a
pattern which in view of its frequency is better understood
with the classification as types IA, IB, IIA and 1B which we
have used. Furthermore, it is complicated to perform such
precise measurement of the size of the lesions, particu-
larly with such narrow limits between the different types.
This classification exclusively addresses the anatomical
aspects related to isolated surgical repair of the SSC. How-
ever, the frequent association of type | and Il lesions to
likewise incomplete injuries of the most anterior portion
of the SSP and the LPB requires a combined surgical in-
tervention. Hence, this is a personalised subclassification
that we feel to be necessary in order to adequately inter-
pret the results of the joint repair of both tendons, and of
intervention upon this disease of the LPB versus isolated
repair of the SSC.

The anatomical aspects referred to insertion are ad-
dressed by the classification of partial ruptures of the SSC
published by Yoo et al.®, based on four zones. However,
we do not find this classification to be useful, due to the
same problems in identifying the limits between the de-
scribed zones, and because the association of injuries of
the SSP and LPB are not taken into account.

A possible limitation of the present study is referred
to the variability index between observers, in both the
clinical explorations and in the MRI studies. Nevertheless,
the data obtained are in line with those published else-
where2_ Likewise, since this is a retrospective review,
the different consideration of some aspects in time could
constitute a source of bias. Nevertheless, as this is a de-
scriptive study of injuries based on arthroscopy, we are
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able to establish a correct correlation with only a small
margin of error.

The clinical relevance of our study lies in the possibil-
ity of establishing the frequency of these partial injuries
of the SSC in order to avoid them from being underdiag-
nosed, since they are often overshadowed by the clinical
manifestations of the injuries of the SSP and LPB.

Conclusions

The prevalence of partial ruptures of the SSC corresponds
to 11.4% of the total cuff injuries. Given their diagnostic
difficulty due to the frequent association to injuries of
the SSP and LPB, together with the limited validity of the
exploration and imaging tests, a new subclassification is
presented that contemplates this association with a view
to improving surgical treatment.
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