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Abstract. [Purpose] Describe the effect of a Physical Therapy (PT) program in function improvement and pain
reduction in patients over 60 years of age with massive and irreparable Rotator Cuff (RC) tear. [Participants and
Methods] Ninety-two patients received a 12 weeks PT program that consisted in manual therapy and a specific ex-
ercises program. Before the start and at the end of the treatment, the shoulder function was assessed with Constant-
Murley, the upper extremity function with DASH, and the pain during activity with the visual analog scale (VAS).
[Results] At the end of the treatment, Constant-Murley exhibited an increment of 24.9 points, DASH showed a
decrease of 28.7 points, and the VAS, a decrease of 3.6 cm (p=0.00). [Conclusion] A PT program based on manual
therapy and specific exercises in a short term improves the function and reduces the pain during activity in patients
with a massive and irreparable RC tear.
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INTRODUCTION

There is no consensus regarding the definition of a Massive Rotator Cuff Tears (MRCT)". Many classifications systems
have been proposed to help guide the evaluation and treatment, Cofield classified MRCT as tears that are >5 cm in size in
either the anterior-posterior or medial-lateral dimension®. Gerber defined massive tears as those involving complete tears of
two or more tendons®. Recently, Collin et al.*) divided the tear of the Rotator Cuff (RC) topographically in five components,
this classification not only subclassifies massive tears but has also been linked to function, particularly the maintenance of
active elevation. RC disease is a common finding in older adults, at least 30% of individuals aged older than 60 will have a
full-thickness RC tears®. MRCT is rarely due to an acute injury, it is usually of chronic evolution, and is associated to a series
of degenerative changes such as myotendinous retraction, loss of musculotendinous elasticity, fatty infiltration of muscles,
static (superior) subluxation of the humeral head, and ultimately, glenohumeral osteoarthritis®). When there is a static superior
migration of the humeral head, a narrowed or absent acromiohumeral interval (less than 7 mm), and grade III or IV fatty
infiltration according to the Goutallier classification, the probability of success of a surgical repair of the RC is very low and
it is, therefore, called a massive irreparable tear® 7).

Despite the high prevalence of RC tears, the therapeutic management of these injuries is still controversial®, specially the
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MRCTs!-#6.7.9, For Tashjian, all elderly patients with a massive and/or irreparable RC tear should start with a conservative
treatment!?, nevertheless, the effectiveness of physical therapy (PT) and therapeutic exercise (TE) in this clinical condition
is not well-established!!. The systematic review (SR) of Ainsworth et al.'D, based on observational studies, showed limited
evidence of the effectiveness of the TE in patients with MRCT. In addition, due to the high variability in the protocols used, it
is not possible to determine what type, dose and progression of TE should be prescribed to these patients. On the other hand,
the narrative review of Edwards et al.!? showed that the conservative treatment is effective in 73% to 80% of the patients
with RC tear, although it is important to understand that the patients’ response capacity and the recurrence of the symptoms
will determine the possibility of a successful result of the TE.

The objective of the study is to investigate in the short term the effect of a PT program in function improvement and pain
reduction in patients over 60 years of age with massive and irreparable RC tear.

PARTICIPANTS AND METHODS

The study was approved in February 2017 by the Ethics Committee of the Chilean Central Metropolitan Health Service.
Between 2015 and 2017, ninety-two prospective patients over 60 years old with massive and irreparable RC tear were re-
cruited. The diagnosis was performed by an orthopaedic surgeon based on imaging studies that included anteroposterior pro-
jection radiographs, axial and outlet; ultrasound, and magnetic resonance imaging. The patients included presented complete
tear of 2 or more tendons of the RC and a grade III or IV fatty infiltration according to the Goutallier classification. Patients
with acute traumatic injury of the RC, with other pathologies of the shoulder joint complex (proximal humerus fracture,
adhesive capsulitis and glenohumeral instability, etc.) and with previous surgery of the affected shoulder, were excluded.

Under prior informed consent, two evaluations were performed, one at the beginning of the treatment and the other on
week 12, at the end of the PT program. In these assessments, the shoulder function was evaluated with the Constant-Murley
questionnaire'?; the upper extremity function, with the disabilities of the arm, shoulder and hand questionnaire (DASH)!4),
and the pain during activity with the visual analog scale (VAS)'.

All patients received a PT program using as a reference the clinical decision algorithm proposed by Klintberg et al'®). Two
techniques of manual therapy were applied to those patients who presented limitation of the passive movement: “posterior
glenohumeral mobilization” with the patient in supine decubitus position with 30° or 40° abduction and slight external
rotation of the shoulder, first, an axial distraction in inferior direction and then a posterior glide maintained for 1 minute!?.
A “scapular mobilization” with the patient in lateral decubitus position was also performed'®. For both techniques, 8 to 10
repetitions were executed with a 30 seconds rest between each one. The specific exercises program starts with conscious
muscle control to improve proprioception and normalize the scapular and glenohumeral resting position, continuing with
scapular control exercises, and finally, glenohumeral control exercises are prescribed to restore centralization and prevent
the superior translation of the humeral head. The general principles of the program are; the exercises should not reproduce
pain, only mild to moderate pain levels (<4/10 on VAS) are accepted after the session; a maximum of 4 exercises per session;
begins with low load/low activation exercises, with the arms below the level of the shoulders, emphasizing the quality of the
performance of the motor task, performed slowly, consciously and progressively, and during the course of the program the
feedback is gradually diminished, until the realization of exercises subconsciously and automatically. Two weekly sessions
over 12 weeks were carried out'?.

All collected data were entered into the Excel for tabulation, and the statistical analysis was performed with the Stata 11.0
program. The quantitative variables are presented as a mean and standard deviation (SD). To determine the statistical tests to
be used to analyze the data, normal distribution was first evaluated with the Shapiro-Wilk test. To carry out the comparison
of the data pre and post treatment for the Constant-Murley, DASH and VAS during activity variables, the t-test or the Mann-
Whitney test was used depending on the result of the normality evaluation, and in both cases, a level of significance of 0.05
was set.

RESULTS

The results of the basal characteristics of the group studied are presented in Table 1. Thirty patients (32.6%) presented
Pseudoparalysis, defined as an active anterior elevation of the shoulder of less than 90° with a preserved passive movement
range* 9. During the study there were no losses or withdrawals, and at the end of the PT program no patient informed of
complications associated to the treatment received.

At the moment of analyzing the normality hypothesis with the Shapiro-Wilk test, this was rejected only for the VAS
variable (p<0.05). In accordance with this, the t-test was used to carry out the comparison of the Constant-Murley and DASH
variables, and the Mann-Whitney test was used for the VAS variable. Table 2 shows the values of the evaluated variables pre
and post PT treatment, and the effect of the treatment. For the functional variables, the Constant-Murley showed an increment
of 24.9 points (p=0.00), and the DASH showed a decrease of 28.7 points (p=0.00). For the pain during activity variable the
VAS showed a decrease of 3.6 cm (p=0.00). All differences are clinically and statistically significant!*-2.
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Table 1. Baseline characteristics of patients with MRCT

Variables Patients with MRCT (n=92)
Gender female, number (%) 55 (59.8)
Age (years), mean + SD 67.9+4.5
Symptom duration (months), mean = SD 16.5+£8.6
Dominant shoulder affected, number (%) 65 (70.7)
Pseudoparalysis, number (%) 30 (32.6)
Type A MRCT, number (%) 13 (14.1)
Type B MRCT, number (%) 19 (20.7)
Type C MRCT, number (%) 1 (L.1)
Type D MRCT, number (%) 58 (63)
Type E MRCT, number (%) 1 (L.1)

MRCT: Massive Rotator Cuff Tear; SD: Standard Deviation.

Table 2. Comparison of the results between baseline and the 12th week

Variables Baseline At 12th week Difference CI 95%

(mean + SD) (mean + SD) (mean + SD) difference p value
Constant-Murley 384 +16.1 63.3+16.6 249 +13.7 27.8-22.1 0.00 T
DASH 63.9+16.4 353+174 287+ 134 25.9-31.4 0.00
VAS during activity 5.6+£0.97 19+15 36+1.1 3.4-3.8 0.00 &

SD: Standard Deviation; CI 95%: Confidence Intervals 95%; DASH: Disabilities of the Arm, Shoulder and Hand question-
naire; VAS: Visual Analog Scale.

fObtained with Student’s t-test for dependent samples.

fObtained with the Mann-Whitney test for dependent samples.

DISCUSSION

The results of our study show that a group of patients with a massive and irreparable RC tear presented a significant
improvement of posterior functionality at the completion of a 12-week PT program, during which manual therapy techniques
and a program of specific exercises were applied.

The therapeutic management of MRCT is controversial; multiple therapeutic options have been proposed without reach-
ing a consensus! % 79, Several factors contribute to this lack of consensus: the definition of “massive” tear is not clearly
standardized, there are various classification systems with diverse criteria to define it>#. In our study we have used the
criteria proposed by Gerber et al.?), and by Collin et al¥. Few studies have tried to establish the relation between the pattern
of the tear and the patient’s clinical case. The studies of Collin et al.* 22 describe this relation but more studies are needed to
support it. Even though fatty infiltration is an irreversible condition that negatively influences the results of a surgical repair
of the RC?), no relation has been established with the patient’s clinical case and the response to the treatment with therapeutic
exercises?.

In our study, we applied a standardized PT treatment taking as a reference a clinical decision algorithm proposed by a
panel of experts. The algorithm emphasizes that PT treatment decisions should be based on physical assessment findings and
not structural pathology!®). Two manual therapy techniques were applied to those patients who presented a decrease in the
glenohumeral and scapulothoracic passive range of motion!”- 3. Then a specific exercises program was performed to correct
muscle deficits and thus restore the alterations of the scapular and glenohumeral dysfunctional kinematics. Glenohumeral
control exercises for restore centralization of the humeral head, and strengthen the scapula stabilizer muscles were performed.
This strategy of exercises at three months reduced pain and improved function of the shoulder and upper extremity.

There are few studies regarding the effect of PT in this group of patients. Ainsworth?* applied to 10 patients with massive
and irreparable RC tear a 12 week treatment program consisting of education, postural correction, re-education of muscle
recruitment, strengthening of anterior deltoid and teres minor muscles, stretching, proprioceptive exercises and functional
adaptation. At the end of the treatment, they showed an improvement in function and quality of life. Levy et al.?>) applied to
17 patients with massive and irreparable RC tear a 12 week structured program of rehabilitation to strengthen the anterior
deltoid. After 9 months, follow-up showed a decrease in pain, an improvement in function and range of movement. Baydar et
al.2% applied to 20 patients with a full-thickness RC tears an exercise program in 3 phases. In phase 1, Codman’s pendulum
exercises, passive exercises on all planes, and stretching of the posterior capsule were carried out; in phase 2, exercises to
strengthen the remaining muscles of the RC, scapular stabilizers and deltoid; in phase 3 the patients went back to their normal
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activities. After 6 months, follow-up showed a decrease in pain and improvement in the range of movement, strength, func-
tion and quality of life. Kuhn et al.?”) applied to 422 patients with atraumatic full-thickness RC tears a 6-week PT program
consisting of specific exercises to improve the range of movement, the flexibility and strengthening of the muscles of the RC
and scapula. During follow-up on week 6 and 12 the patients showed an improvement in the range of movement, function
and quality of life related to health. Collin et al.??) applied to 45 patients with massive and irreparable RC tear a 5 sessions
rehabilitation program with the following objectives: alleviate the pain and the muscle tension of the pectoralis minor,
upper trapezius and scapula elevator muscle; restore the centralization of the humeral head; strengthen the scapula stabilizer
muscles; work-out the stabilizing function of the deltoid when elevating the arm; recover proprioception and movement
automatism through a neuromotor rehabilitation focused on the integration of movement. After 2 years of follow-up 24
patients recuperated over 160° of anterior shoulder elevation. Christensen et al.?® applied to 30 patients with irreparable RC
tear a 5-month rehabilitation program consisting of: education and a supervised exercise program to strengthen the anterior
deltoid and teres minor muscles. At the end of the treatment patients showed a decrease in pain, improvement in the range of
movement, function and quality of life.

Our results agree with those reported in the literature. All studies that used the Constant-Murley questionnaire showed
statistically significant changes®* 2> 29), and a difference of over 23 points to obtain a minimally perceptible change?> 20,
None of the previous studies used the DASH questionnaire to evaluate its patients. In our study we found a difference of over
15 points, obtaining an important minimal clinical difference??). Neither did we find reports on the use of VAS to evaluate
pain intensity during shoulder movement, we found a decrease of over 1.4 cm, also considered an important minimal clinical
difference?V.

This study has several limitations. Since it is a descriptive study it does not have a control group, neither was a randomized
sample strategy used to select the patients. And also a follow-up was not considered to evaluate the results in the long term.
In summary, a PT program based on manual therapy and specific exercises in the short term improves function and reduces
pain during activity in patients over 60 years of age with a massive and irreparable RC tear.

Funding
The authors received no financial support for the research, authorship, and/or publication of this article.

Conflict of interest
The authors declare to have no potential conflict of interest with respect to the research, authorship, and/or publication of
this article.

REFERENCES

1) Bedi A, Dines J, Warren RF, et al.: Massive tears of the rotator cuff. J] Bone Joint Surg Am, 2010, 92: 1894-1908. [Medline] [CrossRef]

2)  Cofield RH: Subscapular muscle transposition for repair of chronic rotator cuff tears. Surg Gynecol Obstet, 1982, 154: 667—672. [Medline]

3)  Gerber C, Fuchs B, Hodler J: The results of repair of massive tears of the rotator cuff. J Bone Joint Surg Am, 2000, 82: 505-515. [Medline] [CrossRef]

4)  Collin P, Matsumura N, Ladermann A, et al.: Relationship between massive chronic rotator cuff tear pattern and loss of active shoulder range of motion. J
Shoulder Elbow Surg, 2014, 23: 1195-1202. [Medline] [CrossRef]

5) Downie BK, Miller BS: Treatment of rotator cuff tears in older individuals: a systematic review. J Shoulder Elbow Surg, 2012, 21: 1255-1261. [Medline]
[CrossRef]

6)  Gerber C, Wirth SH, Farshad M: Treatment options for massive rotator cuff tears. J Shoulder Elbow Surg, 2011, 20: S20—S29. [Medline] [CrossRef]

7) Ladermann A, Denard PJ, Collin P: Massive rotator cuff tears: definition and treatment. Int Orthop, 2015, 39: 2403-2414. [Medline] [CrossRef]

8)  Pedowitz RA, Yamaguchi K, Ahmad CS, et al.: American Academy of Orthopaedic Surgeons Clinical Practice Guideline on: optimizing the management of
rotator cuff problems. J Bone Joint Surg Am, 2012, 94: 163—167. [Medline]

9)  Greenspoon JA, Petri M, Warth RJ, et al.: Massive rotator cuff tears: pathomechanics, current treatment options, and clinical outcomes. J Shoulder Elbow Surg,
2015, 24: 1493—-1505. [Medline] [CrossRef]

10) Tashjian RZ: Epidemiology, natural history, and indications for treatment of rotator cuff tears. Clin Sports Med, 2012, 31: 589-604. [Medline] [CrossRef]

11) Ainsworth R, Lewis JS: Exercise therapy for the conservative management of full thickness tears of the rotator cuff: a systematic review. Br J Sports Med,
2007, 41: 200-210. [Medline] [CrossRef]

12) Edwards P, EbertJ, Joss B, et al.: Exercise rehabilitation in the non-operative management of rotator cuff tears: a review of the literature. Int J Sports Phys Ther,
2016, 11: 279-301. [Medline]

13) Constant CR, Murley AH: A clinical method of functional assessment of the shoulder. Clin Orthop Relat Res, 1987, (214): 160—164. [Medline]

14) Hudak PL, Amadio PC, Bombardier C, The Upper Extremity Collaborative Group (UECG): Development of an upper extremity outcome measure: the DASH
(disabilities of the arm, shoulder and hand) [corrected]. Am J Ind Med, 1996, 29: 602—608. [Medline] [CrossRef]

15) McCormack HM, Horne DJ, Sheather S: Clinical applications of visual analogue scales: a critical review. Psychol Med, 1988, 18: 1007-1019. [Medline] [Cross-
Ref]

16) Klintberg IH, Cools AM, Holmgren TM, et al.: Consensus for physiotherapy for shoulder pain. Int Orthop, 2015, 39: 715-720. [Medline] [CrossRef]

17) Gutiérrez Espinoza HJ, Pavez F, Guajardo C, et al.: Glenohumeral posterior mobilization versus conventional physiotherapy for primary adhesive capsulitis: a
randomized clinical trial. Medwave, 2015, 15: €6267. [Medline] [CrossRef]

1129


http://www.ncbi.nlm.nih.gov/pubmed/20686065?dopt=Abstract
http://dx.doi.org/10.2106/JBJS.I.01531
http://www.ncbi.nlm.nih.gov/pubmed/7071702?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10761941?dopt=Abstract
http://dx.doi.org/10.2106/00004623-200004000-00006
http://www.ncbi.nlm.nih.gov/pubmed/24433628?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2013.11.019
http://www.ncbi.nlm.nih.gov/pubmed/22365558?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2011.11.019
http://www.ncbi.nlm.nih.gov/pubmed/21281919?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2010.11.028
http://www.ncbi.nlm.nih.gov/pubmed/25931202?dopt=Abstract
http://dx.doi.org/10.1007/s00264-015-2796-5
http://www.ncbi.nlm.nih.gov/pubmed/22258004?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/26129871?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2015.04.005
http://www.ncbi.nlm.nih.gov/pubmed/23040548?dopt=Abstract
http://dx.doi.org/10.1016/j.csm.2012.07.001
http://www.ncbi.nlm.nih.gov/pubmed/17264144?dopt=Abstract
http://dx.doi.org/10.1136/bjsm.2006.032524
http://www.ncbi.nlm.nih.gov/pubmed/27104061?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3791738?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8773720?dopt=Abstract
http://dx.doi.org/10.1002/(SICI)1097-0274(199606)29:6<602::AID-AJIM4>3.0.CO;2-L
http://www.ncbi.nlm.nih.gov/pubmed/3078045?dopt=Abstract
http://dx.doi.org/10.1017/S0033291700009934
http://dx.doi.org/10.1017/S0033291700009934
http://www.ncbi.nlm.nih.gov/pubmed/25548127?dopt=Abstract
http://dx.doi.org/10.1007/s00264-014-2639-9
http://www.ncbi.nlm.nih.gov/pubmed/26485477?dopt=Abstract
http://dx.doi.org/10.5867/medwave.2015.08.6267

18)

19)

20)

21

22)

23)

24)
25)

26)

27)

28)

Yang JL, Jan MH, Chang CW, et al.: Effectiveness of the end-range mobilization and scapular mobilization approach in a subgroup of subjects with frozen
shoulder syndrome: a randomized control trial. Man Ther, 2012, 17: 47-52. [Medline] [CrossRef]

Henseler JF, Kolk A, van der Zwaal P, et al.: The minimal detectable change of the Constant score in impingement, full-thickness tears, and massive rotator
cuff tears. J Shoulder Elbow Surg, 2015, 24: 376-381. [Medline] [CrossRef]

Franchignoni F, Vercelli S, Giordano A, et al.: Minimal clinically important difference of the disabilities of the arm, shoulder and hand outcome measure
(DASH) and its shortened version (QuickDASH). J Orthop Sports Phys Ther, 2014, 44: 30-39. [Medline] [CrossRef]

Tashjian RZ, Deloach J, Porucznik CA, et al.: Minimal clinically important differences (MCID) and patient acceptable symptomatic state (PASS) for visual
analog scales (VAS) measuring pain in patients treated for rotator cuff disease. J Shoulder Elbow Surg, 2009, 18: 927-932. [Medline] [CrossRef]

Collin PG, Gain S, Nguyen Huu F, et al.: Is rehabilitation effective in massive rotator cuff tears? Orthop Traumatol Surg Res, 2015, 101: S203—S205. [Medline]
[CrossRef]

Goutallier D, Postel JM, Bernageau J, et al.: Fatty muscle degeneration in cuff ruptures. Pre- and postoperative evaluation by CT scan. Clin Orthop Relat Res,
1994, (304): 78—83. [Medline]

Ainsworth R: Physiotherapy rehabilitation in patients with massive, irreparable rotator cuff tears. Musculoskelet Care, 2006, 4: 140—151. [Medline] [CrossRef]
Levy O, Mullett H, Roberts S, et al.: The role of anterior deltoid reeducation in patients with massive irreparable degenerative rotator cuff tears. J Shoulder
Elbow Surg, 2008, 17: 863—870. [Medline] [CrossRef]

Baydar M, Akalin E, El O, et al.: The efficacy of conservative treatment in patients with full-thickness rotator cuff tears. Rheumatol Int, 2009, 29: 623-628.
[Medline] [CrossRef]

Kuhn JE, Dunn WR, Sanders R, et al. MOON Shoulder Group: Effectiveness of physical therapy in treating atraumatic full-thickness rotator cuff tears: a
multicenter prospective cohort study. J Shoulder Elbow Surg, 2013, 22: 1371-1379. [Medline] [CrossRef]

Christensen BH, Andersen KS, Rasmussen S, et al.: Enhanced function and quality of life following 5 months of exercise therapy for patients with irreparable
rotator cuff tears—an intervention study. BMC Musculoskelet Disord, 2016, 17: 252. [Medline] [CrossRef]

J. Phys. Ther. Sci. Vol. 30, No. 8, 2018 1130


http://www.ncbi.nlm.nih.gov/pubmed/21944980?dopt=Abstract
http://dx.doi.org/10.1016/j.math.2011.08.006
http://www.ncbi.nlm.nih.gov/pubmed/25240810?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2014.07.003
http://www.ncbi.nlm.nih.gov/pubmed/24175606?dopt=Abstract
http://dx.doi.org/10.2519/jospt.2014.4893
http://www.ncbi.nlm.nih.gov/pubmed/19535272?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2009.03.021
http://www.ncbi.nlm.nih.gov/pubmed/25890809?dopt=Abstract
http://dx.doi.org/10.1016/j.otsr.2015.03.001
http://www.ncbi.nlm.nih.gov/pubmed/8020238?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17042025?dopt=Abstract
http://dx.doi.org/10.1002/msc.85
http://www.ncbi.nlm.nih.gov/pubmed/18718765?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2008.04.005
http://www.ncbi.nlm.nih.gov/pubmed/18850322?dopt=Abstract
http://dx.doi.org/10.1007/s00296-008-0733-2
http://www.ncbi.nlm.nih.gov/pubmed/23540577?dopt=Abstract
http://dx.doi.org/10.1016/j.jse.2013.01.026
http://www.ncbi.nlm.nih.gov/pubmed/27278468?dopt=Abstract
http://dx.doi.org/10.1186/s12891-016-1116-6

