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Abstract

Introduction: Shoulder pain is a common musculoskeletal complaint with vari-
ous causes, including rotator cuff injuries. Conservative management is generally
considered the first-line treatment for many patients with rotator cuff tears and
includes physical therapy, activity modification, analgesic medications, subacro-
mial corticosteroid injections, and other emerging therapies. This literature re-
view aimed to evaluate the effectiveness and mechanisms of currently available
conservative treatment options for rotator cuff injuries.

Methods: A literature search was conducted for studies evaluating conservative
management of rotator cuff injuries. Data regarding treatment modalities, clinical
outcomes, pain reduction, functional improvement, and adverse effects were ex-
tracted and reviewed qualitatively.

Results: The reviewed literature suggests that conservative management can pro-
vide meaningful improvements in pain and shoulder function in patients with
rotator cuff injuries. Physical therapy remains a cornerstone of treatment, partic-
ularly exercises aimed at restoring shoulder strength, mobility, and function. An-
algesics and subacromial corticosteroid injections may provide short-term symp-
tom relief, while emerging biological and nonoperative therapies show varying
degrees of efficacy. Treatment outcomes may depend on factors such as tear char-
acteristics, patient age, symptom duration, and adherence to rehabilitation.

Conclusion: Conservative management is an effective initial treatment strategy
for many patients with rotator cuff injuries. A multimodal approach combining
rehabilitation, symptom control, and appropriate patient monitoring may improve
pain and functional outcomes while potentially reducing the need for surgical
intervention.

Introduction

Rotator cuff injuries are one of the most common causes
of shoulder pain in all age groups. The degree of injuries
affecting the rotator cuff varies from mild conditions, like
acute reversible tendinitis, to more severe issues such as
massive tears.! Rotator cuff tears can be evaluated radio-
graphically based on factors like the size of the tear, the
number of tendons involved, and the degree of retraction
and atrophy. Since 1990, the Hamada classification has

been widely used for the radiographic classification of
massive rotator cuff tears.>* Depending on the severity,
it can affect the patient’s functional activities and quality
of life. When choosing a therapy, it’s crucial to consider
various factors impacting therapeutic outcomes, such as
the duration of symptoms, the type of tear, the patient’s
age, any comorbidities, and their activity level.* Conser-
vative management is usually the first option in treating
rotator cuff tears until conservative management is con-
sidered unsuccessful and surgical management is chosen.
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Other indications for surgical management of rotator cuff
tears, aside from the failure of conservative management,
remain controversial.

Conservative Management for Rotator Cuff Tears

Conservative management for rotator cuff tears itself con-
sists of non-pharmacological and pharmacological ther-
apies. Non-pharmacological therapy consists of physical
therapy and surveillance, while pharmacological treatment
consists of administering non-steroidal anti-inflammato-
ry drugs (NSAIDs) and steroid injections. As a first-line
treatment, conservative management can also affect the
clinical outcome of postoperative patients. Certain thera-
pies administered before surgery can yield positive effects.
In contrast, others might negatively impact postoperative
clinical outcomes, potentially leading to the progression of
a partial-thickness tear into a full-thickness tear.>¢ A study
identified several factors that are correlated with a suc-
cessful outcome following conservative treatment, such as
preserved range of motion in external rotation, absence of
impingement signs, minimal or no atrophy of the supraspi-
natus muscle, and preserved intramuscular tendon of the
supraspinatus.” Understanding the effect and mechanism
of action of existing conservative management can prevent
patients from experiencing recurrence and complications
from rotator cuff tears.

Physical Therapy

Physical therapy is the mainstay of conservative manage-
ment of rotator cuff tears, focusing on preventive mea-
sures and restoring rotator cuff function. Prevention is be-
ing carried out by modifying activities, namely avoiding
excessive activity on the shoulder joint, particularly the
repetitive overhead movements. Modifying activities can
prevent additional rotator cuff injuries or tears, potentially
avoiding the need for surgery. In addition to preventive
measures, focusing on recovering rotator cuff function is
essential. The program of rotator cuff recovery is carried
out on the principles of (1) stretching the anterior and pos-
terior shoulder joint capsules, (2) exercises using elastic
bands and light weights, and (3) plyometric shoulder exer-
cises. Shoulder joint capsule stretching aims to restore the
mobility of the shoulder joint to that of the healthy con-
tralateral shoulder. Exercises using elastic bands and light
weights aim to restore the strength and endurance of the
muscles involved in moving and stabilizing the shoulder
joint. Shoulder plyometric aims to restore proprioception
and coordination of the shoulder joint.®

Patients with rotator cuff tears who underwent physical
therapy experienced significant improvements in shoul-
der joint pain and function if compared to patients who
did not undergo physical therapy.’ Valencia et al. showed
that preoperative physical therapy does not contribute to
the postoperative recovery process.!” In contrast, a recent
randomized controlled study showed that preoperative
physical therapy could positively affect postoperative re-

covery from pain, joint movement, and quality of life."' A
multicenter prospective cohort study by Kuhn et al. shows
that the success rate of physical therapy programs with or
without an intraarticular injection is 90% at six weeks and
80% at two years.'?

Surveillance

Surveillance aims to determine the progress of rotator cuff
damage and is carried out by performing a physical ex-
amination and imaging of the shoulder joint every 6-12
months. The examination can also be done earlier or fre-
quently if a patient with no symptoms suddenly experi-
ences pain and a significant decrease in shoulder function.
Physical examination was performed to assess the strength
and movement of the shoulder joint. Imaging techniques
such as MRI or ultrasound can be utilized to visualize the
size of the tear. A significant increase in the size of the
rotator cuff tear or decreased shoulder function is an indi-
cation of surgery. Effective surveillance measures can help
prevent muscle atrophy and tendon retraction, reducing
the risk of intraoperative complications.’

Oral Analgesics

The chief complaint of patients with rotator cuff tears is
pain. Hence, pain management remains the key element of
conservative treatment.'* Ruthia et al. showed that oral an-
algesics combined with physical therapy relieve pain in as
many as 50-90% of rotator cuff tear cases.'* The available
analgesic options include NSAIDs, paracetamol, and opi-
oids. NSAIDs work by inhibiting cyclooxygenase (COX),
which inhibits the production of prostaglandins and re-
duces inflammatory reactions such as pain. However, de-
creased plasma levels of prostaglandins can delay tendon-
to-bone recovery and impede recovery of rotator cuff tears.
In addition, NSAIDs can cause side effects on the cardio-
vascular, cerebrovascular, and gastrointestinal systems.!*

The use of paracetamol can also be a therapeutic option. It
can even be used as a first-line analgesic because it does
not interfere with the tendon-to-bone recovery process.
Paracetamol induces analgesia by minimally inhibiting
COX and directly affecting the brain and spinal cord to
impede the transmission of nociceptive stimuli.'* With this
property, paracetamol has milder side effects compared to
NSAIDs. The use of oral opioids as analgesics in rotator
cuff tears is not recommended due to the risk of opioid
abuse.'® Chronic use of preoperative opioids can also give
a poor prognosis on the functional score, shoulder range
of motion (ROM), shoulder strength, and visual analog
scale compared with non-opioid analgesic users after ar-
throplasty.'”

Subacromial Injections

Various regimens injected into the subacromial space are
thought to alleviate shoulder pain caused by rotator cuff
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tears. These include corticosteroid injections, platelet-rich
plasma therapy, dextrose prolotherapy, and local anesthet-
ic injections.

Subacromial bursa steroid injection is a common interven-
tion for the treatment of shoulder pain.'® Steroid injections
can control pain in a relatively short time and are often
used as an initial aid in rotator cuff tear patients with se-
vere pain. However, there is a debate on whether cortico-
steroid injections are more beneficial compared to NSAIDs
alone.’?® A study found that subacromial corticosteroids
appear to have an additional benefit when used with
NSAIDs and exercise regimens in the acute or subacute
phase.?! Although long-term steroid injections can cause
a decrease in tendon durability, inhibit collagen healing,
increase collagen necrosis, and inhibit the proliferation of
fibroblasts. It can lead to recurrent tears in postoperative
patients, increasing the risk of revision surgery.”>* Long-
term subacromial steroid injections are not recommended
unless the patient is not able to undergo surgery or in cases
of chronic rotator cuff tears.’ A study also found that pa-
tients will have a higher hazard ratio (HR) of 7.44 to de-
velop RCT after steroid injections for a shoulder condition
within a mean duration of 39 months.*

Platelet-rich plasma is a natural concentration of growth
factors, and secretory proteins have shown an essential
role in the healing of damaged tissue.?>*” Injection to the
subacromial bursa can decrease pain and improve pa-
tients’ outcomes.”® A double-blinded randomized control
trial showed that platelet-rich plasma injection improved
pain and function at three three-month follow-ups. How-
ever, a sustained benefit at 12 months of follow-up was
not found?® Rossi et al. evaluated 150 patients who under-
went platelet-rich plasma injections. The result showed a
significant improvement in shoulder function, pain, and
sleep disturbances that were maintained at the 12-month
follow-up, and most patients returned to the same level of
the sport before the injury.’®3! Although platelet-rich plas-
ma has been gaining interest because of its abundance of
growth factors and ease of performing procedures, there
is a lack of standardized protocols for platelet-rich plasma
preparation and clinical applications.*

Prolotherapy with hyperosmolar dextrose solution is a po-
tentially effective adjuvant to physical therapy for patients
with rotator cuff tendinopathy. Since the 1950s, Prolother-
apy has been used to treat ligament laxity and related mus-
culoskeletal conditions due to its ability to stimulate heal-
ing.**3* Lately, prolotherapy has been used to treat chronic
pain of musculoskeletal disorders such as chronic groin
pain and chronic lower back pain.*>*¢ Further studies need
to be done to better understand the subpopulation with ro-
tator cuff tendinopathy that benefits from prolotherapy, as
well as to optimize the technique, including the number
and period of repeat injections, volume and concentration
of dextrose solution, and location of injection.?’

Subacromial local anesthetic injections, such as lidocaine
injections, can improve patients’ comfort. A study that
evaluated 40 subjects showed a significant improvement
in patient comfort, which resulted in an increased range of
motion, strength, and Constant-Murley score compared to
the group injected with a placebo.’*

Other Therapies

Other therapeutic modalities for rotator cuff tears include
topical agents, massage, acupuncture, shock-wave ther-
apy, and viscosupplementation.’ Topical agents such as
glyceryl trinitrate patches are more effective than place-
bo for rotator cuff disease among patients with short-term
symptoms. Still, there needs to be more sufficient evidence
regarding this statement.*’ The safety of acupuncture re-
mains unknown due to a lack of research regarding acu-
puncture for patients with rotator cuff diseases.*! Extra-
corporeal shock wave therapy (ESWT) gives therapy by
sending shock waves through positioning and movement
of the treatment probe, which is then transmitted to the
pain point and produces mechanical stress and biological
effects, thus promoting blood and lymphatic return, in-
creasing metabolism, and blocking pain. ESWT is a non-
invasive, easy-to-perform, cost-effective treatment.*>*

Surgical Indications for Rotator Cuff Tears

In addition to the failure of conservative management, oth-
er indications for operative treatment of rotator cuff tears
are still controversial in various studies. In some cases,
surgical management can be done immediately without
prior conservative management, such as in full-thickness
tears that occur acutely in healthy young individuals. In
addition, an acute-on-chronic tear, when the patient sud-
denly loses the ability to abduct or flex the shoulder, is also
an indication for surgery because this condition indicates
a significant progression from a partial-thickness tear to a
full-thickness tear.*® A study demonstrated that early oper-
ative intervention (within less than three weeks) in acute
traumatic full-thickness tear resulted in better improve-
ment in active abduction motion and total active abduc-
tion compared to later surgical intervention.*” Therefore,
a systematic review suggests early surgical intervention
should be performed on active people to restore their ro-
tator cuff strength and motion.”® A complete understanding
of how the conservative treatment works, its effect, and
the success rate of conservative therapy can help clinicians
counsel the right time to move to surgical management in
dealing with patients with rotator cuff tears.

Factors generally believed to affect the outcome and thus
become indications to perform elective rotator cuff surger-
ies, including tear size, duration of symptoms, failure of
nonoperative treatment, nocturnal pain, history of trauma,
and limitations of activities of daily living.*® According to
Marx et al. although full-thickness rotator cuff tears are
common, there is no definitive consensus regarding the
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criteria for rotator cuff surgery. After reviewing approx-
imately 86 papers meeting the study criteria, it was con-
cluded that limitations in daily living activities, nonopera-
tive treatment failure, a history of nocturnal pain, and the
duration of nonoperative therapy could be considered as
surgical indications for rotator cuff tears.* Many recom-
mendations are available regarding the timing of surgical
intervention on persistent symptoms cases after conser-
vative measures have been done. Yet, only limited evi-
dence-based data support those recommendations. Con-
sequently, the timing of surgery is mainly determined by
clinicians’ preferences.

Conclusion

Rotator cuff tears can be challenging to manage, and iden-
tifying the appropriate treatment can be complex. How-
ever, it is essential to note that therapy can significantly
determine the optimal time for surgical management. By
collaborating with a skilled clinician, individuals with ro-
tator cuff tears can gain valuable insights into their condi-
tion, allowing them to make informed decisions regarding
their treatment options. Therefore, it is recommended that
patients consider scheduling a therapy session, as it can be
a crucial step toward achieving a successful recovery.
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