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press exercises and overhead lifting.1 The cause of this disor-
der is likely excessive pectoralis muscle development during
lifting or repetitive overhead activities. Burkhart et al6 intro-
duced the concept of scapular malposition, inferior medial
scapula border prominence, coracoid pain and malposition,
and dyskinesis of scapular movement syndrome, termed
the SICK scapula syndrome. It was shown that SICK scapula
syndrome is a cause of anterior shoulder pain, posterosupe-
rior scapular pain, superior shoulder pain, and proximal lat-
eral arm pain.6 PM tightness, resulting in a lateral shift
away from the midline and inferior tilt of the coracoid, partly
leads to the SICK scapula syndrome.6

PM tightness is initially treated nonoperatively14 with
static and dynamic stretching exercises.3 This treatment pro-
tocol successfully relieves the symptoms of PM tightness in
most patients.20 But in patients who do not respond to a ded-
icated and focused nonoperative treatment course, surgical
release of the PM tendon may provide a reasonable solution.
However, to our knowledge, few publications have reported

isolated PM release to be a treatment for scapular dyskinesia
and subsequent shoulder pain and dysfunction. The minimal
risk of a significant adverse effect associated with surgical
release is supported by the literature, which shows that
patient outcome scores have remained high even after release
of the PM tendon in the Latarjet procedure.16 Thus, it was
hypothesized that patients with isolated pathologic tightness
of the PM who did not improve with nonoperative treatment
would benefit from surgical release of the PM tendon. The
purpose of this study is to describe the outcomes of nonoper-
ative treatment and surgical release of the PM tendon for the
treatment of pathologic PM tightness in an active population.

METHODS

All patients who had evidence of scapular dyskinesia that
resulted in shoulder pain and dysfunction were prospectively
enrolled in an institutional review board–approved study.

Figure 1. (A) Drawing of the anterior shoulder pectoralis musculature demonstrating the attachment of the pectoralis minor to the
coracoid and resultant muscle function on the coracoid and acromial anterior tilt, along with internal rotations. This causes an
inflamed bursa in the subacromial space and secondary impingement of the rotator cuff. (B) This figure demonstrates secondary
impingement, which causes inflammation due to tight pectoralis minor. The counterbalancing muscles, which are also at work to
stabilize the scapula posteriorly on the rib cage, include the rhomboid, levator scapulae, and serratus anterior.
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SHPM
• Acortamiento PM
• Protracción de la escápula
• Tilt medial
•⬇⬇⬇ Espacio SA

Ø Patología SA, MR y GH
Ø Dolor neuropá@co asociado
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Figure 1. The anatomy of thoracic outlet and pectoralis minor areas. The scalene triangle is above the 
clavicle. Between the anterior and middle scalene muscles are the five nerve roots and trunks of the 
brachial plexus and the subclavian artery. The subclavian vein runs anterior to the triangle. Below the 
clavicle the axillary artery and vein lie immediately under the pectoralis minor muscle. The cords and 
branches of the brachial plexus usually surround the axillary artery. Figure 1 is reprinted with 
permission from Sanders R.J. and Haug C.E.: Thoracic outlet syndrome: A common sequela of neck 
injuries; Lippincott: Philadelphia, PA, USA [2]. Abreviations: Subcl A.&V., subclavian artery and vein; 
Pec Min M., pectoralis minor muscle. 

 

Figure 2. The three anatomical spaces for the neurovascular bundle. (A) Pectoralis minor space; (B) 
Scalene triangle; (C) costoclavicular space. Reprinted with permission from Sanders R.J. and Haug C.E.: 
Thoracic outlet syndrome: A common sequela of neck injuries; Lippincott: Philadelphia, PA, USA [2]. 

3. History 

History should begin with a list of current symptoms. Here, current refers to symptoms that 
have been present for the past few weeks. Once current symptoms have been established, the onset 
of these symptoms is discussed. 

The onset starts with the very first symptoms and what was happening when they occurred. 
Was there some type of accident, repetitive stress, or did it begin spontaneously? The purpose of this 
is to determine whether the etiology was a stretch injury of the scalene or pectoralis minor muscles 

Figure 1. The anatomy of thoracic outlet and pectoralis minor areas. The scalene triangle is above the
clavicle. Between the anterior and middle scalene muscles are the five nerve roots and trunks of the
brachial plexus and the subclavian artery. The subclavian vein runs anterior to the triangle. Below
the clavicle the axillary artery and vein lie immediately under the pectoralis minor muscle. The cords
and branches of the brachial plexus usually surround the axillary artery. Figure 1 is reprinted with
permission from Sanders R.J. and Haug C.E.: Thoracic outlet syndrome: A common sequela of neck
injuries; Lippincott: Philadelphia, PA, USA [2]. Abreviations: Subcl A.&V., subclavian artery and vein;
Pec Min M., pectoralis minor muscle.
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PA, USA [2].

press exercises and overhead lifting.1 The cause of this disor-
der is likely excessive pectoralis muscle development during
lifting or repetitive overhead activities. Burkhart et al6 intro-
duced the concept of scapular malposition, inferior medial
scapula border prominence, coracoid pain and malposition,
and dyskinesis of scapular movement syndrome, termed
the SICK scapula syndrome. It was shown that SICK scapula
syndrome is a cause of anterior shoulder pain, posterosupe-
rior scapular pain, superior shoulder pain, and proximal lat-
eral arm pain.6 PM tightness, resulting in a lateral shift
away from the midline and inferior tilt of the coracoid, partly
leads to the SICK scapula syndrome.6

PM tightness is initially treated nonoperatively14 with
static and dynamic stretching exercises.3 This treatment pro-
tocol successfully relieves the symptoms of PM tightness in
most patients.20 But in patients who do not respond to a ded-
icated and focused nonoperative treatment course, surgical
release of the PM tendon may provide a reasonable solution.
However, to our knowledge, few publications have reported

isolated PM release to be a treatment for scapular dyskinesia
and subsequent shoulder pain and dysfunction. The minimal
risk of a significant adverse effect associated with surgical
release is supported by the literature, which shows that
patient outcome scores have remained high even after release
of the PM tendon in the Latarjet procedure.16 Thus, it was
hypothesized that patients with isolated pathologic tightness
of the PM who did not improve with nonoperative treatment
would benefit from surgical release of the PM tendon. The
purpose of this study is to describe the outcomes of nonoper-
ative treatment and surgical release of the PM tendon for the
treatment of pathologic PM tightness in an active population.

METHODS

All patients who had evidence of scapular dyskinesia that
resulted in shoulder pain and dysfunction were prospectively
enrolled in an institutional review board–approved study.

Figure 1. (A) Drawing of the anterior shoulder pectoralis musculature demonstrating the attachment of the pectoralis minor to the
coracoid and resultant muscle function on the coracoid and acromial anterior tilt, along with internal rotations. This causes an
inflamed bursa in the subacromial space and secondary impingement of the rotator cuff. (B) This figure demonstrates secondary
impingement, which causes inflammation due to tight pectoralis minor. The counterbalancing muscles, which are also at work to
stabilize the scapula posteriorly on the rib cage, include the rhomboid, levator scapulae, and serratus anterior.
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SICK escápula
- Scapular malposi@on
- Inferior medial border
prominence
- Coracoid pain
- dysKinesis

pain associated with anterior instability if the coracoid
is not meticulously examined for tenderness. Postero-
superior scapular pain with or without radiation into
the paraspinous neck region is next in frequency.
Proximal lateral arm pain (subacromial) and superior
shoulder pain (acromioclavicular joint) are less fre-
quent, and radicular symptoms (thoracic outlet) are
rare.
Of 96 overhead-throwing athletes diagnosed and

treated for this isolated syndrome by one of the au-

thors (C.D.M.), 58 were baseball pitchers, 6 were
baseball catchers, 20 were tennis players, and 12 were
volleyball players. In this series, presenting pain lo-
cation was as follows: approximately 80% anterior
(coracoid) pain, 70% anterior (coracoid) and postero-
superior scapular pain, 10% isolated anterior (cora-
coid) pain, 20% proximal lateral arm (subacromial)
pain, 5% acromioclavicular joint pain, and 5% radic-
ular (thoracic outlet) pain radiating into the arm, fore-
arm, and hand.
In throwers presenting with the SICK scapula syn-

drome, static scapular malposition versus the non-

FIGURE 2. (A) A professional right-handed baseball pitcher with
a SICK right scapula viewed from posterior. (B) Viewed from the
anterior, the apparent inferior position of the lateral clavicle caused
by scapular protraction can be seen.

FIGURE 1. (A) A severe SICK right scapula viewed from poste-
rior. The right shoulder appears more than 1.5 inches lower than
the left shoulder despite the absence of scoliosis, limb length
discrepancy, or pelvic tilt. (B) A SICK right scapula viewed from
anterior in a multisport high school overhead athlete.
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The Disabled Throwing Shoulder: Spectrum of Pathology Part III: The SICK Scapula, 
Scapular Dyskinesis, the Kinetic Chain, and Rehabilitation
Stephen S. Burkhart . Arthroscopy: Vol 19, No 6 (July-August), 2003: pp 641-661 



SHPM: Síndrome Hiperactivación Pectoral Menor

üDolor crónico de hombro

üAnterior

ü Irradiado a mano

üDisestesias

üDolor neuropático

üExploración Compatible

üRefractario tto conservador

üNO deportistas

üNO traumático



Objetivo

# Presentación de resultados clínicos comparativos a          

medio plazo la liberación artroscópica del pectoral menor 

(LAPM) para el tratamiento SHPM aislada o asociada a 

otras lesiones 



Material y Métodos

• 2017-2020 
• 20 pacientes
• Grupo 1 LAPM (10)
• Grupo 2 LAPM + OL ( 10)

Criterios de Inclusión✅
• Dolor de hombro refractario >  6 m  
• Irradiado hacia la mano
• Disestesias hacia la mano 

EMG normal
• Acortamiento Pm  unilat y disfunción 

ET
• Streching test +
• Test compresión escapular +
• Fracaso manejo conservador >3m

RHB, Infiltraciones



Material y Métodos

❌ Desfiladero torácico vascular

❌ Patología cervical relevante
Criterios de Exclusión
• Lesiones de SE/IE =/>C2 
• SC =/> Tipo 3
• Artrosis GH 

moderada/severa
• Inestabilidad recidivante
• test de Allen posi,vo 
• parálisis del nervio torácico 

largo



# Dolor medial a coracoides
# Acortamiento PM
# Posición anormal de la escápula 

Protracción + inclinación medial

# Streching test +++
# Test compresión escapular +

ØManiobras subacromiales +
ØPLB +/-
ØSE +/-

§ RX y RM

Material y Métodos



= Protocolo RHB 🕺 y 💪 ET   en ambos grupos
• Evaluación del componente neuropá@co
• Está@ca y Dinámica escapular pre y postop
• EVA pre y postop
• Constant Score pre y postop
• Sa@sfacción con la cirugía

Local coordinate systems were established for the trunk, scap-
ula, and humerus as recommended by the International Society of
Biomechanics.57 For all local coordinate systems, the z-axis pointed
laterally, x-axis anteriorly, and y-axis superiorly. The YX0Z00 Euler
sequence57 was used to describe scapular motions relative to the
trunk in the sequence of IR/ER, UR/downward rotation, and AT/PT.
Humeral orientation with reference to the trunk was determined
using the YX0Y00 Euler sequence, which defines the plane of eleva-
tion, elevation, and IR/ER.

Procedure

Kinematic data were collected with the subjects in a relaxed
standing position. Subjects elevated their arm from a dependent
position through their full range of motion at a speed such that it
took around 3 seconds to elevate their arm and 3 seconds to lower
it. Subjects maintained light fingertip contact with a flat planar
surface, and their thumb pointed superiorly during these motions
tomaintain a consistent positioning of the arm in the sagittal plane.
Data were collected during 3 consecutive repetitions. This proce-
dure has been shown to be reliable in healthy subjects and subjects
with shoulder impingement symptoms.34 All measurements were
taken by the primary investigator.

Intervention

Both groups performed a daily PM stretching protocol for 6
weeks.58,59 The protocol consisted of 4 repetitions of 1-minute
stretches with a 30-second interval between repetitions.58,59 A
minimum of 4 minutes of stretching to decrease muscle passive
resistance is recommended.59 The subjects were instructed by a
physical therapist to perform a unilateral corner stretch using awall
(Fig. 3). The starting position for this stretch is with the individual
in the standing position, 90! of arm abduction, 90! of elbow flexion,
and the palmar surface of the hand on the wall. The contralateral
leg to the shoulder being stretched was positioned forward of the
other leg. To apply the stretch, the trunk is shifted forward and
rotated opposite to the side being stretched.50 This stretch position
resulted in the largest separation between the fourth rib and
coracoid process landmarks when compared with sitting and su-
pine manual PM stretches.50

The stretching protocol was performed at home. The physical
therapist was available to answer questions or clarify procedures
during the intervention period and contacted the individuals
weekly to remind them to do the protocol. A daily exercise log to
record compliance and a picture of the stretch were given to par-
ticipants. At the end of the 6weeks, all participants returned the log
to the investigators. Individuals were included in the data analysis
if they performed at least 4 weeks of stretching as this time is
described as the minimal period to achieve a decrease in muscle
passive resistance.59

Two baseline evaluations were performed 1 week apart before
the intervention. The follow-up evaluation was performed imme-
diately after completion of the 6-week stretch protocol (evaluation
3). The double baseline design was used to assure stability of the
dependent variables before the intervention. DASH, PM muscle
length, and scapular kinematics were assessed at each evaluation.
The DASH was also evaluated in the healthy group to evaluate
whether PM stretching, as would be done preventively, could
provoke shoulder region irritation.

Statistical analysis

Adherence was quantified as the number of days in which a
participant performed the stretching protocol, and descriptive data

were calculated. The data were analyzed using the SPSS statistical
package (17.0 version; SPSS, Chicago, IL). Normality was evaluated
by Kolmogorov-Smirnov test, and it was violated for DASH ques-
tionnaire (P < .05). Thus, the Friedman test with Wilcoxon post hoc
tests was used to verify differences between evaluations within
each group for the questionnaire. If significant differences were
revealed, a Bonferroni adjustment to the a level was calculated. As 3
comparisons were performed, a P value of less than .016 (0.05/3)
was adopted to be more conservative in identifying differences
between evaluations for the questionnaire score.

For PM length in both the resting and retraction positions, a 2-
way repeated-measures analysis of variance was used to test in-
teractions of group (healthy and shoulder pain) " evaluation (1, 2,
and 3) and for main effects of group or evaluation. Scapular kine-
matic data at rest and at humerothoracic elevation angles of 30!,
60!, 90!, and 120! were selected for analysis. For scapular IR, UR,
and PT, separate 2-way repeated-measures analyses of variance
with Bonferroni post hoc tests were used to test for interactions of
angle (rest, 30!, 60!, 90!, and 120!) " evaluation (1, 2, and 3), and

Fig. 3. Unilateral corner stretch.
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Material y Métodos

La comparabilidad de los grupos se evaluó comparando los datos demográficos iniciales y la duración del seguimiento 
entre los grupos. La normalidad de los datos continuos se evaluaron con las pruebas de Shapiro-Wilk. Los resultados 
continuos se compararon con las pruebas Anova, Welch Anova o Kruskal-Wallis según la distribución de datos. Los 
resultados discretos se compararon con chi-cuadrado o la prueba exacta de Fisher según corresponda. El riesgo alfa se fijó 
en 5%. El análisis estadístico se realizó con EasyMedStat (versión 3.18)
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Técnica quirúrgica



Resultados
20 pacientes:  

Sexo           Edad             FU
• Pm 10♀ 43,3 (24-55) 23
• Pm+ 8 ♀ y 2 47,3 (31-58) 21,8

Pm+
1. SE B3, BY

2. SC II,BY

3. SC II, PASTA SE,BY

4. BY,AC  

5. B3 SE + BY

6. SC II, PASTA SE + BY

7. PASTA SE

8. C1 SE

9. OA GH 

10. T CALCIFICANTE SE 

Lesiones tratadas Pm+
• 6 Tenotomías del bíceps 
• 8 tendinopaTas MR
• OA GH
• T calcificante



Resultados
EVA 

8,1

1,2

8,5

0,9

PREOP POSTOP

Pm Pm +
DS ± 0.527 

DS ± 0,738

DS ± 0.876 

DS ± 1.14 

Diferencias EVA pre y postop p<0.05

No diferencias estadísticamente significativas entre grupos



Resultados
Constant score

43

88,4

39,3

95,4

PREOP POSTOP

Pm Pm +

DS 10,3
DS 11,8

DS 12,6

Diferencias Constant Score  pre y postop p<0.05

No diferencias estadísticamente significativas entre grupos

DS 3.9



Resultados
6 m poüDolor neuropático

üPm 3 pacientes disestesias y dolor leve
üPm + 0
üP =0.211

No complicaciones po

üNo Discinesia escapular
üSa0sfacción con la cirugía 👍

1 cirugía rev en grupo Pm por liberación incompleta



Discusión 
Surgical Release of the Pectoralis
Minor Tendon for Scapular Dyskinesia
and Shoulder Pain

Matthew T. Provencher,*y MD, CAPT MC USNR, Hannah Kirby,z MD, Lucas S. McDonald,z MD,
Petar Golijanin,§ BS, Daniel Gross,|| MD, Kevin J. Campbell,{ MD, Lance LeClere,# MD,
George Sanchez,** BS, Shawn Anthony,yy MD, and Anthony A. Romeo,{ MD
Investigation performed at Naval Medical Center San Diego, San Diego, California, USA

Background: Pectoralis minor (PM) tightness has been linked to pain and dysfunction of the shoulder joint secondary to anterior
tilt and internal rotation of the scapula, thus causing secondary impingement of the subacromial space.

Purpose: To describe outcomes pertaining to nonoperative and operative treatment via surgical release of the PM tendon for
pathologic PM tightness in an active population.

Study Design: Case series; Level of evidence, 4.

Methods: Over a 3-year period, a total of 46 patients were enrolled (mean age, 25.5 years; range, 18-33 years). Inclusion criteria
consisted of symptomatic shoulder pain, limited range of overhead motion, inability to participate in overhead lifting activities, and
examination findings consistent with scapular dysfunction secondary to a tight PM with tenderness to palpation of the PM tendon.
All patients underwent a lengthy physical therapy and stretching program (mean, 11.4 months; range, 3-23 months), which was
followed by serial examinations for resolution of symptoms and scapular tilt. Of the 46 patients, 6 (13%) were unable to ade-
quately stretch the PM and underwent isolated mini-open PM release. Outcomes were assessed with scapula protraction mea-
surements and pain scales as well as American Shoulder and Elbow Surgeons (ASES), Single Assessment Numeric Evaluation
(SANE), and visual analog scale (VAS) scores.

Results: Forty of the 46 patients (87%) resolved the tight PM and scapular-mediated symptoms with a dedicated therapy pro-
gram (pre- and posttreatment mean outcome scores: 58 and 91 [ASES], 50 and 90 [SANE], 4.9 and 0.8 [VAS]; P\ .01 for all), but 6
patients were considered nonresponders (mean score, 48 [ASES], 40 [SANE], 5.9 [VAS]) and elected to have surgical PM release,
with improved scores in all domains (mean score, 89 [ASES], 90.4 [SANE], 0.9 [VAS]; P \ .01) at final follow-up of 26 months
(range, 25-30 months). Additionally, protraction of the scapula improved from 1.2 to 0.3 cm in a mean midline measurement
from the chest wall preoperatively to postoperatively (P \ .01), similar to results in nonoperative responders. No surgical compli-
cations were reported, and all patients returned to full activities.

Conclusion: In most patients, PM tightness can be successfully treated with a nonoperative focused PM stretching program.
However, in refractory and pathologically tight PM cases, this series demonstrates predictable return to function with notable
improvement in shoulder symptoms after surgical release of the PM. Additional research is necessary to evaluate the long-
term efficacy of isolated PM treatment.

Keywords: shoulder instability; weight lifting; pectoralis minor; scapular dyskinesia; shoulder impingement

The pectoralis minor (PM) originates on the anterior sur-
face of the third to fifth ribs and inserts on the medial
aspect of the superior surface of the scapula coracoid pro-
cess. The primary function of the PM is stabilization of
the scapula and mediation of anterior tilt.14 The PM is
also an important internal rotator of the scapula as it pulls
the coracoid inferiorly and anteriorly against the chest
wall. Optimal function of the PM is essential for proper
scapular kinematics and body posture. Alterations in PM

length, function, and elasticity have been reported to cause
abnormal shoulder mechanics, pain, and dysfunction of the
glenohumeral joint.11 Tightness of the PM muscle disrupts
the normal kinematics of the scapula and may cause pain
in overhead throwing athletes with associated tenderness
at the medial aspect of the coracoid process (Figure 1).

Pathologic tightness of the PM has been reported to cause
shoulder impingement14 secondary to insufficient rise of the
acromion during overhead activities.10 A shortened PM mus-
cle causes limited range of motion, anterosuperior pain in
overhead and throwing athletes,5 and rounded shoulder pos-
ture.22 Sports that have been implicated in pathologically
tight PMs include baseball,13 swimming,19 volleyball,12 ten-
nis,12 and hockey, as well as those that entail routine bench

In-Depth

The American Journal of Sports Medicine, Vol. 45, No. 1
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consisted of symptomatic shoulder pain, limited range of overhead motion, inability to participate in overhead lifting activities, and
examination findings consistent with scapular dysfunction secondary to a tight PM with tenderness to palpation of the PM tendon.
All patients underwent a lengthy physical therapy and stretching program (mean, 11.4 months; range, 3-23 months), which was
followed by serial examinations for resolution of symptoms and scapular tilt. Of the 46 patients, 6 (13%) were unable to ade-
quately stretch the PM and underwent isolated mini-open PM release. Outcomes were assessed with scapula protraction mea-
surements and pain scales as well as American Shoulder and Elbow Surgeons (ASES), Single Assessment Numeric Evaluation
(SANE), and visual analog scale (VAS) scores.

Results: Forty of the 46 patients (87%) resolved the tight PM and scapular-mediated symptoms with a dedicated therapy pro-
gram (pre- and posttreatment mean outcome scores: 58 and 91 [ASES], 50 and 90 [SANE], 4.9 and 0.8 [VAS]; P\ .01 for all), but 6
patients were considered nonresponders (mean score, 48 [ASES], 40 [SANE], 5.9 [VAS]) and elected to have surgical PM release,
with improved scores in all domains (mean score, 89 [ASES], 90.4 [SANE], 0.9 [VAS]; P \ .01) at final follow-up of 26 months
(range, 25-30 months). Additionally, protraction of the scapula improved from 1.2 to 0.3 cm in a mean midline measurement
from the chest wall preoperatively to postoperatively (P \ .01), similar to results in nonoperative responders. No surgical compli-
cations were reported, and all patients returned to full activities.

Conclusion: In most patients, PM tightness can be successfully treated with a nonoperative focused PM stretching program.
However, in refractory and pathologically tight PM cases, this series demonstrates predictable return to function with notable
improvement in shoulder symptoms after surgical release of the PM. Additional research is necessary to evaluate the long-
term efficacy of isolated PM treatment.

Keywords: shoulder instability; weight lifting; pectoralis minor; scapular dyskinesia; shoulder impingement

The pectoralis minor (PM) originates on the anterior sur-
face of the third to fifth ribs and inserts on the medial
aspect of the superior surface of the scapula coracoid pro-
cess. The primary function of the PM is stabilization of
the scapula and mediation of anterior tilt.14 The PM is
also an important internal rotator of the scapula as it pulls
the coracoid inferiorly and anteriorly against the chest
wall. Optimal function of the PM is essential for proper
scapular kinematics and body posture. Alterations in PM

length, function, and elasticity have been reported to cause
abnormal shoulder mechanics, pain, and dysfunction of the
glenohumeral joint.11 Tightness of the PM muscle disrupts
the normal kinematics of the scapula and may cause pain
in overhead throwing athletes with associated tenderness
at the medial aspect of the coracoid process (Figure 1).

Pathologic tightness of the PM has been reported to cause
shoulder impingement14 secondary to insufficient rise of the
acromion during overhead activities.10 A shortened PM mus-
cle causes limited range of motion, anterosuperior pain in
overhead and throwing athletes,5 and rounded shoulder pos-
ture.22 Sports that have been implicated in pathologically
tight PMs include baseball,13 swimming,19 volleyball,12 ten-
nis,12 and hockey, as well as those that entail routine bench
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Technical Notes

Arthroscopic Pectoralis Minor Release
S. Tal Hendrix, M.D., Matt Hoyle, A.A.S., and John M. Tokish, M.D.

Abstract: The scapula has long been recognized as a key component in shoulder motion and a crucial part of the kinetic
chain connecting the body’s core and upper extremity. The pectoralis minor (PM) has garnered increasing attention as we
better understand scapular kinematics and its role in shoulder pain and dysfunction. This is particularly important in
patients with scapular dyskinesis and especially in overhead throwing athletes. The most of these patients achieve their
recovery goals through nonoperative management, stretching, and strengthening protocols; however, some patients do
not respond to nonoperative modalities. Several studies have recently shown improvement in shoulder motion and
outcome scores after open surgical release of the PM from its scapular attachment. Arthroscopic release of the PM can be
accomplished in the lateral decubitus position with standard shoulder arthroscopic portals.

The pectoralis minor (PM) is increasingly recognized
as a key contributor to scapular control,

scapulohumeral, and scapulothoracic kinematics and
overhead shoulder function. PM tightness has been
attributed to many factors including muscular imbal-
ances across the shoulder, chronic shoulder malposition
or protraction, thoracic kyphosis, and repetitive over-
head activity including throwing athletes, weight lifters,
and volleyball players.1-3 Patients with PM tightness
often have pain localized over the coracoid process,
scapular dyskinesis, and a protracted scapula.4,5 The
PM becomes contracted or shortened, and this has
been associated with changes in scapular motion.1,6-8

Often, these patients have positive subacromial
impingement signs. This is believed to be associated
with a malpositioned and protracted scapula
decreasing the potential acromiohumeral space and
limiting forward flexion and internal rotation.
Overhead athletes, weight lifters, volleyball players,

and other at-risk patients have a higher incidence of
scapular dyskinesis and, consequently, a shortened
PM.1,4,6-9 A shortened, contracted PM induces a
resultant lengthening and associated weakening of its
antagonist, the lower trapezius.6 These changes
weaken the shoulder and place abnormal stress across
the joint.6,10,11 Scapular dyskinesis has been associated
with multiple shoulder disorders including subacromial
impingement, rotator cuff disease, labral, and
acromioclavicular pathologies.5,6 Addressing scapular
dyskinesis and its dynamic position has become a
point of emphasis when treating these patients.
Treating scapular dyskinesis can alleviate subacromial

impingement by restoring the scapular spatial relation
to the remainder of the shoulder.8 Nonoperative
treatment modalities have focused on mobilizing and
stretching the shortened or contracted anterior
shoulder musculature including the PM and conjoint
tendon. Also, working to strengthen and stabilize
scapulothoracic dynamics greatly improves shoulder
kinematics.5,6,10,12 Borstad and Ludewig13 described 3
stretching mechanisms to increase the length of the PM
and mobilize the anterior shoulder. This study and
others have shown dynamic changes in the length of
the PM tendon influenced by these stretching exercises,
which in turn allows for mobility and a greater range of
scapular control.1,13 This is exaggerated in patients who
compete in overhead throwing sports.
There are no reported cases in the literature on

isolated arthroscopic PM releases for PM tightness and
scapular dyskinesis unresponsive to conservative
treatments. There are, however, numerous publications
examining the indications and efficacy of an arthro-
scopic Latarjet, which includes a PM release during
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liberation of the coracoid. With improvements in
technique and instrumentation, this procedure has
become a viable option in the treatment of some
shoulder instability. This is a universally recognized
learning curve to performing this technically difficult
procedure, and it often requires additional medial
accessory portals in the beach chair position with abso-
lute understanding of the anatomy of the brachial plexus
and the anteromedial shoulder.14-16 This arthroscopic
technique is useful as a way to minimize accessory
medial portals, remain in the lateral decubitus position,
and adequately visualize the coracoid to safely
releasing the PM from its superomedial aspect.

Technique
This technique for arthroscopic PM release was

developed to show a safe, reproducible, and effective
way to approach and release the PM from its attach-
ment at the superomedial aspect of the coracoid process
(Video 1). Indications for this operation include patients
with a painful scapular dyskinesis who have failed a
concerted effort at nonoperative management with
physical therapy and PM stretching techniques.

Setup/Positioning
The patient is positioned in the standard lateral

decubitus position (Fig 1), and the operative extremity
is prepped and sterilely draped with a wide operative

field medially to the sternoclavicular joint. The patient
should be prepped and draped medial to the coracoid to
ensure access for portal placement, but also in the event
there is a need to convert to an open surgery.

Step 1: Portal Placement
A standard posterior viewing portal is made 1 cm

medial and 3 cm distal to the posterolateral corner of

Fig 1. Surgical positioning and
setup for a left shoulder in the
lateral decubitus position. The
STaR (Arthrex Shoulder Trac-
tion and Rotation) lateral sus-
pension arm sleeve is used for
assistance in arm positioning.

Fig 2. Left shoulder in the lateral decubitus position with the
topical anatomy and proposed portal sites marked. (AP,
anterior superior portal; MCP, mid coracoid portal; PP, pos-
terior portal.)
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day 3, including scapular low-rowing exercise and active-
assisted ROM in the scapular plane. By weeks 2 to 3,
patients increased to full motion, and full strengthening
started. At approximately 3 months postoperatively, once
the scapula had stabilized and was not exhibiting signs
of dyskinesia, patients were allowed to return to overhead
lifting and full activities.

Scapular position was monitored and measured before
and after treatment based on the protraction of the medial
border of the scapula, as defined by Kibler.10 This mea-
surement was made with a ruler and was recorded to the
closest millimeter. It was compared contralaterally and
side-to-side at a point halfway between the superior and
inferior tips of the medial coracoid.

Outcomes

Patients were evaluated before and after treatment with
a comprehensive history that entailed location of pain,
pain level, length of symptoms, and activity limitations,
as well as ASES, SANE, and VAS scores.7 All changes in
functional outcome scores after treatment, for both the
operative and nonoperative groups, were statistically sig-
nificant and exhibited P values less than .01.

RESULTS

A total of 46 patients were enrolled in the study after inclu-
sion and exclusion criteria were applied. After a mean of
11.2 months of nonoperative care (range, 5-23 months), 40
(87%) of the patients resolved tight PM and scapular symp-
toms with the dedicated physical therapy program. At final
follow-up of 25.2 months (range, 24-29 months), the 40

patients who responded to nonoperative therapy had
improvements in functional outcome scores from 58 (pretreat-
ment) to 91 (posttreatment) on the ASES, from 50 to 90 on the
SANE, and from 4.9 to 0.8 on the VAS (P \ .01 for all).

Of the 46 patients, 6 patients (13%) were defined as path-
ologic nonresponders for tight PM because they had contin-
ued pain and loss of ability to do overhead work and lifting.
This was due to continued anterior shoulder pain and loss
of ability to lift weights, especially with the incline bench
press. These patients underwent isolated surgical release of
a pathologically tight PM tendon. All 6 of the patients who
underwent surgery were male (mean age, 26.0 years), and
all 6 described their main sport as lifting weights in the
gym and working out. Four of the 6 routinely performed
bench presses of 225 lb or more before the onset of their
symptoms and had significant limitations in their ability to
lift overhead and perform bench inclines. One-third (2 of 6)
of the nonresponders did weight room and conditioning
work such as high-intensity push-up activities, kettle-bell
lifting overhead, and lighter bench presses. One of these 2
patients was also a competitive ultimate fighter in addition
to his military duties. All of these patients had recalcitrant
symptoms of PM tightness and underwent surgical PM
release as described due to recurrent pain, scapular dyskine-
sia, a tight PM, and overhead lifting limitations. At final fol-
low-up of 26 months (range, 25-30 months), the 6 patients
who underwent surgical PM release had improvements in
functional outcome scores from 48 (pretreatment) to 89 (post-
treatment) on the ASES, from 40 to 90.4 on the SANE, and
from 5.9 to 0.9 on the VAS (P \ .01 for all) (Table 1).

The protraction of the scapula on to the rib cage at the
inferomedial border was measured at a mean of 1.2 cm
(range, 0.2-1.9 cm) for all 46 patients preoperatively (Figure
3) and was reduced closer to the rib cage to 0.3 cm (range,

Figure 2. (A) The surgical incision, which is approximately 2.5 cm in length over the coracoid, is shown. The cephalic vein is
retracted laterally and the conjoint tendon and pectoralis minor tendon are identified on the anterior and medial aspect of the
coracoid, respectively. (B) Image demonstrating the completion of pectoralis musculature release and showing how the scapula
now is able to externally rotate and tilt superiorly, thus providing impingement relief in the subacromial space.
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Discusión 



Limitaciones

＃ Número  pacientes

＃ Dx clínico

＃Medición longitud/contractura de PM

＃Futuros estudios 



Conclusiones

＃SHPM puede ser responsable del dolor crónico de hombro con componente neuropáAco y 

movilidad anormal de la escápula

＃La liberación artroscópica del pectoral menor es un tratamiento válido en casos refractarios

＃Es un tratamiento seguro con buenos resultados clínicos a medio plazo en pacientes con SHPM 

aislada y con otras lesiones asociadas.

＃Es esperable una mejoría de función y del dolor con baja tasa de complicaciones

＃Línea de invesAgación a futuro. 
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