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Abstract
Background  and  objectives:  Chronic  shoulder  pain  is  a  frequent  cause  of  suffering  and  impaired
quality of  life.  Treatment  includes  non-pharmacological  and  pharmacological  therapies,  and
interventional  procedures  such  as  suprascapular  nerve  blocks  and  radiofrequency.  This  prospec-
tive study  aims  to  evaluate  the  efficacy  of  ultrasound-guided  pulsed  radiofrequency  of
suprascapular  nerve  for  chronic  shoulder  pain  in  a  clinical  setting.
Methods:  Therapeutic  efficacy  was  evaluated  through  pain  intensity  using  numeric  pain  rating
scale at  baseline,  immediately,  3,  and  6  months  after,  and  patient’s  motor  function  improve-
ment. The  secondary  outcome  was  patient  satisfaction.
Results:  A  total  of  34  patients  were  enrolled  and  all  patients  presented  a  reduction  in  the
numeric pain  rating  scale  immediately  after  treatment.  Pain  reduction  from  baseline  to  6
months after  the  procedure  was  34.4%  and  36.9%  static  and  dynamic,  respectively.  The  median
percentage  reduction  was  statistically  significant  immediately,  3  and  6  months  after.  There  was
also an  improvement  in  range  of  motion,  39.6%  in  abduction,  24.1%  in  flexion,  and  29.5%  in
extension. Ninety  percent  of  patients  reported  patient’s  global  impression  of  change  superior
to six.
Conclusion:  This  study  concludes  that  ultrasound-guided  pulsed  radiofrequency  of  suprascapu-
lar nerve  reduces  pain  intensity  for  at  least  6  months,  accompanied  by  improvement  of  motor
function and  higher  levels  of  patients’  satisfaction.  Therefore,  this  technique  represents  a  valid
analgesic approach  to  chronic  shoulder  pain.
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houlder  disorders  are  the  third  most  prevalent  type  of
usculoskeletal  complaint  in  adults.  They  can  significan-

ly  impact  life  quality,  entailing  considerable  health  costs,
isability,  and  work  absenteeism.  Chronic  shoulder  pain
revalence  ranges  from  15.5%  to  41%  in  the  general  pop-
lation,  increasing  with  age,  and  is  higher  for  women.1,2,4,5

Shoulder  pain  etiology  can  be  attributable  to  intrin-
ic  disorders,  comprising  the  rotator  cuff,  glenohumeral,
cromioclavicular,  biceps  tendonitis,  infection,  shoulder
nstability,  or  as  extrinsic  shoulder  pain  such  as  referred
ain,  polymyalgia  rheumatic,  and  malignancy.2,3,5,6

The  nerves  supplying  the  shoulder  joint  arise  from  the
rachial  plexus.  The  suprascapular  nerve  supplies  70%  of
he  sensory  innervation  of  the  shoulder  joint,  whereas  the
emaining  30%  is  supplied  by  the  subscapular  nerve,  axillary
erve,  and  lateral  pectoral  nerve.5 The  suprascapular  nerve
s  a  mixed  nerve,  both  motor  and  sensitive,  originated  in  the
pper  trunk  of  brachial  plexus,  C5  and  C6  roots.  It  runs  infe-
ior,  posterior,  and  laterally  to  reach  the  supraspinous  fossa
n  the  scapula.  The  sensitive  components  innervate  the  pos-
erior  and  superior  shoulder  capsule,  glenohumeral,  and  the
cromioclavicular  joint.  The  motor  components  innervate
he  supra  and  infraspinatus  muscles.

Shoulder  pain  treatment  involves  a  multimodal  approach,
ncluding  non-pharmacological  (physical  therapy,  tran-
cutaneous  electric  nerve  stimulation),  pharmacological
herapies,  and  interventional  procedures  such  as  intra-
rticular  steroid  injections,  suprascapular  nerve  blocks,
adiofrequency  of  suprascapular  nerve  and  surgery.7,9

Pulsed  radiofrequency  was  first  reported  in  1998  as
 non-neurolytic  lesioning  method  delivering  an  electri-
al  field  and  heat  bursts  (temperature  <  42 ◦C)  for  pain
elief  without  evidence  of  neural  damage.8,10 Previous
tudies  demonstrate  significant  pain  relief  and  functional
mprovement  in  patients  with  chronic  shoulder  pain  of

 wide  range  of  etiologies.11,12 Throughout  most  studies,
uthors  use  fluoroscopy  or  computed  tomography-guided
echniques.  However,  ultrasound-guidance  radiofrequency
as  advantages  over  other  imaging  modalities,  for  instance,
ortability,  real-time  assessment  and  dynamic  evaluation,
imited  trauma,  and  avoidance  of  patient  and  physician
adiation  exposure.13---15 Only  a  few  previous  studies  have
valuated  ultrasound  efficacy  of  suprascapular  nerve  pulsed
adiofrequency  and  patient  satisfaction.15---18

In  this  regard,  our  main  objective  was  to  prospectively
valuate  the  efficacy  of  ultrasound-guided  suprascapular
erve  pulsed  radiofrequency  for  chronic  shoulder  pain  treat-
ent  in  a  chronic  pain  unit.  The  primary  outcome  was

fficacy  using  pain  intensity  and  motor  function  improve-
ent.  The  secondary  outcome  was  patient  satisfaction.

ethods

his  prospective  study  was  conducted  at  our  chronic  pain

nit  between  May  2016  and  December  2019.  A  total  of  thirty-
ix  patients  were  submitted  to  a  diagnostic  block,  from
hich  thirty-four  patients  were  included  in  this  study  as  they
atched  the  inclusion  criteria.
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thics  statement

he  data  was  collected  after  receiving  approval  from  the
thical  Committee  of  our  institution.  All  patients  submit-
ed  to  the  suprascapular  block  and  pulsed  radiofrequency
eceived  oral  and  written  information  and  signed  informed
onsent  before  the  procedure.

nclusion  criteria

he  following  inclusion  criteria  were  used:  diagnosis  of
hronic  shoulder  pain  (>  6  months);  over  18  years  of  age;
on-pregnancy;  non-allergy  to  local  anesthetic  or  corticos-
eroids;  non-local  or  systemic  infection;  reduction  of  at
east  50%  in  pain  intensity  after  previous  ultrasound-guided
uprascapular  nerve  block.

atient,  clinical  and  outcome  variables

atient  demographics
The  following  information  was  collected  from  patients:

ender,  age,  chronic  pain  duration,  dominant  upper  limb,
nd  shoulder  pain  etiology.

umeric  pain  rate  scale
ain  intensity  was  assessed  at  baseline,  immediately,  three
nd  six  months  after  using  the  Numeric  Pain  Rate  Scale
NPRS).  This  unidimensional  pain  instrument  consists  of  a
orizontal  line  with  a  beginning  point  marked  as  zero  (‘‘no
ain’’)  and  at  the  opposite  end,  marked  as  10  (‘‘worst  pain
ossible’’).  Patients  report  the  number  which  best  repre-
ents  the  pain  they  are/were  feeling.  Generally,  pain  in  the
---3  category  is  ranked  as  mild  pain,  4---6  as  moderate  pain
nd  7---10  as  severe  pain.

otor  function  evaluation
tatic  and  dynamic  patient  motor  function  was  assessed  by
he  same  rehabilitation  nurse  specialist,  before  and  after
uprascapular  radiofrequency,  measuring  range  of  motion
abduction,  flexion,  and  extension)  using  a  goniometer.  Mus-
le  strength  was  also  assessed.

PADI
 validated  Portuguese  score  of  Shoulder  Pain  and  Disability

ndex  (SPADI-VP)  was  used  at  baseline  as  a  secondary  clin-
cal  outcome.19 It  contains  thirteen  issues  related  to  pain
nd  disability  associated  with  shoulder  disorders.  For  each
uestion,  there  is  a  scale  of  0  to  10.  Zero  indicates  activ-
ty  without  difficulty  and  ten  corresponds  to  the  condition
here  the  individual  is  not  capable  of  carrying  out  the  pro-
osed  activity.  The  maximum  score  of  the  questionnaire  is
0  points.  The  individual  obtained  score  is  converted  into  a
ercentage,  with  100%  being  the  worst  condition  of  shoulder
ysfunction.  SPADI  was  designed  to  measure  the  impact  of
houlder  pathology  in  terms  of  pain  and  disability  and  assess
ow  these  metrics  evolve.20
atient  satisfaction
atient  satisfaction  is  a  good  indicator  of  the  quality  of
ealth  care.  This  was  evaluated  using  the  Patient’s  Global



Brazilian  Journal  of  Anesthesiology  2024;74(1):744268

F
i

I
t
I
i
c

U
A
w
g
P
t
a
c
l
t
A
u
u
w
0
d
u
m
t
t
p
d

s

S

F
d

Table  1  Patient  demographics  (variables  are  expressed
as mean  ±  standard  deviation  and  relative  frequencies  are
expressed  in  percentage).

Demographics

Gender,  n  (%)
Male  6  (18%)
Female  28  (82%)

Age,  years  67  ±  9
Age,  more  than  60  years  24  (70.6%)

Clinical  Characteristics

Duration  of  chronic  shoulder  pain  (months) 31.57  ±  24.3
Dominant  upper  limb 22  (65%)
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igure  1  Ultrasound  identification  of  the  suprascapular  nerve
n the  suprascapular  notch.

mpression  of  Change  Validated  Portuguese  (PGIC-VP)  ques-
ionnaire  immediately  and  six  months  after  the  procedure.
n  this  unidimensional  tool,  patients  report  their  treatment
mprovement  on  a  7-item  scale,  with  1  representing  ‘‘no
hange’’  and  7  representing  ‘‘a  great  deal  better’’.21

ltrasound-guided  pulsed  radiofrequency
ll  procedures  were  performed  by  the  same  anesthesiologist
ith  expertise  in  chronic  pain  management  and  ultrasound-
uided  interventions,  using  Acuson  ultrasound  from  Siemens
300®,  linear  probe  12  MHz.  Patients  were  placed  in  a  sit-
ing  position  and  standard  monitoring  was  applied.  Under
septic  conditions,  the  linear  transducer  was  positioned  just
ephalad  and  parallel  to  the  scapular  spine.  The  suprascapu-
ar  nerve  was  identified  as  a  hyperechoic  structure  below
he  transverse  scapular  ligament  in  the  scapular  notch.

 22  G  60-mm  radiofrequency  needle  was  then  advanced
nder  ultrasound  guidance  toward  the  scapular  notch  by
sing  the  in-plane  approach  (Fig.  1).  Sensory  stimulation
as  performed  with  10---200  Hz,  1  ms  pulse  width,  up  to
.5  volts  and  the  patients  reported  paraesthesia  in  the  shoul-
er  joint.  After  motor  stimulation  (2  Hz,  1  ms  pulse  width,
p  to  1  volt),  contractions  of  the  infra-  and  supraspinatus
uscles  were  observed.  Pulsed  radiofrequency  lesioning  was

hen  performed  for  180  seconds  (2  Hz,  30  ms  pulse  width,
emperature  <  42 ◦C).  Thirty  minutes  after  the  procedure,
ain  intensity  was  evaluated  using  NPRS  and  patients  were
ischarged  home.

A  chronic  pain  appointment  was  schedule  one,  three,  and
ix  months  after  the  procedure.
tatistical  analysis

rom  the  Shapiro-Wilk  test,  it  was  assessed  that  the  data
oes  not  follow  a  normal  distribution.  Thus,  the  correla-

n
e
a
r

3

Shoulder  pain
etiology

Tendinitis/bursitis  23.5  (%)
Arthrosis  76.5  (%)

ion  coefficients  were  calculated  using  the  Spearman  test  to
uantify  the  association  between  static  and  dynamic  base-
ine  NPRS  and  immediate,  three  and  six  months  NPRS,  and
mong  NPRS  and  dominant  arm  and  between  NPRS  and  PGIC-
P.  The  accepted  level  of  significance  for  the  correlation  was

 <  0.01  for  a strong  correlation  and  p  <  0.05  for  moderate
orrelation.

Treatment  efficacy  was  quantified  by  calculating  absolute
ifferences  and  percentage  change  from  baseline.  For  each
atient,  a  response  was  considered  clinically  relevant  if  the
PRS  was  reduced  by  at  least  30%  relative  to  baseline,  as  is
tandardly  accepted.22

esults

f  thirty-six  patients,  two  were  excluded  from  the  study
ecause  it  was  not  observed  a reduction  of  at  least  50%  in
ain  intensity  after  ultrasound-guided  suprascapular  nerve
lock  (did  not  meet  the  first  inclusion  criterion).

The  demographic  characteristics  of  the  thirty-four
atients  are  presented  in  Table  1.

hanges  in  NPRS

e  started  by  analyzing  the  change  in  static  and  dynamic
PRS  between  baseline  and  immediately  after  the  proce-
ure  (Table  2).  All  patients  presented  a  reduction  in  NPRS
mmediately  after  treatment.  Of  the  patients,  94.1%  and
1.2%  presented  a  clinically  significant  reduction  in  static
nd  dynamic  NPRS,  respectively.  Complete  pain  relief  (NPRS
ower  or  equal  to  1)  was  obtained  in  76.5%  and  23.5%  of
atients,  regarding  static  and  dynamic  NPRS,  respectively.
edian  percentage  reduction  in  the  NPRS  immediately  after

he  procedure  of  86.8  and  69.6%  static  and  dynamic,  respec-
ively.

To  characterize  treatment  efficacy  in  the  long-term,  per-
entage  reduction  from  baseline  to  3  months  after  the
rocedure  was  54.9%  and  53.7%,  static  and  dynamic,  respec-
ively  (Fig.  2).  Then  it  was  mandatory  to  see  if  a  persistent

otorious  reduction  could  be  observed  over  time.  To  this
nd,  we  evaluated  NPRS  reduction  after  six  months  (34.4%
nd  37.0%,  static  and  dynamic).  The  median  percentage
eduction  was  also  statistically  significant  (p  <  0.01  one-
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Table  2  Summary  of  efficacy  evaluation.

NPRS  Mean  (99%)  p-value  <  0.01

Static  Dynamic

Baseline  5.15  [4.21---6.08]  8.38  [7.74---9.03]
Time Immediately  3  months  6  months  Immediately  3  months  6  months
Absolute change

(mean  [ranges])
4.56
[3.48---5.64]

3.15
[2.05---4.25]

2.38
[1.09---3.67]

5.85
[4.83---6.88]

4.56
[3.59---5.53]

3.26
[2.15---4.38]

Percentage  change
(%)  (mean
[ranges])

86.81
[75.55---98.08]

54.86
[37.77---71.96]

34.37
[10.41---59.78]

69.63
[59.78---79.49]

53.68
[43.36---64.00]

36.96
[24.76---49.16]

NPRS  Median  (99%)  p-value  <  0.01

Static  Dynamic

Baseline  5.00  [4.06---5.94]  8.00  [7.36---8.64]
Time Immediately  3  months  6  months  Immediately  3  months  6  months
Absolute change

(median  [ranges])
4.50
[3.42---5.58]

3.00  [1.90---4.10]  2.00
[0.71---1.88]

5.50
[4.48---6.52]

4.50
[3.53---5.47]

3.00
[1.88---4.12]

Percentage change
(%)  (median
[ranges])

100.00
[88.74---100.00]

64.58  [47.49---81.68]  45.00
[21.04---68.96]

70.71
[60.86---80.57]

61.25
[50.93---71.57]

37.50
[25.30---49.70]
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Figure  2  NPRS  for  each  patient  before  treatment,  i

ided  Wilcoxon  signed-rank  test);  this  gauge  the  treatment
ffectiveness.

A  strong  correlation  with  high  statistical  significance  was
ound  between  the  reduction  of  static  NPRS  immediately,

 and  6  months,  and  baseline.  A  strong  correlation  with
igh  statistical  significance  was  also  found  among  static  and
ynamic  reduction  of  NPRS  after  6  months.  Low  correlation
nd  high  statistical  significance  were  found  among  PGIC-VP
nd  higher  reduction  in  NPRS  for  both  static  and  dynamic.  A
orrelation  between  the  dominant  arm  and  the  other  varia-
les  was  not  found.

PADI-VP
PADI  was  developed  to  measure  current  shoulder  pain  and
isability.  In  our  study  median  SPADI  score  was  35.17,  with

 minimum  of  27  and  a  maximum  of  65.7.

r
c
b
i

4

diately,  3  and  after  6  months  for  static  and  dynamic.

otor  function

reatment  efficacy  was  also  analyzed  regarding  improve-
ent  of  motor  function.  Therefore,  changes  in  the  range  of
otion  (flexion,  abduction,  and  extension)  at  baseline  and

fter  six  months  were  compared.  The  median  baseline  of
exion  abduction  and  extension  were  12.5o,  22.5o and  20o,
espectively.  Increased  39.6%  in  flexion,  24.1%  in  abduction,
nd  29.5%  in  extension  after  six  months.

atient  satisfaction

egarding  self-report  measure  PGIC-VP:  50%  scored  ‘‘7’’

epresenting  ‘‘a  great  deal  better’’;  40%  scored  ‘‘6’’  indi-
ating  ‘‘better’’;  10%  scored  ‘‘5’’  representing  moderately
etter.  Thus,  90%  of  our  patients  had  a  clinically  significant
mprovement.
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hese  results  indicate  that  ultrasound-guided  pulsed
adiofrequency  of  suprascapular  nerve  for  chronic  shoulder
ain  provide  a  statistically  significant  reduction  in  static  and
ynamic  pain  score  and  range  of  motion  (flexion,  abduc-
ion,  and  extension),  and  the  effect  persisted  for  at  least  6
onths.
Our  study  describes  an  aging  population,  with  70.6%  aged

ver  60  years.  Older  individuals  have  a  higher  incidence  of
hronic  shoulder  pain,  mainly  due  to  degenerative  rotator
uff  pathologies.  Recently,  a  change  of  the  morphology  of
he  suprascapular  nerve  has  been  identified  in  patients  with
upraspinatus  tendon  full-thickness  tear,  resulting  in  nerve
ntrapment,23 rephrasing  the  importance  of  suprascapular
erve  interventions  as  a  fundamental  tool  in  chronic  shoul-
er  pain  treatment.  However,  as  the  effect  of  suprascapular
erve  block  has  a  limited  duration,  diagnostic  blocks  should
e  performed  to  identify  patients  who  should  proceed  to
he  treatment.  A  patient  with  greater  than  50%  pain  relief
s  considered  to  have  a  positive  diagnostic  block.14,15 While
ntra-articular  injections  have  diagnostic  value,  they  have
ess  prognostic  value  for  radiofrequency  success.24,25

The  mechanism  pointed  for  pulsed  radiofrequency  long-
erm  pain  relief  is  the  neuromodulatory  effect  created  via
lternating  the  expression  of  a  gene  such  as  c-fos  in  pain  pro-
essing  neurons.26 Pulsed  radiofrequency  of  suprascapular
erve  was  applied  by  Rohof  in  2002  with  a  blind  technique.27

eripheral  pulsed  radiofrequency  has  gained  acceptance  by
ain  control  with  the  non-destructive  mechanism.  Both  ther-
al  and  pulsed  radiofrequency  ablation  of  the  suprascapular

erve  have  been  described  to  treat  chronic  shoulder  pain,
ut  there  is  a  theoretical  concern  of  post-ablation  weak-
ess  in  the  supraspinatus  and  in  infraspinatus  muscles.28

esearch  reported  that  pulsed  radiofrequency  of  supras-
apular  nerve  was  effective  in  treating  chronic  shoulder
ain.  Despite  the  extensive  use  of  fluoroscopy  or  computed-
omography  guidance  in  literature,29---31 recent  studies  start
dopting  ultrasound  guidance.15,17 Also,  some  studies  did  not
haracterize  long-term  treatment  efficacy.9

The  etiology  of  chronic  shoulder  pain  is  diverse,  as  is
ts  treatment.  Rotator  cuff  pathology  treatment  has  been
tudied  with  mixed  outcomes  and  little  research  has  been
one  to  evaluate  its  efficacy  in  other  shoulder  etiologies.15,17

n  our  work,  there  was  no  significant  difference  in  long-
erm  efficacy  in  both  group  etiologies  (tendinitis/bursitis
nd  arthrosis)  for  chronic  shoulder  pain,  as  such,  we  can-
ot  pinpoint  a  specific  metric  that  most  prominently  factors
or  the  existence  of  either  arthrosis  or  tendinitis.

Patient  satisfaction  with  chronic  shoulder  pain  treatment
as  received  less  attention  in  previous  studies.  Satisfaction
ith  treatment  of  chronic  pain  is  not  merely  a  matter  of  pain

elief.  It  is  important  to  distinguish  satisfaction  with  care  of
atisfaction  with  improvement  after  treatment.  Patient  sat-
sfaction  is  a  subjective  experience;  it  can  be  defined  as  the
motional  feeling  resulting  from  the  comparison  between
he  actual  perceived  performance  and  quality  of  the  treat-
ent  with  the  original  expectations.  It  is  frequently  used  as
n  indicator  of  meaningful  change  in  treatments  for  chronic
ain.  The  definition  of  clinically  significant  change  suggests
hat  PGIC-VP  values  of  6  or  more  correlate  best  with  actual

1
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hange.  According  to  PGIC-VP,  90%  of  our  patients  had  a  clin-
cally  significant  improvement.  In  our  study,  patients  with
igher  reduction  in  NPRS  were  most  closely  correlated  with
GIC-VP  status,  regardless  of  initial  pain  intensity.

Our  study  caveat  is  2-fold:  it  was  conducted  using  a  small
ample  size  and  it  lacks  a control  group.  A  longer-term
ollow-up  would  be  desirable.

Future  research  is  needed  to  assess  the  best  treatment
pproach  for  various  chronic  shoulder  pain  etiologies.

onclusions

ltrasound-guided  suprascapular  nerve  radiofrequency  is  a
afe  and  effective  technique  for  treating  chronic  shoulder
ain,  providing  significant  improvement  in  NPRS  during  at
east  6  months,  accompanied  with  improvement  of  motor
unction  and  higher  levels  of  patient  satisfaction.  Therefore,
his  technique  represents  a  valid  analgesic  approach  to  a
ultimodal  treatment  strategy  of  chronic  shoulder  pain.
Future  randomized  control  trials  are  warranted  for  vali-

ating  these  results.
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