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ABSTRACT

Rotator cuff disease is the most common cause of shoulder dis-
ability and pain, with a high percentage of irreparable ruptures.
Conservative management is the first option in ruptures of this
kind. This includes physical therapy, oral medication (nonsteroi-
dal antiinflammatory drugs [NSAIDs], tramadol) and infiltrations
of corticosteroid, hyaluronic acid and platelet rich plasma, with
limited results over the long term. It is also possible to use ab-
lative or pulsed radiofrequency, either as first choice or as an
alternative after failure of the aforementioned treatments.

Oral medication with NSAIDs or tramadol is recommended espe-
cially for short term improvement, combined with rehabilitation.
The infiltration of corticosteroids can provide symptoms relief
with improved function over the short term, but with great vari-
ability and no differences versus oral treatment.

Hyaluronic acid has been used as a cartilage protecting alter-
native to corticosteroids, though further studies are needed in
order to draw relevant conclusions, in the same way as with the
use of platelet rich plasma, which shows uncertain clinical effi-
cacy over the short term.

In view of the above, invasive therapies such as radiofrequency
have gained interest. The peripheral neuroanatomy of the shoul-
der allows the identification of potential targets for ablation,
such as the suprascapular or axillary nerve, using ablative or
pulsed radiofrequency. The results vary, but some studies sug-
gest significant pain relief and functional improvement - though
further research is still needed.

It is advisable to individualize treatment in each case, with the
possible combination of more than one option. Improvement is
limited to the short term; new alternatives are thus needed for

Received 23 December 2022
Accepted 01 September 2023
Available online: September 2023

RESUMEN
Manejo conservador con medicacion y otras terapias invasivas
no quirdrgicas

La patologia del manguito rotador es la causa mas frecuente de
dolor e incapacidad de hombro, con un porcentaje elevado de
roturas irreparables. El tratamiento conservador es la primera
opcion en este tipo de roturas. Este incluye terapias fisicas, me-
diacion oral (antiinflamatorios no esteroideos -AINE-, tramadol)
e infiltraciones con corticoides, acido hialuronico y plasma rico
en plaquetas, con resultados limitados a largo plazo. También
puede optarse por un tratamiento invasivo con radiofrecuencia
ablativa o pulsada, bien como primera opcion o como alternati-
va al fracaso de los previamente citados.

Se recomienda la medicacion oral con AINE o tramadol sobre
todo para la mejora a corto plazo asociados con rehabilitacion.
Las infiltraciones con corticoides pueden proporcionar un ali-
vio sintomatico y una mejora funcional a corto plazo, pero con
una alta variabilidad y sin diferencias respecto al tratamiento
oral.

El acido hialuronico se ha utilizado como alternativa condropro-
tectora a los corticoides, aunque son necesarios mas estudios
para sacar conclusiones relevantes, de la misma manera que
el uso de plasma rico en plaquetas, que presenta una eficacia
clinica incierta a corto plazo.

Por todo ello, las terapias invasivas, como la radiofrecuencia,
han ganado interés. La neuroanatomia periférica del hombro
permite identificar areas potenciales de ablacion, como el ner-
vio supraescapular o axilar, pudiendo utilizar en ellas la radio-
frecuencia ablativa o pulsada. Los resultados varian, pero al-
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the management of these patients over the long term, and it is
here where neuromodulation appears as a possible conservative
management option.

Key words: Rotator cuff. Irreparable rupture. Conservative man-
agement. Radiofrequency.

Introduction

Rotator cuff disease is the most common cause of disabil-
ity and the most prevalent condition seen in the clinical
practice of shoulder surgeons®”. The overall incidence of
rotator cuff rupture is between 5-40%?, and among these
injuries there are a significant number of massive rup-
tures (estimated at about 20%), as well as an important
percentage of repeat ruptures (80%)2. A distinction must
be made between massive ruptures and irreparable rup-
tures, since the former are not necessarily irreparable.
Massive ruptures are defined as ruptures presenting a size
of >5 cm in the coronal plane or which affect two or more
tendons®. The definition of irreparable rupture is more
controversial. Although massive ruptures can be repaired,
the failure rate is 25-94%, depending on the cases, over a
follow-up period of two years, and is typically associat-
ed with biological failure of the tendon-bone junction®.
Thus, the identification and management of irreparable
rotator cuff ruptures constitutes a challenge for surgeons
in relation to cost-economical aspects and as regards the
short and long term benefits for the patient®.

Conservative management should be the first line op-
tion in ruptures of this kind, and may prove effective in some
patients, despite progression of the size of the rupture, ad-
ipose infiltration and arthropathy®”. Conservative manage-
ment includes physical therapy with muscle strengthening
and re-education, supported by rehabilitation therapy, oral
medication (nonsteroidal antiinflammatory drugs [NSAIDs])
and subacromial infiltrations of corticosteroids, hyaluron-
ic acid (HA) and biological therapies (platelet rich plasma
[PRP]). When initial conservative management fails, or in
some cases where surgical options are contraindicated be-
cause of the age of the patient, failed previous surgeries
or the impossibility of repairing the rotator cuff due to the
characteristics of rupture, we have new alternatives that
are increasingly investigated, such as ablative or pulsed ra-
diofrequency (RF), which can also be useful as initial treat-
ment in selected cases.

The present review addresses conservative manage-
ment with medications, as well as infiltrations and inva-

Rev Esp Artrosc Cir Articul En. 2023;30(2):86-92

gunos estudios sugieren alivio significativo del dolor y mejora
funcional, pese a que se necesitan mas estudios.

Se recomienda individualizar el tratamiento en cada caso, pu-
diendo combinar mas de uno. Estos solo presentan mejoras a
corto plazo, por lo que se necesitan nuevas alternativas para
el manejo de estos pacientes a largo plazo y es ahi donde la
neuromodulacion emerge como una posible opcion para el tra-
tamiento conservador.

Palabras clave: Manguito rotador. Rotura irreparable. Tratamien-
to conservador. Radiofrecuencia.

sive therapies for dealing with pain. It should be men-
tioned, however, that few studies have reviewed the
results of these treatments?”, and most of them involve a
combination of several such therapies, since no conserva-
tive management protocol has been established to date®.

Prognostic factors in the conservative management
of irreparable rotator cuff ruptures

Most studies define failed conservative management
as the appearance or worsening of pain and/or loss of
function, requiring surgical treatment. The overall success
rate varies from 32-100%. Vad et al.®» found the poorest
outcomes to be associated with a decrease in strength
in abduction and external rotation < 3/5, muscle atro-
phy, superior migration of the humeral head, reduction
of the passive range of motion, and the evolution of gle-
nohumeral arthropathy. Yian et al" in turn found loss
of flexion < 50° to be associated to poorer outcomes and
failure of conservative management. Collin et al."™ ob-
served that failed conservative management was more
common in anterior ruptures of the rotator cuff, though in
contrast Agout et al."?, found no correlation between the
zone of rupture and treatment success. Yoon et al.®™ found
that patients with an intact subscapularis or hypertrophy
of the teres minor presented a 57% success rate with con-
servative management, versus 32% in patients without
these characteristics.

Lastly, it is important to mention that conservative
management appears to afford poorer outcomes in indi-
viduals with chronic symptoms, defined as those with a
duration of over 6 months, in reference to both pain and
loss of function™,

Oral medication
As has been mentioned, oral medication should be the

first line of treatment, particularly in patients with low
functional demands and comorbidities that contraindi-
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cate other types of treatment, and in individuals who de-
velop symptoms or worsen following contusion or trauma,
without their limitations having an impact upon the basic
activities of daily living®. According to a systematic review
of the clinical practice guides®™ it is possible to recom-
mend both NSAIDs and tramadol hydrochloride to treat
pain and improve function, as well as hypnotics for the
sleep disturbances which some patients may experience.

These treatments, combined with physical and reha-
bilitation therapy, can help alleviate pain and improve
function, but the results persist only over the short term.

Corticosteroids

The use of corticosteroid infiltrations in shoulder disease
is a very widespread practice. There is agreement that
corticosteroids suppress acute inflammation through in-
hibition of the protein synthesis of proinflammatory prod-
ucts. Likewise, they afford symptoms relief and transient
functional improvement in both rotator cuff disease and
in other conditions characterized by shoulder pain (adhe-
sive capsulitis, primary arthropathy,etc.)™, despite their
side effects™and the negative impact they appear to have
upon the tendon®). According to the American Academy
of Orthopedic Surgeons (AAQS), a single injection along
with local anesthetic affords short term symptoms relief
and improved joint function®. A systematic Cochrane re-
view? on corticosteroid infiltrations concluded that in the
case of rotator cuff disease, the literature offers heteroge-
neous results referred to benefit compared with the use
of placebo at four weeks, with benefit ranging from minor
to no significant differences (the studies moreover being
variable in terms of methodological quality). Likewise, no
significant differences were observed on comparing cor-
ticosteroids versus oral NSAIDs. Thus, based on these re-
sults, it is difficult to draw any conclusions regarding the
short and long term benefits of subacromial corticoster-
oid infiltrations.

Hyaluronic acid

Due to the potential negative effects of the above treat-
ments, in the last two decades HA infiltration has emerged
as an alternative for the conservative management of ar-
thropathy®, though few articles have investigated its ef-
fects in application to rotator cuff injuries. Hyaluronic acid
has both analgesic and cartilage protecting properties®.
A review® including 11 articles related to HA infiltration in
rotator cuff disease and involving a total of 1102 patients
concluded that such infiltration improves symptoms and
function in patients with rotator cuff lesions, with no ad-
verse effects or reactions. It thus may constitute an alter-
native to the previous therapies, in view of its biochemical
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and biomechanical properties - though further studies are
needed to determine the most effective molecular weight,
and define when and in what lesion grades it should be
administered.

Another systematic review and meta-analysis® re-
lated to the conservative management of arthropathy,
including 15 and 7 studies, respectively, documented a
significant decrease in pain after three and 6 months of
follow-up, as well as functional improvement at all the
follow-up timepoints. The comparative studies yielded
similar results regarding pain relief versus placebo, saline
solution or corticosteroids, and a strong placebo effect
was observed in intraarticular injection in the shoulder.
Here again there is a need for greater quality randomized
clinical trials to assess efficacy, optimum dose, molecular
weight and administration routes. As a result, no recom-
mendation referred to the use of HA can be established
at this time.

Platelet rich plasma

In a way similar to the treatment described above, there
has recently been an increased in the interest and use
of PRP injections for the conservative management of
rotator cuff disease®). Platelet rich plasma is an autolo-
gous blood product containing abundant growth factors
and bioactive cytokines that reduce inflammation and
facilitate healing, incrementing cell migration and pro-
liferation, and favoring angiogenesis®?®). However, there
is considerable debate regarding its clinical efficacy, and
consensus is lacking as to the usefulness of PRP in ro-
tator cuff disease®). A systematic review of randomized
clinical trials on the use of PRP in rotator cuff disease®?
involving control groups suggests that over the short term,
PRP might not be of benefit compared with the control
therapies (physical exercise, placebo, corticosteroids), in
terms of either improved pain perception or functional
improvement. Despite this, the use of PRP is growing, and
the existing scientific evidence is still inconsistent. Further
studies of greater quality are needed, standardizing the
type of rupture and its size, the preparation of PRP and
the injected dosage.

Invasive therapies. Nerve blocks and radiofrequency

Due to the high prevalence and potential persistence of
shoulder pain, the continued development of new treat-
ments for pain in this region is crucial®. Nerve ablation
is an established strategy for the middle to long term al-
leviation of persistent pain in other joints®. Considering
that there is a large proportion of patients with chronic
and refractory shoulder pain, and that many of them are
not candidates for surgery, the existence of shoulder neu-
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roablation protocols is considered necessary®?. We there-
fore need to know the sensory innervation of the shoulder.

Peripheral neuroanatomy of the shoulder
Suprascapular nerve

The suprascapular nerve arises from the superior trunk
of the brachial plexus. It gives rise to three main articular
branches (non-motor): the medial subacromial branch,
the lateral subacromial branch and the posterior gleno-
humeral branch®). The first branch innervates the coraco-
clavicular and acromioclavicular ligaments, and the me-
dial portion of the subacromial bursa; the second branch
innervates the lateral portion of the subacromial bursa
and the acromioclavicular ligaments; and the third branch
innervates the posterior capsule of the glenohumeral
joint®) (Figure 1).

Axillary nerve

The axillary nerve originates in the posterior fascicle of
the brachial plexus. Over its trajectory, the nerve divides
into an anterior branch and a posterior branch. On cross-
ing the quadrangular space, the anterior division (which
innervates the middle and anterior portion of the deltoid
muscle) emits deep articular branches to the tendon of the
subscapularis, innervating the anteroinferior capsule®.
Additional branches surround the humerus from posterior
to anterolateral, innervating the transverse ligament of the
humerus and the tendon of the long head of the biceps. In
60% of the studied specimens, branches from the anterior
division run superiorly and in depth to the deltoid muscle
to innervate the lateral portion of the subacromial bursa.
The posterior division in turn innervates the teres minor
and the posterior region of the deltoid muscle, and emits
articular branches to the inferior glenohumeral ligament
and the posteroinferior capsule® (Figure 1).

Lateral
pectoral nerve

Suprascapular
nerve

Inferior

subscapular nerve

Axillary
nerve

Figure 1. Schematic representation of the sensory regions inner-
vated by each nerve.
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Lateral pectoral nerve

This nerve arises from the lateral fascicle of the brachial
plexus and innervates the greater pectoral muscle (pec-
toralis major). A sensory portion crosses medial to later-
al superficial to the coracoid process. It has been seen
that this articular branch crosses more consistently at the
midpoint between the tip of the coracoid process and the
clavicle. It emerges anterior to the acromioclavicular joint,
in the coracoacromial and coracoclavicular ligaments, in
the subacromial bursa and in the anterior glenohumeral
capsule® (Figure 1).

Superior and inferior subscapular nerves

These nerves originate in the posterior fascicle of the bra-
chial plexus, or sometimes from the axillary nerve, respec-
tively. They provide motor innervation for the subscapu-
laris muscle, followed by the emission of submuscular
articular branches®). The superior subscapular nerve
innervates the anterosuperior capsule, while the inferior
nerve innervates the tendon of the long head of the bi-
ceps® (Figure 1).

Ablation zones for the treatment of shoulder pain®?

Based on detailed reviews of the zones available for abla-
tion and with current knowledge of the innervation of the
shoulder, four potential ablation zones are recommended.
However, despite the current use of the technique, fur-
ther studies and validation are needed. On performing
ablation lateral to the supraglenoid groove, at the upper
half of the glenoid neck in its posterosuperior region, the
subacromial lateral and posterior glenohumeral branch-
es of the suprascapular nerve may be affected, without
damaging its motor component (Figure 2). In order to tar-
get the subacromial medial branch of the suprascapular
nerve, the location must be in the anterosuperior portion
of the glenoid neck, near the base of the coracoid process.
The ascending branches of the axillary nerve are usually
found close to the junction between the posteroinferior
margin of the greater tubercle and the metaphysis of the
humerus (Figure 3). According to the above description
referred to the trajectory of the articular branch of the
lateral pectoral nerve, its safe ablation would be in the
superficial middle zone of the coracoid process. Motor
stimulation must be performed in all these zones in order
to avoid damaging the motor fibers. Thus, on performing
nerve ablation of the shoulder, we would be carrying out
denervation mainly of the following targets: anterosupe-
rior and middle-posterosuperior glenohumeral capsule,
subacromial bursa, the coracoacromial and coracoclavic-
ular ligaments, and the acromioclavicular joint (Table 1).
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P

Figure 2. A: anatomy of the suprascapular nerve; B: view of ultrasound probe placement for
locating the suprascapular nerve; C: ultrasound view of the supraglenoid groove.

. P
Axillary nerve,
anterior branch

\

Axillary nerve, 5
Noﬁterior branch| -‘

Figure 3. A: anatomy of the axillary nerve; B: view of ultrasound probe placement for locating
the axillary nerve; C: ultrasound view of the axillary nerve and arteries.

Types of radiofrequency: ablative and pulsed

Ablative radiofrequency is performed at temperatures of
70-80°C, and results in neuron destruction®“®. In applica-
tion to sensorimotor nerves, ablative radiofrequency may
affect motor function. For this reason pulsed radiofre-
quency began to be used as an alternative, since it in-
volves temperatures of between

of the results obtained with
MEDIAL the two types of radiofrequen-
cy treatment in application to
the innervation of the shoul-
der joint. Furthermore, there is
considerable variability of the
Groove = neural targets in radiofrequency
Scapular——
spine procedures.

A systematic review and
meta-analysis“? analyzed the
results of these procedures
in terms of function, pain im-
provement and adverse effects,
as outcomes of interest. The
primary result was the change
in pain intensity while the sec-
ondary results were referred
to function, mobility, strength,
disability and patient quality of
life or satisfaction. A total of 42
studies were reviewed (36 relat-
ed to pulsed radiofrequency and
6 to ablative radiofrequency).
The origin of the pain included
rotator cuff disease and adhe-
sive capsulitis as the two most
common diagnoses. Most of the
studies were focused on the application of radiofrequency
over the suprascapular nerve, with secondary emphasis
on the rest of the nerves. On performing a meta-analysis
of 7 randomized clinical trials comparing pulsed radiof-
requency versus a control group, the evidence was found
to be poor, with doubtful results indicating that pulsed
radiofrequency affords analgesia and functional improve-

Supraspinatus

Deltoid
muscle

40-459C, thus avoiding the loss

Table 1. Summary of the potential pain generators of the shoulder and its

of neuron function but exerting innervation®’
a neuromodulatory effect that
contributes to analeesia®). The Suprascapular . Lateral pectoral Superior and inferior
.g Structure nerve Axillary nerve nerve subscapular nerve
procedure usually involves the
induction of a prOgnOSUC anes- Glenohumeral X (superior, X(po;tenor, X(an.tenor, X (anterior, superior and
thetic block d if th ini capsule osterior) anterior and superior and inferior
etc block, ana | € pain is P P inferior) inferior
seen to decrease by over 50%, (
. . X (medial,
.the cgrrespondmg tEChmque Subacromial bursa anterior and X (lateral) X
is applied. The most commonly posterior)
used pulsed rad|ofrequency se- CA and CC ligaments X M
quence consists of pulses of 2
P Acromioclavicular X (acromial
Hz spaged 20 ms apqrt, and with oint branch) X
a duration of 2-10 minutes®“".
Transverse ligament X
Tendon LPB X X
Results of radiofrequency :
Fascia head and X (posterior) X (lateral)
neck of the humerus P

Despite the above observations,
there is a lack of due evaluation

20

CA: coracoacromial; CC: coracoclavicular; LPB: long portion of the biceps
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ment versus conventional medical treatment of chronic
shoulder pain.

In relation to the review of case series, most of the
publications reported a more than 50% decrease in pain
with pulsed radiofrequency, with a duration of effect of
between days and up to two years. In the case of ablative
radiofrequency, all the studies reported a pain intensity
reduction of over 50%. The case series on ablative and
pulsed radiofrequency also evidenced improvements in
function in most studies. There were no important adverse
effects. This study highlights the need for new studies fo-
cused on other ablation therapeutic targets, scale-based
registries, clinical studies evaluating different imaging
techniques for performing radiofrequency, and compara-
tive studies of the different ablation techniques.

Conclusions

Many conservative management options are available
for irreparable rotator cuff ruptures, though none have
been shown to be superior to the rest. It is therefore ad-
visable to individualize each case, with the possibility of
combining more than one treatment option. Most of these
treatments have only shown improvements over the short
term. We therefore need to continue searching for thera-
pies that can reduce pain and improve function over the
middle and long term - and this is where radiofrequency
and the different pain neuromodulation strategies may
find an application. Nevertheless, studies of greater meth-
odological quality are needed.
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