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ABSTRACT

Shoulder pain is a common cause of patients’ visits to the pain management clinic. Pain in the musculoskeletal system
limits the patients’ ability to undergo physical rehabilitation which stabilizes the shoulder girdle, increases the range of
motion, and contributes to the reduction of pain. The glenohumeral joint is one of the most mobile joints in the body. It is
susceptible to instability. The suprascapular nerve innervates approximately 70% of the shoulder joint. It is a mixed, both
sensory and motor, nerve which arises from the upper trunk of the brachial plexus which is formed by the ventral roots
of the fifth and sixth cervical spinal nerves. The suprascapular nerve block is performed in treating acute and chronic
shoulder pain of different etiology. An observational retrospective study of three patients was carried out. They were
monitored for three months to evaluate the efficiency and safety of performing the ultrasound-guided suprascapular nerve
block using levobupivacaine along with methylprednisolone acetate adjuvant on patients with shoulder pain. The study
has shown that the ultrasound-guided suprascapular nerve block is effective and safe in treating shoulder pain and that

it contributes to maintaining the functionality of the musculoskeletal system.
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Introduction

Shoulder pain is a common cause of patients’ visits to
the pain management clinic. If it lasts longer than six
months it is defined as chronic pain. Pain in the musculo-
skeletal system limits patients’ ability to undergo physical
rehabilitation which is an essential part of the treatment
of patients with chronic and acute pain.

The shoulder consists of two joints. The glenohumeral
joint is the main ball-and-socket joint that connects the
scapula and the humerus. It is one of the most mobile
joints in the body. It is susceptible to instability because it
enables a wide spectrum of extension, flexion, abduction,
adduction, rotation and circumduction movements. The
acromioclavicular joint, a plane joint, is located at the
highest point of the shoulder. This joint has limited mo-
bility due to a strong ligament apparatus. Additional sta-
bility to the shoulder is provided by tendons and muscles
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of the shoulder girdle, out of which the most significant
are deltoid, trapezius, and pectoral muscles, as well as the
rotator cuff muscles which include the subscapularis mus-
cle (internal rotator and adductor), supraspinatus muscle
(abductor and external rotator), infraspinatus muscle (ex-
ternal rotator) and teres minor muscle (external rotator).

The cause of the shoulder pain is diagnosed through
anamnestic data, clinical examination, radiological and
neurological assessments’. Selection of the diagnostic im-
aging procedure is based on the anamnestic data regard-
ing the cause of the shoulder pain, clinical symptoms,
their duration and the patient’s age. A classical radiograph
is usually the first and often the only imaging procedure
in the orthopedic pathology of the shoulder. Adhesive cap-
sulitis or the “frozen shoulder” occurs due to the contrac-
tion and thickening of the glenohumeral joint capsule and
the synovium. Conventional shoulder arthrography is an
imaging modality of choice for both the diagnosis and

283



R. Letica Brnadié et al.: Suprascapular Nerve Block in Shoulder Pain, Coll. Antropol. 48 (2024) 4: 283—-288

treatment®. To achieve better visualization of the orthope-
dic pathology, computerized tomography (CT) is frequent-
ly used. Magnetic resonance imaging (MRI) is chosen
when diagnosing soft tissue pathology. Ultrasonography
(USG) of the shoulder joint is useful for a dynamic evalu-
ation of the shoulder. Neurological consultation and eval-
uation are necessary for patients experiencing neuropath-
ic pain if there is a suspicion of damage or dysfunction of
the peripheral or central nervous system.

Treatment of shoulder pain includes pharmacological
therapy, local infiltration, physical therapy and orthopedic
procedures. In clinical practice it is well known that relaps-
es are common after undergoing shoulder pain treatment.
Because pain is present, patients are often unable to per-
form exercises during physical therapy which additionally
hinders treatment since rehabilitative exercises strengthen
shoulder joint muscles and improve joint stability.

Nerves in the shoulder joint that transfer the sensation
of pain are the suprascapular, axillary and the lateral
pectoral nerves. The suprascapular nerve provides inner-
vation to approximately 70% of the shoulder joint. It is a
mixed, both sensory and motor, nerve that arises from the
upper trunk of the brachial plexus which is formed by the
ventral roots of the fifth and sixth cervical spinal nerves
(C5 and C6)’. The suprascapular nerve and its branches
provide motor innervation to supraspinatus and infraspi-
natus muscles. The superior joint nerve branches provide
sensory innervation to the coracohumeral ligament, sub-
acromial bursa and the posterior part of the acromiocla-
vicular joint capsule, whereas the inferior parts of the joint
nerve branches provide innervation to the posterior part
of the glenohumeral joint capsule.

There are two well-described techniques for blocking
the suprascapular nerve’. The landmark-based posterior
approach was described for the first time by Rovenstine
and Wertheim® in 1941, and the second, ultrasound-guid-
ed anterior approach was described by Siegenthaler et al.®
in 2012. The suprascapular nerve block can be performed
on the posterior side of the shoulder at the suprascapular
notch or via an anterior approach laterally to the supra-
clavicular brachial plexus. Ultrasound guidance can be
used to facilitate both techniques. For performing the ul-
trasound-guided suprascapular nerve block a device with
a high frequency (5 to 13 MHz) linear probe is used to
visualize superficial structures. Pneumothorax is one of
the potential complications. Using ultrasound with contin-
uous visualization of the needle tip will reduce the risk of
this complication which occurs in about 1% of procedures’.
Intravascular application of local anesthetic is another
possible complication which can result in systemic toxicity
and a fatal outcome. Frequent aspiration and the visual-
ization of local anesthetic spread are necessary to avoid
this complication. There are other potential complications
of the peripheral nerve blocks, including infection, nerve
injury and bleeding, especially if the patient is anticoag-
ulated. A randomised prospective study that compared the
analgesic efficacy of the interscalene, suprascapular and
supraclavicular nerve blocks in shoulder surgery has
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demonstrated an equianalgesic effect of the suprascapular
and interscalene nerve blocks. Both blocks were slightly
superior in comparison to the analgesic efficacy of the su-
praclavicular nerve block with the same opioid consump-
tion®. The suprascapular nerve block is performed in treat-
ing acute and chronic shoulder pain of different etiology,
such as adhesive capsulitis, rotator cuff rupture and de-
generative or inflammatory glenohumeral arthritis®".

The application of corticosteroids along with a local
anesthetic ensures longer analgesic and anti-inflammato-
ry effects’. It is also performed as a diagnostic block for
suprascapular neuropathy™. This paper presents a series
of patients with different etiology of shoulder pain treated
by ultrasound-guided suprascapular nerve block. The goal
was to evaluate the efficiency and safety of performing the
suprascapular nerve block with 0.25% levobupivacaine
and methylprednisolone acetate adjuvant, via ultra-
sound-guided technique, in patients with shoulder pain of
different etiology.

Methods

An observational retrospective study was carried out.
It included patients who consented to have the suprascap-
ular nerve block applied at the pain management clinic
after a pain syndrome relapse and after previously under-
going procedures which included medication treatment,
physical therapy or acupuncture in the period between
March 2023 and April 2024. After the suprascapular
nerve block procedure was performed all patients were
monitored for 3 months to observe the clinical effect of the
block. Three patients with a different etiology of shoulder
pain were observed. Two anesthesiologists alternated in
performing the procedure following the same protocol and
technique, and both were present while the procedure was
performed along with a nurse. The patient was verbally
informed during the previous examination about perform-
ing the procedure, possible complications and the intended
impact of the suprascapular nerve block, thus by coming
to the agreed appointment for the procedure the patient
could have asked additional questions or decided to forgo
the procedure. Before performing the block the patient
signed the informed consent form.

After setting up the basic clinical monitoring which
includes a pulse oximeter and a blood pressure monitor,
the patient was moved into a upright sitting position. Be-
fore the procedure the skin was disinfected with a 2%
chlorhexidine solution. Using the aseptic technique in a
10 ml syringe a solution of 0.25% levobupivacaine (a long
acting amide-type local anesthetic) and 40 mg of methyl-
prednisolone acetate (a synthetic glucocorticoid) was
mixed. The second anesthesiologist and the nurse were
present in order to assist during the procedure. For per-
forming the suprascapular nerve block an ultrasound de-
vice with a high frequency (5 to 13 MHz) linear probe for
visualizing superficial structures was utilized. A sterile
ultrasound gel and probe cover were used. A 25-gauge
Quincke-type spinal needle was used for a single-shot
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nerve block. Needle was connected to an extended infusion
line and flushed with a prepared solution to remove the
air, which can cause artefacts if injected at the designated
location. The posterior approach was used for the supras-
capular nerve block at the back side of the shoulder, at the
suprascapular notch. The ultrasound probe was put on the
patient’s shoulder blade. It provided the visualization of
the trapezius and supraspinatus muscles, as well as the
deeper structures, the suprascapular notch through which
suprascapular artery passes and the nerve under the su-
prascapular ligament. The needle was inserted via an in-
plane approach in relation to the probe directed medial to
lateral to the suprascapular nerve. Extravascular needle
position was confirmed by ultrasonic Color Doppler imag-
ing and negative aspiration. A total volume of 7 to 10 ml
of local anesthetic and glucocorticoid solution was applied.

The patients were kept under observation for 20 to 30
minutes after the procedure to monitor vital parameters
and block efficacy. The block efficacy was confirmed if the
pain had subsided by 50% from the initial assessment
using the standard numeric rating scale (NRS). By the
institution protocol, every patient had signed a consent
form for the proposed procedure. The written consent for
the processing of patient data was obtained after the pro-
cedure was performed with the stipulation that the iden-
tity of participants would be known only to the lead re-
searchers and their colleagues and that the collected data
would not be published outside of the research.

Results

The case study includes three patients with shoulder
pain of different etiology who were treated at the pain
management clinic. The intensity of pain, using standard
NRS scores from 0 to 10, was recorded before the proce-
dure, 20 minutes, 1 month and 3 months after the proce-
dure (Table 1). All patients successfully completed physi-
cal rehabilitation. Data about the successfully completed
physical rehabilitation was received from the physical
medicine specialist who was responsible for carrying out
the rehabilitation of each patient.

The first patient was a 60-year-old female housekeeper

who came to the pain management clinic due to an acute
shoulder pain that persisted for a week. The initial assess-

ment NRS score was 9. Pain disturbed her sleep. Analge-
sic medication treatment with nonsteroidal anti-inflam-
matory drugs (NSAIDs) was started by the general
medicine practitioner. On her own initiative, the patient
took more medication than the prescribed maximum dai-
ly dose and complained of stomach pain. Since the pre-
scribed therapy had inadequately managed the pain, she
was referred to the pain management clinic. The patient
claimed there was no previous trauma or shoulder injury.
The physical examination determined limited shoulder
mobility. A painful arc was present during passive arm
abduction, and internal and external rotation. The patient
complained about not being able to move the arm behind
her back. Ultrasonography of her left shoulder and the
subscapularis tendon junction, which was also the most
painful location when pressure was applied, showed a
cluster of calcifications (11x14 mm), and moderate degen-
erative changes on the tendon of the supraspinatus muscle
with a smaller amount of linear calcifications, up to 4 mm
in diameter, were present. At the tendon junction of the
infraspinatus muscle, there was a visible calcification, 5
mm in diameter. This confirmed the diagnosis of calcific
tendonitis of the shoulder. After performing the procedure,
her NRS score was 3. This created the prerequisites for a
successful physical therapy treatment. During the control
check-up a month after the procedure, her NRS score was
2. Consultation by phone three months after the procedure
revealed the same level of pain, NRS score 2. The patient
was satisfied with the treatment.

The second patient was a 78-year-old retiree and a
long-time patient at the pain management clinic. She was
previously treated for chronic pain of the cervical and lum-
bosacral spine. The presence of the neuropathic pain com-
ponent was evaluated by using the Pain Detect question-
naire. There are three results for evaluating the presence
of neuropathic pain component on the questionnaire scale
range: negative (0—12), unclear (13—18) and positive (19—
38). The patient had the Pain Detect score of 16. For a
month she felt intense pain in the right shoulder, NRS
score was 8. She stated that the pain was not connected
to a previous trauma. The patient indicated the strongest
pain in the area of the supraspinous fossa. A painful arc
was present during passive arm abduction, and internal
and external rotation. The diagnosis was confirmed via
MRI of the right shoulder. It showed tendinopathy and the

TABLE 1
INTENSITY OF PAIN BEFORE AND AFTER THE PROCEDURE
Diagnosis NRS before NRS 20 min NRS 1 mo NRS 3 mos
Calcific tendonitis 9 3 2 2
Partial rupture of the rotator cuff muscles 8 3 4 4
Radicular damage of C5-C6-C7-C8 segments 9 1 2 6

NRS - Numeric rating scale score

NRS before, NRS 20 min, NRS 1 mo, NRS 3 mos - NRS score before the procedure, NRS

score 20 minutes, 1 month, and 3 months after the procedure, respectively
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partial rupture of supraspinatus and infraspinatus mus-
cles with a glenohumeral joint effusion. After performing
the procedure, NRS score was 3. The patient successfully
completed physical therapy. After one and three months
she still reported the presence of pain, but much less in-
tense than initially, NRS score 4. Analgesic medication
treatment was continued with paracetamol 500 mg three
times a day and tramdol 25 mg three times a day.

The third patient was a 46-year-old truck driver who
came to the pain management clinic on the recommenda-
tion of a spine surgeon due to pain in the cervical spine
that spread to the right upper extremity which occurred
after falling from a truck in 2022. The patient complained
of feeling pain in the form of tingling and burning. His
NRS score was 9 and Pain Detect score 24. The pain was
continuous and significantly diminished the patient’s
quality of life. The patient was already operated on in
October 2019, after being diagnosed with cervicobrachial
syndrome and the pain radiating to the right arm and a
protrusion of the cervical intervertebral discs (levels C5-
C6—C7). Ablation of the intervertebral discs C6 and C7
was performed with a decompression of the spinal cord
and an anterior spondylodesis in the C6—C7 segments.
Electromyoneurography (EMNG) readings of the arm
pointed to a severe acute radicular damage of C5-C6
without clear signs of reinnervation, the right C7 segment
with signs of reinnervative polyphasic potential, and mod-
erately serious damage of the right C8-Th1 segment. In
the neurological status of the right arm, shoulder abduc-
tion was 0/5, flexion and extension in the elbow were not
present 0/5, hand grip strength was 2/5. Dermatomal par-
esthesia in the C6 area was present. An emergency native
MRI showed the bulging of the intervertebral disc in the
C5-C6 segments with the narrowing of the right neural
foramen. There was a protrusion of the intervertebral disc
in the C4—C5 segments paramedially on the left side, re-
ducing the premedullary cistern and exerting mild pres-
sure on the spinal cord. In the C6—C7 segment, which had
undergone surgery, there was slight residual bulging of
the intervertebral disc in the form of a disc-osteophyte
complex which together with the facet and uncovertebral
joints degeneration contributed to the width reduction of
both neural foramens. The voluminous appearance of the
right C7—C8 spinal nerve root where it exited the right
neural foramen was present. The issue remained whether
it was an injury at the C5 spinal cord segment level or
above it or if it was a C5—C6—C7-C8 root avulsion.

The exact diagnosis was supplemented by the USG and
MRI of the brachial plexus. The USG of the brachial plex-
us showed a postganglionic traction lesion of the brachial
plexus at the level of the C6—C7 anterior roots. MRI of the
brachial plexus displayed voluminous right C6 and C7
anterior roots with the continuity of trunks, divisions and
cords maintained. The patient was reevaluated by a spine
surgeon who examined the MRI of the cervical spine per-
formed after the injury, and did not indicate surgical treat-
ment. In agreement with the physical medicine specialist,
it was extremely important to start physical therapy as
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soon as possible. After the suprascapular nerve block was
performed the patient claimed a significant decrease of
neck and right shoulder pain, NRS score 1. Since the
chronic pain was reduced, physical therapy was success-
fully completed which contributed to the significant recov-
ery of the patient. The recovery was confirmed by a neu-
rologist during a clinical examination. In clinical status
the patient was able to abduct the right arm up to 20%,
flexion of the right forearm was 3/5, right-hand muscle
grip strength was 5/5. EMNG results suggested a moder-
ately severe chronic neurogenic lesion of the right C5 seg-
ment and moderately severe chronic neurogenic lesion of
the right C6 and C7 segments. There was an improvement
in comparison to the previous results. During the control
checkup at the pain management clinic after one month
pain score remained low at NRS 2. At the next control
checkup 3 months after the block was performed the pa-
tient stated that the pain increased after 6 weeks and
reached NRS score 6 with the prescribed medication treat-
ment of 1 to 3 tramadol/paracetamol tablets per day when
necessary and pregabalin 75 mg tablets twice per day. A
council of specialists consisting of a spine surgeon, neu-
rologist, physical medicine specialist and two anesthesiol-
ogists together with the patient, are after examining the
results of the repeated MRI of the cervical spine and
EMNG were considering the necessity of another surgical
treatment.

After the suprascapular nerve block treatment none of
the three patients reported any adverse effects.

Discussion

By presenting this series of patients with different eti-
ology of shoulder pain we wanted to emphasize the impor-
tance of pain management as a prerequisite to successful
physical therapy, which significantly contributes to faster
patient recovery. Physical therapy stabilizes the shoulder
girdle, increases the range of motion and contributes to
the reduction of pain. Due to the presence of pain patients
are often unable to begin the recommended individual
physical therapy which causes a vicious circle leading to
muscular atrophy, reduction of the range of motion and
resulting in further increase of pain.

The first and second patient illustrate the importance
of a timely and multimodal approach to pain treatment.
In fact, in the first case the patient, despite the prescribed
medication treatment, had still felt strong pain with gas-
tric adverse effects of NSAIDs in the form of stomach pain.
She was referred to the pain management clinic in the
acute phase after she was successfully diagnosed with
calcifications in the shoulder. It is important to emphasize
that treatment in the early phase contributes to the better
success rate of the treatment, by applying corticosteroids
the anti-inflammatory effect was achieved, stopping the
spread of the inflammatory process and thus making it
possible for early physical therapy to be conducted.
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The second case relates to a patient who was treated
for several years at the pain management clinic. The long-
term application of analgesics with a different mechanism
of action contributed to her developing intolerance to the
use of different analgesics. Moreover, every increase in the
analgesic dosage would cause adverse effects due to which
the patient refused to take the prescribed medicine. The
regional block enabled early rehabilitation with the use of
analgesics in the lowest dosage in agreement with the pa-
tient.

The regional analgesic block which was performed as
a diagnostic nerve block on the third patient, who had
neuropathic pain component present, proved successful
due to his ability to undergo physical therapy and the im-
provement of the motor activity of the right arm which was
objectively confirmed by EMNG results and neurologic
examination. Diagnostic processing and examination con-
firmed radicular pain at the C5—C6 segment level. Ana-
tomically, the suprascapular nerve arises from the upper
trunk of the brachial plexus which is comprised by the
ventral branches of the C5—C6 nerve roots. The block has
prevented the pain pathway both distally and proximally
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PRIMJENA SUPRASKAPULARNOG BLOKA U L1J ECENJU BOLI RAMENA RAZLICITE ETIOLOGIJE
- NASE ISKUSTVO

SAZETAK

Bol u ramenu je ¢est uzrok posjeta pacijenata ambulanti za lije¢enje boli. Bol lokomotornog sustava ogranicava paci-
jente u provodenju fizikalne rehabilitacije, koja stabilizira rameni obruc, povec¢ava opseg pokreta i pridonosi smanjenju
zivac inervira oko 70% ramenog zgloba. MijeSani je senzorni i motorni zivac s ishodistem u gornjem trunkusu brahijal-
nog pleksusa kojeg Cine cervikalni peti 1 Sesti ventralni korijeni spinalnih zivaca. Blokada supraskapularnog zZivca
primjenjuje se za lijeCenje akutne i kronic¢ne boli u ramenu razli¢ite etiologije. Provedena je opservacijska, retrospektiv-
na studija tri pacijenta koji su praceni tijekom 3 mjeseca s ciljem evaluacije ucinkovitost i1 sigurnosti izvodenja supras-
kapularnog bloka s levobupivakainom uz adjuvant metilprednizolon acetat pod kontrolom ultrazvuka kod pacijenata s
boli u ramenu razlicite etiologije. Studija je pokazala da je supraskapularni blok voden ultrazvukom uéinkovit i siguran
u lijec¢enju boli ramena te pridonosi odrzavanju funkecije lokomotornog sustava.
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