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Combined platelet rich plasma intra-articular shoulder injection and
stellate ganglion block. A new technique for management of chronic postmastectomy shoulder pain syndrome
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Lecturer , Assistant Professor2, Anaesthesia, Intensive Care and pain management, Faculty of
Medicine, Mansoura University, 35516, Mansoura, Egypt.
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Background: Adhesive capsulitis of the shoulder is common after breast cancer treatment.
We aimed to compare the effects of using stellate ganglion block (SGB) with bupivacaine
and ketamine alone versus its combined use with intra-articular platelet rich plasma (PRP)
injection in patients with post-mastectomy shoulder pain.
Methods: A prospective randomized open blinded end-point pilot study was conducted in
Mansoura University Oncology Center, Egypt during the period from August 2017 till
April 2018.
Sixty-four patients with chronic post-mastectomy frozen shoulder were enrolled and
allocated into one of two groups. Group A received ultrasound guided SGB with ketamine
(0.5mg/kg) plus 5ml bupivacaine 0.5% and group B received ultrasound guided SGB using
ketamine and bupivacaine in the same dose and intervals as group A plus posterior
approach shoulder injection with PRP (3 times with 1-week interval). Numerical rating
scale (NRS) at rest and at shoulder movement, range of motions (ROM) of shoulder and
disability of arm, shoulder and hand (DASH) questionnaire were recorded. T-test and
ANOVA test (for parametric data) and Mann-Whitny test, Wilcoxon rank test and KruskalWallis test (for non-parametric data) were used for analysis.
Results: Group B showed statistically significant improvement in NRS with shoulder
movement and DASH score at one, two and three months after injection in comparison to
group A (P≤0.001). Also, ROM improved significantly with PRP shoulder injection after
one month from injection.
Conclusion: The combination of intra-articular PRP injection with SGB using ketamine as
adjuvant to bupivacaine produces dramatic improvement in post-mastectomy chronic
shoulder pain. Their combined use reduces the need for analgesia.
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Introduction
Adhesive capsulitis of the shoulder (frozen
shoulder) is a debilitating state characterized by
progressive pain and a reduced range of
movements about the glenohumeral joint that
occurs frequently after breast cancer surgery.1
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Frozen shoulder progresses in three stages: the
freezing (2-9 months), adhesive (4-12 months)
and thawing stages (5-26 months).2 Frozen
shoulder management has focused around
prolonged courses of physiotherapy to maintain
shoulder mobility. Corticosteroids and nonsteroid anti-inflammatory medications are also
considered as adjuvant therapies in reducing pain
and inflammation.3
In refractory cases, there is a controversy about
the ideal therapeutic approach. These approaches
include intra-articular injections, hydrosilation,
manipulation under anaesthesia and surgical
capsular release.1 Among these techniques,
stellate ganglion block (SGB) was emerging as an
effective technique with an early onset of action.3
However, there is no agreement about its use in
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complex regional pain syndrome. Authors
reported variable durations of pain relief
following this technique from one week up to few
months.4 Recently, platelet-rich plasma (PRP)
have been widely used in treatment of many soft
tissue disorders with positive results being rich in
alpha-granules containing biologically active
moieties (such as transforming growth factor-β
and vascular endothelial growth factor) that can
stimulate healing of soft tissues and joints.5
Positive effects of PRP were reported in
treatment of osteoarthritis of the knee;
tendinopathies and rotator cuff injuries6 with
limited trials for post-mastectomy chronic
shoulder pain management.
One of the major advantages of PRP technique is
its long lasting and healing effect that could
extend up to two years.7 From this point, a
treatment concept using the combined technique
(PRP and SGB using bupavicaine and ketamine)
in post-mastectomy chronic shoulder pain was
tested in the current research.

medial side of the opposite scapula from above
and across the neck, from above the same side,
and lastly from below. Patients who were unable
to perform any of these steps completely (i.e.,
with limitation in all movements directions), with
50% reduction in their range of motion including
passive and active external rotation of the
involved shoulder compared to the other shoulder
were included.9
Exclusion criteria were patient refusal to
participate, patients with acute shoulder pain
(post-trauma), non-surgically induced adhesive
capsulitis of shoulder, previous shoulder
pathology before cancer breast surgery, adhesive
capsulitis following operations other than
mastectomy, diabetes, hypothyroidism or
hyperthyroidism, hypersensitivity to amide local
anaesthetics, general contraindications to SGB
and cardiac and hepatic, renal or respiratory
failure. To rule out other causes of adhesive
capsulitis, history, clinical, radiological findings
(x-ray and MRI) and basic laboratory
investigations were evaluated for all patients.
Written informed consents were obtained from all
study participants.

In the current study, we aimed to compare the
effects of using SGB with bupivacaine and
ketamine alone versus its combined use with
intra-articular PRP injection in post-mastectomy Sample size was calculated using G *power 3.1
program. Based on a pilot study of (10 patients of
shoulder pain patients.
each group) and assuming α (type I error) = 0.05
Materials and methods
and β (type II error) = 0.2 (power = 80 %), a
Study design and participants
sample of 64 was assumed (32 for each group)
Our study was a randomized prospective open with effect size = 0.6.
blinded end-point pilot level IV study conducted
in Mansoura University Oncology Center, Egypt Randomization
during the period from August 2017 till April Each patient was assigned randomly in two
2018. We assessed 70 patients for eligibility. The groups using block randomization (block size of
study was accepted by the responsible 4). Group A (n=32) patients received ultrasound
institutional research board. The target population guided SGB using ketamine (0.5mg/kg) plus 5ml
of our study was post-mastectomy shoulder pain bupivacaine 0.5% and completed to a total
patients (6 months post-operative) with frozen volume of 10ml using normal saline. The SGB
shoulder. We included patients subjected to was repeated three times at one week intervals
10
Group B (n=32)
modified radical mastectomy with axillary lymph between each injection.
patients
received
ultrasound
guided
SGB using
node dissection and received 15 cycles of
ketamine
and
bupivacaine
in
the
same
dose and
radiotherapy after surgery aged from 18 to 65yrs
intervals
as
group
A
plus
posterior
approach
and refractory to physiotherapy and non-steroidal
shoulder
injection
with
PRP
(3
times
with
1 week
anti-inflammatory drugs (naproxen in a dose of
8
interval).
Opaque
sealed
envelopes
technique
was
500mg PO every 12 hours).
used for allocation concealment.
Six patients were excluded from the study (two
declined to participate in the study and four did Stellate ganglion block technique
not meet the inclusion criteria). We included The anterior para-tracheal approach C6 was done.
patients in the frozen stage. The patients were We extended the patient’s neck using a pillow
labeled as frozen shoulder according to scratch under the shoulder while lying in a supine
test. Each patient was instructed to scratch his position with slightly opened mouth. Then we
placed a linear probe (5-10 MHz) of Siemens
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Acuson P300 ultrasound machine at the cricoid
cartilage level. The location of C6 transverse
process was determined by the prominent anterior
tubercle (Chassaignac’s tubercle). We inserted a
22-gauge needle and directed towards the
Chassaignac’s tubercle then redirected inferomedially towards the body of C6 until reach out
of Longus Colli muscle while still staying within
the prevertebral fascia. After negative aspiration,
we injected ketamine in a dose of 0.5mg/kg plus
5ml bupivacaine 0.5% completed to a total
volume of 10ml using normal saline and observed
the spread of the anaesthetic agents (Figure 1A).11
The solution was allowed to pass caudally toward
the stellate ganglion by raising the head of the
patient’s bed. We confirmed the success of block
by the development of Horner’s syndrome at side
of injection.

Figure 1A: Ultrasound image at the level of the
cricoid cartilage shows the spread of the
substance injected at the area of the lower
cervical sympathetic chain. N= needle; C=
carotid artery; Ch= Chassaignic´s tubercle; L=
lateral.
PRP preparation
PRP was obtained from a sample of patient’s
blood. Thirty ml venous blood was drawn to yield
5ml of PRP. Citrate dextrose A (an anticoagulant)
was added.12 Preparation of PRP was done by
double centrifugation process. At the initial step,
three layers were generated: an upper layer that
contains white blood cells and platelets, an
intermediate thin layer (buffy coat layer) rich in
white blood cells, and a lower layer composed
mostly of red blood cells. For PRP production,
we transferred the upper two layers to an empty
sterile tube and then centrifuged to help in soft
pellets formation (erythrocyte platelets) at the
bottom of the tube. We removed the upper
portion of the volume (platelet-poor plasma).

Pellets were homogenized in lower third (5ml of
plasma) to produce PRP.13
Posterior approach shoulder injection technique
The patient was positioned in the sitting position
with his ipsilateral hand on the contralateral
shoulder. We placed the ultrasound probe
(frequency 6-13MHz) just caudal to the acromion
over the infraspinatus tendon. The important
anatomical points to detect were infraspinatus
tendon, humeral head, labrum and joint capsule.
The posterior approach target was between the
free edge of labrum and the cartilage of humeral
head underneath the capsule. Once the target was
obtained, we inserted a 22 gauge needle from
lateral to medial direction with in-plane technique
(Figure 1B) then injected 5ml PRP.14

Figure 1B: Ultrasound image of the posterior
glenohumeral joint shows the needle between the
free edge of labrum and the cartilage of humeral
head underneath the capsule. N= needle; H=
humeral head; IS=infraspinatus muscle; GP=
glenoid process; GL= glenoid labrum; L=lateral.
Post-intervention management
The two groups were asked to do stretching
exercises at home as finger walk, cross body
reach and outward and inward rotations. We
asked the patients to warm up their shoulders
before performing the exercises by moist heating
pad for 10-15mins. During the follow up, we
gave paracetamol when numerical rating scale
(NRS) was ≥ 4 at a dose of 10mg/kg/dose (max.
2g/day).
Outcome variables
Primary outcome: Pain intensity was measured
on 11-point NRS at rest and at shoulder
movement before injection, one, two and three
months from the first injection (0 equals no pain
and 10 equals worst imaginable pain).
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Secondary outcome: ROM was measured before
and after one month of first injection. Shoulder
mobility was assessed while the patient was
sitting using goniometry. Also disability of arm,
shoulder and hand (DASH) questionnaire was
done before injection, after one, two and three
months of first injection.
Statistical analysis
The collected data were analyzed using SPSS,
version 16. For continuous data, we tested the Figure 3A: box and whisker plot chart of
data for normality using KS test. Parametric data numerical rating scale (NRS) of studied groups at
were expressed as means and standard deviations rest in different phases of the study
(SD) while non-parametric data were expressed
as median and range. On testing significance of
parametric quantitative data, t-test and ANOVA
test were used. On testing significance of nonparametric data, Mann-Whitney test, Wilcoxon
rank test and Kruskal-Wallis test were used.
Statistically significant results were considered if
P ≤ 0.05.
Results
Table 1 shows the descriptive data of patients,
duration after breast surgery and duration of
shoulder pain in both groups. Total paracetamol
consumption over three months was statistically Figure 3B: box and whisker plot chart of
lower in group B than group A (P<0.001).
numerical rating scale (NRS) of studied groups at
shoulder movement in different phases of the
Patient
Group A
Group B
P value
study
characteristics
N=32
N=32
Age (years)

Mean  SD
55.2±7.9

Mean  SD
51±10.3

0.072

Weight (kg)

77.2±9.1

80.7±3.2

0.044

Height (cm)

158.5±4.3

161.1±2.6

0.005

Duration after
surgery (months)
Duration of pain
(months)
Total consumption
of paracetamol over
three months after
injection (gram)

13.5±0.67

13.78±0.7

0.152

7.44±0.75

7.34±0.86

0.647

86.25±16.9
1

51.45±15.55*

<0.001

Table 1: Distribution of studied patients
according to their descriptive characteristics,
duration after surgery, pain duration and total
consumption of paracetamol NRS values at rest
showed no statistically significant difference
between both groups (Figure 3A), while with
shoulder movement, there was statistically
significant improvement in NRS values in group
B after one, two and three months of first
injection (Figure 3B).

No statistically significant differences were
detected between both groups in ROM before
injection. However, after one month of first
injection, there was statistically significant
improvement in all shoulder movements in group
B compared to group A (Table 2).
Table 2: Comparison between group A and group
B according to their range of movement (ROM)
before injection and one month after first
injection
Movement
action

Range of movement
Group A
N=32
Mean (SD)

Group B
N=32
Mean (SD)

Before
injection
Flexion

93.7 (10.8)

91.4 (11.9)

Extension

35.6 (6.8)

36.3 (6.1)

Abduction

91.8 (11)

92.8 (10.7)

Internal
rotation

57.9 (10.4)

52.5 (10.5)

Indepe
ndent ttest

P value

t=
0.817
t=
0.463
t=
0.393
t=
2.074

0.417
0.645
0.696
0.042
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copes with Aslani et al who injected PRP twice in
a 45-year-old man with frozen shoulder and
found marked improvement in ROM and pain
and recommended PRP usage in treatment of
shoulder capsulitis in more patients using
123
145.9 (12.9)
t = 6.567
<0.001
(15)
randomized trials.17 Kothari et al compared the
Extension
62.1
67.7 (8.6)
t = 2.897
0.005
effect of PRP shoulder injection, ultrasonic
(6.7)
therapy and corticosteroids in the treatment of
Abduction 116.2
141.3 (11.6)
t = 8.873
<0.001
(11)
shoulder peri arthritis and found that single
Internal
68.6
77.5 (5)
t = 5.525
<0.001
injection of PRP resulted in statistically
rotation
(7.6)
significant improvement over corticosteroids and
External
67.1
72.8 (5.5)
t = 3.598
0.001
rotation
(7.1)
ultrasonic therapy in visual analogue score
(VAS), active as well as passive ROM of
As regards DASH score, within-group shoulder and function (Quick DASH).18
comparison revealed statistically significant
reduction in the scores of the questionnaire after Moreover, in a recent study, the efficacy of intraone, two and three months compared to before articular PRP injection was tested in frozen
injection. On the other hand, between-group shoulder treatment through comparing with local
comparison revealed statistically significant anaesthetic procaine. They found that PRP was
reduction in DASH score in group B at the three more effective and had a more prolonged
efficiency in pain and shoulder movement than
studied periods after injection (Figure 3C).
procaine.19
External
rotation
One
month
after first
injection
Flexion

37.2 (10.6)

42.3 (8.8)

t = 2.12

0.038

An important observation in our study was the
significant reduction in the need for the analgesic
drug (paracetamol) in group B. This finding
confirms the success of the combined technique
in alleviating pain in frozen shoulder patients.
Moreover, this could reduce the possible side
effects of long-term analgesic therapy in those
chronic patients.

Figure 3C: Mean and SD of disability of arm,
shoulder and hand (DASH) score of the shoulder
of the study groups at different phases of the
study

On reviewing the literature, we found that SGB
was tried for treatment of adhesive capsulitis of
the shoulder with some success.3 Abdel Dayem et
al10 found significant improvement in pain from
7.6±0.7 to 1.3±0.7 after three months of SGB
injection with ketamine as adjuvant to
bupivacaine and also found significant
improvement in range of motion of shoulder after
injection. In addition, there are several studies
confirming these findings.11,20 To our knowledge,
no reports were published about combined PRP
and SGB in frozen shoulder patients.
Limitations of the study: A single center pilot
study.

Discussion
Increasing attention has been paid for PRP usage
in pain management of joint morbidity, however,
its true effectiveness has not yet fully
established.15 In the current study, we compared
the effect of SGB with ketamine as adjuvant to
bupivacaine versus its combination with intraarticular PRP injection for the first time in postmastectomy shoulder pain.
Conclusion
The combination of intra-articular PRP injection
In current study, patients who received combined with SGB using ketamine as adjuvant to
PRP and SGB with ketamine and bupavicaine bupivacaine produces dramatic improvement in
showed statistically significant improvement post-mastectomy chronic shoulder pain. Their
regarding pain with shoulder movements, ROM combined use reduces the need for analgesia.
and DASH score. This finding could be explained Large-scale clinical trials are required to
by the growth promoting and healing effects of generalize our findings.
PRP on the areas of soft tissue damage.16 This
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