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High volume image guided injections and structured
rehabilitation in shoulder impingement syndrome: a
retrospective study

Conclusion: HVIGI&SR should be considered for

short-term treatment of SIS as it showed a signifi-

cant improvement in both pain and function. A pro-

longed period of physiotherapist-led rehabilitation

can then be undertaken for long term benefits.
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Introduction

Approximately 50% of the population has at least one

episode of shoulder pain every year and the cost to

the economy is significant1-4. The prevalence of

shoulder impingement syndrome is estimated at

43.7% in upper arm sports, such as swimming or ten-

nis1. Shoulder impingement syndrome is an umbrella

term that encompasses numerous conditions such as

partial thickness rotator cuff tears, rotator cuff tendi-

nosis and calcific tendinitis5,6. Recent work has sug-

gested that in fact “impingement” does not satisfacto-

rily describe the pathology underlying the pain and it

should in fact be called “rotator cuff disease”7. How-

ever, with more detail in the literature relating to

shoulder impingement syndrome this is the term that

will be used in this manuscript.

Shoulder impingement syndrome causes both pain

and difficulty in performing everyday activities1,6.

Looking at partial thickness rotator cuff tears alone it

is recognised that patients can present with mild pain,

chronic pain or shoulder instability8. According to

Bigliani and Levine (1997) treatment falls broadly into

conservative and surgical management5. Conserva-

tive treatment, recommended as first line treatment,

includes non-steroidal anti-inflammatory drugs, phys-

iotherapy, extracorporeal shock wave therapy and

subacromial steroid injections5,6,9-11. Indeed it is

recognised that partial tears may develop into full-

thickness tears if left untreated12. Today the most

common surgical technique used is arthroscopic sub-

acromial depression, although the evidence for both

conservative and surgical treatment is limited and no

agreement exists within the literature as to what is the

best surgical technique6,8. Complications of surgical

repair include re-tearing and non-healing with pain

therefore recurring12.

Smidt and Greenhave suggested that there is limited

benefit of any conservative treatments for surgical im-

pingement syndrome13. However, it has been shown

that the addition of a physiotherapy regime to a corti-

costeroid injection is beneficial and provides a faster
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Summary

Background: the aim was to establish the effect of

a high volume-image guided injection and struc-

tured rehabilitation (HVIGI&SR) on both pain and

function in shoulder impingement syndrome (SIS).

Methods: 44 participants treated between January

2008 and January 2012 with a >3 month history of

recalcitrant ultrasound-confirmed SIS were sent a

retrospective questionnaire. All participants had

received a HVIGI under ultrasound-guidance con-

sisting of 20 mls of Marcaine with 50 mg of hydro-

cortisone, followed by a period of physiothera-

pist-led rehabilitation. The validated Shoulder

Pain and Disability Index (SPADI) score was used

to establish the change in the score between 1

week pre-injection and 3 weeks post-injection,

along with an 11-point pain scale.

Results: 59% of participants responded. There

was a clinically and statistically significant de-

crease in the SPADI score of 58.7 ± 29.9 (p<0.01).

76% of participants had an improvement in their

score of over 50% from their initial score. There

was a clinically and statistically significant im-

provement in pain of 5.19 ± 2.62 (p<0.01) on the

numerical rating scale of pain.



stable, cohesive team of experienced clinicians with

an agreed care pathway to exclude other differential

diagnoses (f.e. the apprehension test was used to rule

out instability and the empty can test to exclude a ro-

tator cuff tear). Data relating to how many participants

were excluded secondary to this is unavailable. 

Any frank tears and tendinopathic changes such as

bursal thickening or neovascularization were excluded

using an ultrasound scan, performed by a MSK radiol-

ogist; no participants were found to have frank tears

on ultrasound prior to the injection. Participants were

excluded if they previously had shoulder surgery or

suffered from any significant systemic disease, such

as diabetes mellitus. Non-responders, who had not re-

turned the questionnaire within five weeks, were fol-

lowed up via telephone six weeks after initially receiv-

ing the questionnaire.

High volume image guided injection technique

All ultrasound scanning and interventions were carried

out by a single experienced radiologist using the same

ultrasound scanner throughout (Elegra; Siemens, Er-

langen, Germany). A 13 MHz transducer along with

power Doppler imaging was used to guide all injections.

The patients were seated with the ipsilateral arm hang-

ing down and the probe placed in the coronal plane

over the lateral end of the acromion. A 21G green nee-

dle was inserted in the plane directed towards the

anaechoic space of subacromial/subdeltoidbursae (Fig.

1). 20 mls of 0.5% marcaine mixed with 50 mg of hy-

drocortisone was injected under real-time ultrasound

guidance using an aseptic technique.

The participants were then referred for a standard-

ised physiotherapist-led rehabilitation regime by a

consultant physiotherapist; this included immediate

scapular retraining to optimise scapular positioning

when the participant lifted their arm24. Also in the first

week emphasis was placed on achieving full shoulder

girdle range of movement with good scapula-humeral

rhythm. Following on from this, and once the consul-
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improvement in shoulder range of motion, as well as

improving pain14. A recent systematic review showed

shock wave therapy to improve shoulder function and

pain, as well as dissolving calcifications in calcific

tendinitis9.

Chan et al. (2008), Crisp et al. (2008), Morton et al.

(2014), and Humphrey et al. (2010) have shown that

high volume image-guided injections are effective in

treating chronic Achilles and patellar tendinopathy15-18.

It is also not only in tendinopathy that high volume im-

age guided injections have been shown to be effec-

tive19, 20. Ultrasound guided injections of corticos-

teroids in shoulder pain have been shown to be more

effective than blind injections21. The aim of this study

was therefore to outline the novel use of a high volume

image-guided injection in shoulder impingement syn-

drome followed by a physiotherapist-led rehabilitation

regime and establish the effect it has on pain and func-

tion. Our alternative hypothesis was that there would

be an improvement in both pain and function that was

both statistically and clinically significant.

Materials and methods

Forty four patients who each received a single high

volume image-guided injection and structured rehabil-

itation programme (HVIGI&SR) to their shoulder at

one specialist musculoskeletal (MSK) centre between

January 2008 and January 2012 were retrospectively

sent a questionnaire for both pre and post injection.

All of these participants had been referred to the spe-

cialist MSK centre having failed initial rehabilitation

and having seen at least one other clinician prior to

their referral.

The questionnaire included both the SPADI (shoulder

pain and disability index), a validated questionnaire

for both shoulder pain and function which grades a

normal shoulder as 0 and maximally affected as 130,

and an 11 point numerical pain rating scale with 0 as

normal and 10 as maximal pain22. Whilst it is recog-

nised in the literature that an accepted definitive scor-

ing system for shoulder pathology treatment is lack-

ing the SPADI was chosen to describe pain and func-

tion as it has good psychometric properties23. The

primary outcome measure was therefore the change

in the SPADI score from 1 week pre injection to 3-

weeks post injection. Our study was therefore consid-

ered a retrospective case series design.

Patients aged between 18-70 years were included if

they had at least 3 months history of shoulder pain

and loss of function. All participants had been evalu-

ated by a minimum of one clinician and received ei-

ther physiotherapy or another intervention without

satisfactory improvement prior to their HVIGI&SR.

Failure of initial conservative management was con-

sidered if there was deemed to be sub-optimal im-

provement or continued severe pain that prevented

rehabilitation. 

The diagnosis of shoulder impingement syndrome

was based on a combination of clinical history, clinical

examination and imaging. This was performed by a
Figure 1. Image of a high volume image-guided injection in

shoulder impingement syndrome.



tant physiotherapist felt the movement patterns were

corrected satisfactorily, functional strength deficits

were addressed based on an individual participant’s

presentation and sports or activity related require-

ments over a six-week period. In order to move for-

ward to loaded rehabilitation the participant had to

demonstrate good scapular control in each plane un-

der the load of a straight arm, with a particular em-

phasis in maintaining upward rotation and posterior

tilt. These latter two movements have been shown to

be commonly associated with impingement25.

Data analysis

Data were analysed using SPSS version 20 (IBM,

USA) with a paired t-test used to analyse both the pre

and post-injection SPADI scores and pain scale

scores. Statistical significance was set at p<0.05.

Ethical considerations

Ethical clearance was obtained. Consent was ob-

tained via the questionnaire. The study meets the

ethical guidance and standards as laid out by Padulo

et al. (2013)26.

Results

Twenty-six out of forty four participants (59%) who were

initially sent the questionnaire returned it fully complet-

ed. Participant characteristics are shown in Table 1.

There was a statistically significant decrease in the

overall SPADI score of 58.7±29.9 (t=9.94, p<0.01,

95% CI: 46.2-70.3) from 86.5±27.6 to 28.2±26.1.

Over 76% of participants had an improvement in their

score of over 50%. A decrease in the score greater

than 18.1 is consi      dered a clinically significant im-

provement27. The individual results are shown in Fig-

ure 2.

There was a statistically significant decrease of

5.19±2.62 in the mean pain component of the SPADI

from 7.81±1.63 to 2.62±2.62 (t=10.1, p<0.01, 95% CI:

4.13-6.25). No complications were reported by any of

the participants. 50% of participants stated their

symptoms were back to normal, or strongly agreed

their symptoms had improved within the 3 weeks. On-

ly 12% felt their symptoms had not improved. 38%

felt they had neither improved nor worsened within

the three-week period.

Discussion

This is the first study into high volume image-guided

injections in shoulder impingement syndrome. A sig-

nificant improvement in both the SPADI score and

pain scale were shown. The mean decrease in the

SPADI score of 58.9 is considered clinically signifi-

cant, based on a minimal important difference of 13.2

and a minimum detectable change of 18.127. 67% of

participants had a greater than 50% improvement in

their SPADI score which is comparable to similar in-

jections used in shoulder impingement syndrome,

such as in the study by Hollingworth et al. (1983)28.

The results appear to show a better short-term im-

provement in comparison to when only non-steroidal

anti-inflammatory drugs and physiotherapy were

used29. As surgical treatment has no evidence to sug-

gest it is superior to conservative treatment in shoul-

der impingement syndrome, it is likely that a high vol-

ume image-guided injection is comparable without

the additional risks of surgery30. Other injection thera-

pies have also shown similar effectiveness in short

term follow-up in double blind trials, as has exercise
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HVIGI&SR for SIS

Figure 2. Individual changes in SPADI

scores pre- and post-high volume image-

guided injection.

Table 1. Participant characteristics.

Number of participants 26

Mean Age (±SD) 51.4 ± 11.3

Sex 15 females: 11 males

Shoulder injected 13 left: 11 right: 2 unknown

SD; Standard Deviation



and manual therapy alone31,32. It is therefore highly

likely that HVIGI&SR has a similar benefit in the short

term for SIS as was shown by Carette et al. (2003) in

adhesive capsulitis when they used an intra-articular

corticosteroid and physiotherapy regime in compari-

son to a placebo group14. However prospective case-

control studies are required to confirm this.

The results are also comparable to the findings in

both Achilles tendinopathy and patellar tendinopa-

thy15,18. As described by Chan et al. (2008), the

mechanism of HVIGI&SR action remains unproven,

but it has been logically suggested that large volumes

of fluid within a confined space disrupt neo-vessels

and the accompanying nerve supply, which are asso-

ciated with tendinopathy, by breaking or stretching

the vessels whilst also mobilising adhesions15,33,34.

The mechanism of action within the shoulder may be

similar if tendinopathy is present, and we typically ob-

served increased range of movement suggesting soft

tissue mobilisation. However, as seen in both greater

trochanter pain syndrome and medial collateral liga-

ment injuries, it may be that there is disruption of scar

tissue or separation of tissues and mobilisation of ad-

hesions19,20. This is an area where further research is

required, possibly using further imaging or surgical

confirmation.

Study limitations

The follow up time of three weeks in this study was

relatively short and further research is required to es-

tablish the effect over a longer period of time, prefer-

ably with prospective data. The participants did not re-

port any additional treatments during the three weeks,

suggesting the effect was due to the high volume im-

age guided injection and subsequent physiotherapy

regime only. It is likely that the addition of the physio-

therapy will result in the long term gains seen in previ-

ous studies, although this would require further follow

up in the future14. Due to the fact all the participants

had pain for more than three months prior to the injec-

tion it is unlikely that the resolution in symptoms seen

was due to time alone; however prospective case-

controlled studies are required to ensure this. We

should also consider that shoulder impingement syn-

drome is an umbrella term and that some diagnoses

within that may respond better than others, an area

that should be explored further in the future.

The mean age of the participants was 51.4±11.3,

which although is useful for this population, means

that its effectiveness in younger participants, especial-

ly within professional sport, is not clear. This is there-

fore another area for future research and follow-up.

As our study was a retrospective case series it was

possibly prone to recall bias and this may impact on

the results. However all the participants had experi-

enced pain for at least 3 months prior to their HVI-

GI&SR and therefore it is likely that any improvement

from the injection would be noticeable and memo-

rable and therefore less likely to have impacted upon

the results. Furthermore, as this is a first report, the

data should not be regarded as definitive proof of ef-

fect but is valuable as a guide to further research and

clinical innovation.

The study was also carried out over a period of four

years and therefore there was an apparently high

‘lost-to-follow-up’ rate of 41%. The population group

studied included a high number of tertiary referrals

and local inner London patients including city-workers

with quite a high change of residence annually. For

these reasons, we do not believe the loss to follow up

ratio is either excessively high or likely to represent a

systematic effect. Further, questionnaire response

rates in such patient groups are rarely much higher

unless the outcome measure is administered at a pa-

tient contact, which renders such long term follow-up

impossible.

Future research

As described above further research is required to

determine the mechanism of HVIGI&SR in shoulder

impingement syndrome. More work is also required to

establish the duration of the effect and the addition of

further ongoing physiotherapy. Future prospective

case-controlled studies should ensure that measures

are taken to optimize response and minimize con-

cerns due to low response rates. Comparative stud-

ies would allow the effectiveness in comparison to

other treatment modalities be made, as well as estab-

lishing patients’ experience.

Conclusion

High volume image-guided injections followed by a

physiotherapist-led rehabilitation regime have shown

an improvement in both pain and function in the short

term treatment of shoulder impingement syndrome

where conservative measures have already failed.

This is a first report of a novel technique that shows

promising results.
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