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ABSTRACT

Following specialist training, physiotherapists in some countries, such as the United Kingdom and Norway perform landmark,

and ultrasound guided, soft tissue and joint injections for a wide range of musculoskeletal conditions. Whether they inject or

not, physiotherapists may wish to recommend injections, and people requiring care commonly seek physiotherapists’ opinions

on injection therapy. Globally, there has been a substantial increase in the use of corticosteroid injections to treat musculoskeletal
conditions. Those performing injections or providing advice need be cognisant of the possible harms of the procedures and
communicate this information sensitively to those considering the procedures. This review synthesises evidence for local and systemic
adverse reactions and side effects related to corticosteroid injections in the treatment of non-spinal musculoskeletal conditions.
Multiple databases including PubMed, Medline, PEDro, and Cinahl were searched, and all levels of evidence were included if

they added to the review. Serious adverse events appear to be rare, possibly in part due to under-reporting of side effects. Where
available, suggestions for minimising risk and aftercare have been made. As substantial gaps in the evidence were found, areas for
further research are suggested and a decision-making tool is included to facilitate whether to proceed to injection, proceed with
precaution, or no injection.
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INTRODUCTION

Corticosteroid injections (CSI) are commonly used in the
management of musculoskeletal conditions involving symptoms
related to joints and soft tissues in both athletic and non-athletic
populations. In the United Kingdom (UK) physiotherapists,
rheumatologists, radiologists, pain specialists, nurses, sports and
exercise doctors, and orthopaedic surgeons perform injections
as either image or landmark guided interventions. Although

the use of CSls is increasing, knowledge of their effectiveness

in musculoskeletal pain conditions, together with associated
adverse events and side effects, remains equivocal (Stout et

al., 2019). Adverse drug reactions cost the UK National Health
Service (NHS) £446 million a year (Patton & Borshoff, 2018) and
in the United States of America (USA) approximately USD $30.1
billion dollars (Sultana et al., 2013).

The aim of this paper was to support shared decision making
by clinicians and patients by synthesising evidence for local
and systemic adverse reactions and side effects related to CSls
in the management of upper and lower limb musculoskeletal
conditions.

METHODS

A formal search strategy was not used and is acknowledged as
a possible limitation of the study. Eight co-authors contributed
and performed a search that was designed to cover their area
of expertise. Systematic reviews with and without meta-analysis,
randomised and pseudo-randomised trials, cohort studies, case
control, cases series, and case studies published in the English
language were considered. Both retrospective and prospective
evidence were included. Search terms included “corticosteroid
injection”, “adverse reaction/event”, “side effect”, and
“musculoskeletal condition(s)”. Databases searched were Scopus,
Web of Science, PubMed, Medline, DOAJ, PEDro, and Cinahl.
Eligibility for inclusion was the administration of a CSI used to
treat non-spinal musculoskeletal conditions, either as a stand-
alone treatment, or compared to another intervention, where
adverse events and/or side effects were reported. Exclusion
included CSls for spinal and non-musculoskeletal conditions.

FINDINGS

The information extracted from the papers included in this
manuscript is presented in the following sections, and includes
the pharmacology of corticosteroids, history of injections,
definitions of side and adverse effects, and descriptions of local
and systemic adverse drug reactions and side effects.

The pharmacology of corticosteroids

The adrenal glands are endocrine glands, located above the
kidneys and are involved in the production of hormones. The
outer adrenal cortex produces three corticosteroid hormones
(steroidogenesis): (i) mineralocorticoids that regulate blood
pressure and electrolyte balance, (ii) androgens that are involved
in reproduction, and (iii) glucocorticoids that regulate functions
including glucose metabolism, cognition, skeletal growth,

and inflammation (Ramamoorthy & Cidlowski, 2016). The
term glucocorticoid is a synthesised word: glucose + cortex +
steroid. The circadian release of glucocorticoids is regulated

by the hypothalamic—pituitary—adrenal axis. Cortisol is a
human glucocorticoid and functions to increase blood sugar
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and suppress the immune system. Its release is increased in
response to stress and low blood-glucose. Sustained high levels
of cortisol may lead to an allostatic load (McEwen & Stellar,
1993) and is associated with multiple health concerns. Synthetic
cortisol is known as hydrocortisone and a range of synthetic
glucocorticoids are among the most widely prescribed drugs
worldwide (Ramamoorthy & Cidlowski, 2016). The action of
glucocorticoids is mediated by the intracellular glucocorticoid
receptor (IGR) and once bound to this receptor mediates myriad
effects (Ramamoorthy & Cidlowski, 2016). Several mechanisms
have been proposed that lead to a reduction in inflammation
including inhibition of pro-inflammatory genes that encode
cytokines and cell adhesion (Cruz-Topete & Cidlowski, 2015).
However, glucocorticoids can also induce a pro-inflammatory
response, suggesting their action is very complex and not yet
fully understood (Cruz-Topete & Cidlowski, 2015).

History of injections

From the 1600s the term injection was used to describe the
process of driving a fluid into a body using a purpose-built
tool. As such, the first to perform injections were Indigenous or
First Nation populations who used blowpipes to inject poisons.
Christopher Wren is credited with fashioning a “syringe” from
a quill and bladder to inject dogs with alcohol and opium in
the 17" century. In 1807 the Edinburgh Medical and Surgical
dictionary defined a syringe as “A well-known instrument,
serving to imbibe or suck in a quantity of fluid and afterwards
expel the same with violence. A syringe is used for transmitting
injections into cavities or canals.” In the 20" century references
relating to injections of salvarsan (arsphenamine) for syphilis
(1911), heroin for non-medical use (1925), and analgesics for
musculoskeletal pain conditions (1944) were published.

Steinbrocker (1944) reported:

Analgesic therapy with procaine hydrochloride ... is being
widely employed in a variety of painful disorders and has
established its effectiveness in many of them. Its field of
usefulness has been steadily extended recently, particularly

in acute and chronic musculoskeletal conditions—fibrositis
(myositis), bursitis, neuritis and some arthritides. Although
every practitioner or student of these diseases must
encounter some apparently suitable patients whose stubborn
symptoms fail to respond to procaine or alcohol block,
confusing differences in therapeutic results have been
recorded by various investigators. The mere insertion of a
needle somewhere in the region of pain, without introducing
analgesic solutions, also has been reported to give frequent
lasting relief (p. 397).

Murnaghan and McIntosh (1955) described further uncertainty
regarding CSl, as no differences in outcome for people
diagnosed with painful shoulders injected with hydrocortisone
(n = 24) or lignocaine (n = 27) were reported. They concluded
it was doubtful whether hydrocortisone has any special effect.
Despite this uncertainty, corticosteroid injections became widely
used to treat athletes in the 1960s (Nicols, 2005).

Injection therapy principally involves corticosteroid in isolation or
in combination with anaesthetic. Naturally occurring cortisone
and manufactured corticosteroids have a pharmacological
effect by inhibiting granular tissue formation, ground substance



sulfation, fibroblast and blood vessel formation, and collagen
tissue repair (Nicols, 2005).

Data from the National Health Service (NHS, UK) suggest

that approximately 800,000 prescriptions for injectable
corticosteroids are dispensed annually. The shoulder, accounting
for over one-third of injections, is the most common region
injected and the most common shoulder injection (72% of all
shoulder injections) is for rotator cuff-related shoulder pain
(Cook et al., 2018).

Due to the cost, uncertainty, short-lived clinical benefit, and
potential harms, high numbers of injections are of concern
(Cook et al., 2018; Hoffmann et al., 2020; Mohamadi et al.,
2017). For example, randomised clinical trial results suggest
worse outcomes at one year for CSl in the treatment of tennis
elbow when compared to placebo (Coombes et al., 2013). Intra-
articular CSI at the time of knee arthroscopy increases the risk of
post-operative infection (Kohls et al., 2022), and early findings
suggest that CSI for knee osteoarthritis may contribute to
worsening of the condition as reported in MRI scans (Bharadwaj,
2022) and radiography (Darbandi, 2022).

Definitions of adverse events, adverse reactions, and side
effects

Following the review of the included literature, adverse events,
adverse reactions, and side effects were defined and are
presented in Table 1.

Adverse drug reactions and side effects
Following the review of the included literature, adverse drug
reactions and side effects were extracted and formatted into

Table 1

Definitions of Adverse Events, Adverse Reactions, and Side Effects

two tables. Table 2 details /ocal adverse drug reactions and side
effects, and Table 3 details systemic adverse drug reactions and
side effects.

Other systemic effects

Myopathy

Myopathy refers to a clinical disorder of skeletal muscle. Two
forms, acute and chronic, were discussed in the literature.
Chronic steroid myopathy typically affects the proximal lower
limbs (Minetto et al., 2011) and to a lesser extent the bulbar and
respiratory muscles (Haran et al., 2018). Glucocorticoid-induced
myopathy was first described in 1932 in people diagnosed with
Cushing’s syndrome (Pereira & Freire de Carvalho, 2011). The
pathogenesis is complex as glucocorticoids have a catabolic
effect on muscle, negatively impacting on protein synthesis and
increasing protein catabolism resulting in muscle atrophy (Pereira
& Freire de Carvalho, 2011). Daily doses more of than 40 to

60 mg/day of prednisone or its equivalent can induce clinically
important weakness within two weeks (Paik, 2022). Muscle
weakness is also a sign of adrenal insufficiency and overall
steroid dosage should be accounted for.

Acute steroid myopathy (ASM) is very rare (fewer than 20 cases
have been reported in literature), but needs to be considered

as a plausible adverse effect of steroid injection therapy as it
could occur with dosages normally used to treat musculoskeletal
conditions (Haran et al., 2018). ASM is unpredictable,
heterogeneous and can develop 1-3 days after a single Tmg
Betamethasone intramuscular injection (Sun & Chu, 2017).

The withdrawal of corticosteroids leads to gradual full recovery
over several weeks in most patients (Haran et al., 2018). Before

Term

Definition

Adverse event

An adverse event is an iatrogenic incident that results in harm (mild, moderate) to an individual

because of a medical procedure (assessment or intervention).

Serious adverse event

A serious adverse event occurs when the iatrogenic incident results in severe and life-threatening

harm, hospitalisation, prolongation of existing hospitalisation, significant disability or

incapacity, or death.
Adverse drug reaction

An adverse drug reaction (ADR) has been defined as A response to a drug that is noxious and

unintended and that occurs at doses normally used for prophylaxis, diagnosis, or treatment
of disease, or for modification of physiological function” (Tan et al., 2014, p. 2). An ADR may
be a known effect, or a new and previously unrecognised effect of a drug (Medicines and
Healthcare Products Regulatory Agency, 2006). An ADR may occur locally at the site of the
injection, (e.g., hypopigmentation and subcutaneous fat, muscle atrophy following a wrist
injection), distally, away from the site of the injection (e.g., increased intraocular pressure
following intra-articular knee injection), or systemically (e.g., hyperglycaemia in people with
diabetes mellitus following intra-articular steroid injections) (Taliaferro et al., 2018).

Side effect

The term adverse reaction, also known as toxic effect or side effect, refers to an unwanted effect

experienced by an individual, caused by the drug (Aronson & Ferner, 2005). A side effect is

defined as:

Any unintended effect of a pharmaceutical product occurring at doses normally used in
humans which is related to the pharmacological properties of the medicine. Such effects
may be either positive or negative. Such effects may be well-known and even expected and
may require little or no change in patient management.

New Zealand Journal of Physiotherapy | 2023 | Volume 51| Issue 3 | 219



JBIp Ajpuediyiubis ou
pip sdnoub Juswiesll sy} SSode uled 39U Ul 9Sea4d3P Sy} ‘UoI}da(ul 3y BUIMO||0} 1Byl 910U
01 1uepiodwi sI 1| (£ 10Z ““|e 39 UOPUIYIIA) auljes yim paidaful syuaied o) pasedwod dnotb §
3yl Ul pUNO} SEM UBDS Y|A U0 3deds 1uiof ul uononpal e ‘|sD pajeadas pue pauleisns buimol|o4
(GL0T "B 12 YIBUISAN) SIIPNIS OJHA-UI [BWIIUR PUB UPWNY
Ul A3p1x0304pUOYd pue sbeuwlep abe|11ied sSoIb Yim paleidosse sem (3sop aAienwind/buw
7Z-81 10 9sop/bwE <) 2Insodxa PauIrISNS 10U pue Jaybiy 1yl PIPNPUOD MIIASJ DIJRUISISAS
(6102 "|e 19 busyz) uonessusbap abe|inled s1eis|edde Aew eyl uolew.oy sjeishn
a1epAyip sreydsoydolAd winipjed syowold 4o ‘suisloid Xurew Jo uoissaidxs sy3 ssauddns
‘AujigeIn (193 asealdap ‘sisordode a14>01puoyd sonpul Aew SpI0IS1SOIIHI0D $3sOp Jaybiy uj
(5002 [ 19 |elhy) ssadoud sAnjelsusbap ayi jo ued
S| UOITBWIWEJUl 2J9YM SIUIO[ D11IY1IPOS1SO Ul S9bUBYD dAIBISUSBSP JO S1es 3yl adnpal Aew §D
(G10T [ 13 YDBUIAN)
PaUGIYUI SDWAZUD DAIIRISUSDIP pue PasISIYIUAS Siam |90 abejinied ‘(bw z|—8 01 bw £-7)
ISD }O SISOP MO] Ja14e 1ey) Buipiodal ‘SaIpnis OJLA-Ul [BUIIUE PUB UBWNY JO MIIASI J11BWLSAS
e Ag papoddns si syl (810 [ 12 8320[3) 8be|i1ied Uo PI0JSISOdILOD JO 109)48 aAldal0.d e

Buinsebbns ‘dnolb auljes e 01 pa1edwod USYM SHIIM 991U} 1B PIDNPRI 9I9M S|9AJ| [|-X LN (£L10Z "I
'9pIu0}adE dUOojoUDWIEL) Bw Of JO 950p 3|buls B Buimo||04 “paysiignd usaqg aAey sbulpuly 19 UOPUI\/IIN) (s1eah
Huisoddo pue |edonaInba si abewep abejiied Yum pajenosse ale |SD ydiym Ag Aluiensd ayl [el] [B21ulD Z Jano syruow
(810T "B 12 920]3) 96.|111ed UO SPI0ISISODIHOD JO SIS pul|q a|gnop € Kiana)
3y} JO UOIIBWIOJUI 3|CEN|EA SIPIACID PUB SULIN Ul PUNOJ JSXIBWOI] B SI ‘UMOop3ealq abe|i1ed ‘ogeoe|d Bwot 91e190R
SAIIRISUSDIP YLM Pa1enosse ‘(-1 DN) usbejod || 9dA jo sapndadojsl-D paxul|ssos Aeunn ‘pasiuopuey  palels 10N uiof sauy suojoupwel]  buluuiyy abejiued
‘Pa1eJ1SUOWIBP Ud3Q 10U SeY UOIlesSned aAlluLRd
"(S00T 'S|OIN)
31s e 1e suonoaful 3jdinw 01 paiejas aq Aew sainidni ‘uoniippe uj auojosiupaidjAyiaw
ueys sainidnJ pue S310949p [BANIONJIS 210U 0} Paie|as 9q Aew apluolade suojoupwWeL|
"sbuipuly 8y} papunojuod aney Aew syuedpiped ayy pue Jsydesbouosesyn
3y} Usamiaq Bulpul|q 40 327 (7102 "|e 19 zaJiwey) uoidalul-aid ] 1d e jo 9duasaid sy ul
Po1N220 (9%99) AllJolew sy3 399M U0 Ul S| DY14 padojeAsp uled |elwoldeqgns Joj 91e1ede (1esy
[uojoupwel} bu Qf PaAISdSI OYM S| Y14 JO 9DUSPIAS INoyHM syueddiued €6 4O 9%/ | SSUDIYL
(LL61 ered
"“|e 19 uladjeH) suopus} Jejjo1ed pue ‘wnioybIp JosusIXe ‘sdadiq JO pesy Buo| ‘S9||IYdy Sy Ul Loz e Buisixs
parodal saindny (6661 B 13 SIUI0Y) SO JIWSISAS pue |eJ0] YlIM PaleIdosse ainidni Uopus]l 19 zaljuley) el -ud e (11 ssauPIYY
(#0027 "|e 12 BUOAA) SISSYIUAS [B21UlD [30E] yrm Bbwt 91e190E [IN} 4ND J031e10J)
usbe|j0d pue AjiAiDe 91400us) JO U0ISSaI1ddns Yiim paiedosse 9q Aew ainidns UOpUS) PadNPUI-SD  uado ‘9AIDadSOId  %99) %/ 1 Jap|noys QuojouPwen| aJnydnJ uopual
UOoIHpUOd
(CAlIEIEIEY)) Juondalul 109449 9pIS/UOIIDe3d
sbuipuiy jo Alewwins 9dAy Apnis ERIEToJpll]! JO uoibay asop/bniqg Bnup SsJanpe 8207

S103//3 9PIS pue SUOOe3Y bNniQg 3SI9APY [BI0T]
Z3|qeL

3

1| Issue

e 5

Volurr

2023

herapy

t

o]

220 | New Zealand Journal of Physic



"uondaful Ue Ja}je Jy gY 1Sea| 1B 1o PaIapISU0d g PINOYS SIILIAIIDE SNONUSILS

JO 9>UBPIOAR pUE ‘Spoylaw 4aljal uled |edibojodewleyd-uou ‘sdisabjeue 44 asiwiuiw of

"AJI01SIY [BANIBU PUB ‘1S3 SAI1E|2) 2npadold
150d 1usDIKNSUl ‘ogadou ‘aunpadold sy} buunp sanssiy 01 ewneudy [ed1sAyd o1 anp aq osje Aew d|d
(2002 [ 19 gIeip|0D) SINAOUAS padnpul |e1sAId pue
‘uted ‘uonewwejul wisl-Hoys ul }nsal Aew uondalul syl 4o AUpPY (9871 "d ‘0661 TUNOA
1 19b13g) 49159 p10Ja1s auljje1sAnoidiw sy} Jo uonsabul Jenjedesiul pides, ayi Ag pasned
uondeal e pue (6107 B 12 Yeys) s|e1sAinouiw ploials apnpul Aew suisiueydaul pasodold
(6107 "B 39 Yeys 1 LOZ IS|POH g UOSIaldd {£00Z "[e 19 glejp|oD)
SVA 1ul0d-0| e uo spulod aiow 4o Z Ag (Buljjams -/+) ured ul aseaidul Buiniuwi-49s e si did
"|enuasss sl (G661 “|e 19 diopuee) uoiedipaw aaissaiddnsounwiu
pue ‘sbe psdUBAPE ‘UOIIDB4UI 0 12949P UIYS ‘|elaiew J119YuAsoa3so Jo d1iayisold Jo sousssid
9y ‘snijjoW sa1eqelp ‘pasiuoldwod Apeailje si Wa1sAsS sunwiull ay3 Se Siiiyme plojewnayl
Apeinoiued ‘asessip ulof bunsixa-aid ‘Aisbins puiof snoiasid oy buiusauds uondslul-aid
"syuaiied swos 10} JueAd|al g Aew Bulusaids poolq uondslul-aid
(810C “'|e 12 OUBZUBAOIJ ‘€007 “|e 19 snoqulejeseyD) paiedijdul 1sow Si snaine snd>odojAydels
(6861 ‘UBUIR|OABS 7@ U3SST UOA) UOIIDa4UI
1U92saInb Ajsnoinaid e Jo uoieAilde [euowoy 03 anp Jndd0 Aewl Inqg ‘(6861 ‘USUIR|OABS
19 U9SS3 UOA ‘70T | 12 pUe||OH) 3sned ulew ay3 Ajgeqoud si anbiuyday dindsse Ayjne4
‘anbijey pue ‘sssulzzip ‘essneu ‘ainieladuisl
‘llemun Ajjed1usisAs buljsy ‘buljjams ‘1eay ‘uied [BD0] 249A3S apnpul Aew swoldwlAs Ajies
(£00Z | 12 snoquiejeleyD) SISeD 4O %0 O}
dn ur sind20 uoidUNY UIO JO JusWIEdWI ‘SIOAIAINS Ul "9)ed AJ[BLIOW %G| B YIM ‘(6107 "B 39
yeys) 1SD buimojjoy uonedijdwod diydoliseled Ajjennusiod Ing aied e st siiyme d11dss Jo |elsioeg
(9007 “¥peISNaN {661 ‘uosdwioy] 1 suel)
(£107 '92Uud||90x3 248D PUB Y}|eaH Joj 21n1isul [euonen) 1eak Jad suondslul y—¢ paadxe 10u
puB SYIUOW H—¢ AJ9AS 92UO 01 PaIWI| 8Q P|NOYS SUOII(UI 1YL a4 SUOIIBPUSWWIOISI JULIND
(z102 "sejbnoq)
9OUIPIAS YDJeasal aAlHURp 03 pasoddo se uoluido [euoissajoid uo paseq aq 03 sieadde
SIY3 ING ‘(£00Z "*|e 19 SUOg-IaX|eAN) PR1BIOAPE USS( Sey suoidalul Jo Aduanbaiy ayy buipiwi
(S10Z "[B 13 123WNSNIA 'GL0OZ "[e 19 [BPSJeN) SIHYLIe YLIM paledosse
S1010e} sl 2Je 121p pue ‘uled ‘sbe ‘AudIuyla ‘x3s ‘9jA1Sal| Aleruspas ‘xapul ssew Apoq se
‘S|dwexa 404 "uoIssaIbo.d 9SessIp SIYLEe03}SO 0} uolefas Ul adAiousyd Jo uonngLIuod
93 BULISPISUOD YHOM SI 31 PUB SIIPNIS UYINS Ul ISIXS 0} A|91| 9Je S9|geliea Buipunojuod
(6107 "B 32 Budz ‘8107 "|e 18 niT) Juswade|dal
99U |P101 0} UOIssa1b0id JO Sl oy} aseanul Aew pue (5107 [t 19 [1dS ueA ‘6107 e 1° yeys
/002 ""|e 19 ||IH) uonouny Jo sso| pue uled paseadul Yum a1ejaa1od ssbueyd diydelboipel se
SIHIYLIPO31S0 JO uoissalboid 01 pes| Aew suoidaful passisiuiwpe Ajpusnbauy alouw ‘asop JaybiH

110402 aA11339dsold

(£00T

"'|e 13 g/eJp|0D)

(et} [ed1ulpd
p3||0J1u0d
pasiwopuey

(£10¢

“|e 19 IMmed)

(zi0z

"|e 13 puejjoH

‘€00C "B 1°

snoquiejeleyd)

1104y0d
9AI11D9ds0119Y

610¢

e 19 yeys

1102 I3|poH

13 U0SI919d)
MBIA3] DAIIRIIBN

800Z ees|  000°001L:L

SILAOUASOUD)Y
(010t s, ulenlsnQa(d
“|e 19 syuLg) Jabuly 196611
MBI D11PWIDYSAS %181 Jspjnoys

pw 08 10 O

(dld)

auolpawods@ uled uondalul-1s0d

pa1e1s 10N

siuyLe
d11das/uondau|

sbuipuiy jo Alewwins

19 ewieg) ASAINS -000'€:1 pa1e1s 10N
uonIpuUod
[CIVEIEIEY)) Juondalul
9dAy Apnis ERIEToJpll]! JO uoibay

asop/bnig

129}J9 dpIS/UoIIDea)
Bnip asianpe |07

31221

1| Issue

5

herapy | 2023 | Volume

New Zealand Journal of Physiot



"3|eds anbojeue [BnsiA = SA ‘Uondalul papinb punoselin = 95N
‘[eli1 Pa)|0JIUOD pasiwopuel = | DY ‘SIeal ssaudIy} [erded = | |4 ‘Buibewl 8dUBUOSaI d11aUBRW = [YJAl 1Bl 1N 101104 SSAUXDIYL [N = 1 DY14 'SUOIRISUI PIOISISODILOD = |SD) ‘PIOISISODILIOD = ) 910N

(£10Z "|e 12 MIBd ‘6007 ‘Uosip3 1 sojnodopeded) siJ 8y} 9dnpal 0sje Aew 3del} s|pasu
3y} buoje ,buies|, pI0JS1S JO SSDUBYD Sy} 9INPaJ 0} 91IS UOIDS[Ul Y} JSAO UOISSaIdWOD)
(8102 “[e 12 yoy) dnoib 155N ay1 ul uoneiuswbidodAy Jo sased Joma}
puNoy SIHAOUASOUS] s uleAIIND3Q 104 uondalul pspinb Jewpue| e 01 [HSN buedwod | DY v
(€102 "8 39 ed ‘€107 Ao PN 8 buer] 510z e 19 991
‘wiry)) swulof Japjnoys pue aaus Y1 se YdNns sainidnils dasp 40} 91e193e suojoudwell buisn
"auo|osiupaidjAy1aw Se yans a4i|-4ey J910YS pUe 9ZIS Jejndsjow J3||ews Ylm S JO asn syl
:apnpul uoneluawbidodAy pue AydoJie 1e} adnpai 01 sa1631eI3S
(6102 e 12 UdaID) parenbasumop aJe sahoouepw
se sind>0 uoneiuswbid-ay (9007 | 12 exdND) uoidNPOId UIURIBU Ul PIAJOAUL SBUIY0IAD
Jo suipuejbeysold 3giyul spioJals 1eyy pasodoud sty (810 UedJes 1 1emeunyn) Jnojod Upys

JaxJep yum aidoad ul 3jgedrou aiow Si pue ‘(€107 [ 19 ded ‘600 ‘Uosip3 ) sojnodopeded) (0107 MOQ3 SIUU3L
SHNPEe JO %1—| S1D344e 3| "Siake| [euwilap Jauuiyy 03 anp Ajqissod suoibal snoaueind elaydiiad "“|e 12 syulg) SINAOUASOUR) bw 0| 21831908
3y bundaye Ajsow Unojod upys ul buiusiybil e Aq pasusideleyd si uoieyuswbidodAy Mainal d13eWRISAS %v-£1  Ssulealsnd ag auojoupwel] uoneiusawbidodAH

(€107 "B 19 3ded ‘6107 “|e 32 SUBN (GLOT "B 19 997 ‘W ‘610C "B
19 U9aID (8|07 “eMIes 13 1emeunyn) SYluow QE—9 UIYUM SaAjosal (sheme 1ou 1nq) AjjedidAy
pue ‘(£10¢ ‘Buepn ‘€102 B 33 Yled ‘€102 A0 FIN B Buer 6107 "B 33 UdRID ‘8|07 Uexies
¥ 1eMeUNYD) SYIUOW {7 0} SYa9m OM] UIynim sieadde Ajjlensn i (g10Z e 19 997 ‘WY ‘010Z
"“|e 19 SyULg) %0v—%9 0 UdaM1aq pariodas usaq sey Aydouie e} uondalul-1sod Jo aduapduUl ay |
1004
pue ‘spjue ‘Mog|e ‘puey ‘Isum 3y} se yons suoibai [enipadns siow syay4e Ajjensn Aydouie 1e4
(G10Z "|e 12 997 ‘W) 341|-4|ey Jobuo| pue zis Jejndsjow Jabie| S} 0} NP SPIUOIDE
SUO|OUDWELI} YHM PUB SPI0JSISODIIIO0D 4O $3SOP ybiy ul uowwod alow 3q Aew Ing ‘(1,07
"|e 19 n|bospezAag) suondalul s1e1ede suojosiupaidiAylsw yum panodal ussq sey Aydoaieodn
“UMOUUN SUIBWSJ 9SNED SAIHULSP 9y} ING ‘(9007 “|e 19 epueN ‘Z00Z 'UOQQgIDI|A 1 SUBAT)

wisiueydaw sy} se pasisayrodAy ussq sey sanssiy [ewspids pue [ewlsp sy 01Ul PI0ISISODILI0D (0102 MOQ|9 SIUUs| bw 001
O peauds dieydwAT "anssiy 140s 01Ul UOIIS[Ul PI0ISISODILIOD B BUIMO||04 SUOIIDES) 9SISAPE “le 13 syuLg) SILIAOUASOUD]Y 91e190R Aydone
SNOLI9S PaJapIsuod a.e uoneluswbidodAy pue (Aydoreodi)) Aydoure upys pue 1} SnNOsUBINDGNS MIIASI DI1eWISAS %0v—G'L  Suleasnd aq auojoupwel| 1} snoauenNdgns
UOoIHpUOd
(CalIEIEIEY)) Juondalul 109449 9pIS/UOIIDe3I
sbuipuiy jo Alewwins 9dAy Apnis ERIEToJpll]! JO uoibay asop/bnig Bnip asJanpe B30T

S

| Issue

1

e 5

222 | New Zealand Journal of Physiotherapy | 2023 | Volurr



considering a corticosteroid injection, clinicians are advised
to consider no injection where there is a history of long-term
steroid use.

Glaucoma

Glaucoma is associated with loss of vision due to raised pressure
on the optic nerve. The condition is a leading cause of blindness
globally, and in the UK approximately 2% of the population
over 40 years of age have glaucoma. Corticosteroids increase
intraocular pressure (IOP), cause optic disc cupping, optic nerve
atrophy, and glaucomatous visual field loss (Tripathi et al., 1999)
and corticosteroid-induced glaucoma following corticosteroid
injection (Schacke et al., 2002). In patients with established
glaucoma, a further dangerous increase of the intraocular
pressure due to corticosteroid therapy may often be problematic
(Schacke et al., 2002). Symptoms include sudden onset of
blurred vision leading to unexpected short-term blurred vision or
vision loss, with potential irreversible loss of vision.

Increased IOP typically returns to normal after 2-4

weeks but can persist for over 12 months (Spaeth et al.,

1977). Approximately 18-36% of the general population show
a moderate increase of 5mm Hg or more IOP after topical
administration of corticosteroids with 5-6% of the general
population, and 46-92% of patients with primary open-angle
glaucoma (POAG), experiencing a significant and potentially
damaging rise in IOP after topical glucocorticoid administration
(Tripathi et al., 1999).

One suggestion to explain the mechanism by which
corticosteroids may lead to worsening signs of glaucoma is
exposure to corticosteroids in vitro show increases in ocular cell
size and production of a glycoprotein myocilin that may lead

to primary open angle glaucoma (POAG) (Tamm, 2002). The
heterogeneous nature of the response of corticosteroid-induced
ocular hypertension indicates that other factors could have

a possible role. Elevated IOP has been noted in patients with
Cushing’s syndrome secondary to adrenal adenoma, carcinoma,
or adrenal hyperplasia (Huschle et al., 1990). First-degree
relatives of patients with POAG, diabetes, high myopia, and
with connective tissue diseases (especially rheumatoid arthritis)
are more likely to develop increased IOP after corticosteroid
treatment than the normal population (Manjiani et al., 2015).

If symptoms of visual disturbances, especially bilateral blurred
vision, are experienced, an urgent medical or ophthalmologist
referral is mandatory (Manjiani et al., 2015).

Glaucoma may affect people of all ages, but is more common
in older people, and is more common in people of Afro-
Caribbean, Afro-American, Hispanic, and African descent. It

is more common in near-sighted people and people with high
blood pressure, thin corneas, and diabetes. For people at higher
risk, or for people over the age of 50 years, an eye examination
(if not conducted recently) to exclude glaucoma should be
considered prior to a CSI.

DISCUSSION

This review has highlighted a series of diverse side effects and
adverse events that are associated with corticosteroid injections
for musculoskeletal joint and soft tissue injections. These are
presented in Tables 2 and 3. The review has also highlighted the
paucity and incomplete nature of knowledge surrounding this

practice. The global healthcare community needs to address
this, and Table 3 offers non-exhaustive suggestions for research
to address these deficits.

The review revealed shortcomings in our knowledge with
respect to short-, medium-, and long-term consequences of

CSl injection therapy. This should be presented to patients
considering injection therapy as part of the shared decision-
making process. Table 4 details information that should be
discussed with patients considering an injection for rotator cuff-
related shoulder pain as part of this process.

Based on the information generated in this review, a clinical
decision-making tool was developed to support clinicians in
their decision to proceed to injection, proceed with caution (and
possibly consider other interventions first), or not to inject. This
is presented as an algorithm in Figure 1.

CONCLUSION

There has been an exponential increase in the use of
corticosteroid injections to treat musculoskeletal conditions. This
has not kept pace with knowledge necessary to inform clinicians
and those considering injections on the potential benefits

and possible harms, which include local and systemic adverse
drug reactions and side effects. Our cumulative knowledge is
predominantly based upon studies considered to be of high

risk of bias, retrospective analyses, case studies, and systematic
reviews synthesising inadequate primary data. Serious adverse
events appear to be rare, but this may be due to under-
reporting of side effects. There is unquestionably a definitive
lack of understanding of the depth and breadth of local adverse
drug reactions. This poses a dilemma for clinicians wanting to
reach a balanced clinical decision as to whether the benefits of
an injection outweigh harm. This needs to be addressed and
clinicians recommending and providing injection therapy have a
duty of care to fill the large voids in our knowledge.

We advocate that prior to a CSl an in-depth health history
should be undertaken with a focus on existing comorbidities
such as diabetes and previous or concurrent steroid use.
Screening for systemic infection, glaucoma, a history of mental
illness, and diabetes, must be included. We recommend
providing the Steroid Emergency Card following a third injection
within a 12-month period (NHS, 2020).

KEY POINTS

1. Local and systemic adverse drug reactions and side
effects are associated with corticosteroid injections for
musculoskeletal conditions involving the upper and lower
limbs.

2. Intended benefits and potential harms need to be
communicated with people considering these procedures.

3. Shared decision-making supports people considering
corticosteroid injections to understand the intended benefits
and potential harms associated with the procedures.

4. This review has clearly illustrated substantial deficits in
knowledge relating to most aspects of injection therapy
for non-rheumatological musculoskeletal conditions. These
should be addressed in RCTs and large cohort studies and
require international collaboration.
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Table 3
Recommendations for Future Research

Recommendations

Cartilage thinning

Do CSls lead to cartilage thinning?

If yes, at what doses and volumes, frequency of injections,
which joints are more and less commonly affected, does
the addition of anaesthetic magnify, decrease, or not
change the effect of CS on cartilage thinning?

Does this occur in all joints, or are some more vulnerable
than others?

If this does occur, is it reversible?

Tendon degeneration and ruptures

Do CSls lead to increased tendon degeneration and
ruptures?

If yes, at what doses and volumes, frequency of injections,
which tendons are more and less commonly affected,
does the addition of anaesthetic magnify, decrease,
or not change the effect of corticosteroids on tendon
degeneration and ruptures?

Does this occur in all tendons, or are some more vulnerable
than others?

If degeneration does occur, is it reversible?

Does CSl lead to an increase in surgery, and, if yes, is the
effect influenced by the addition of anaesthetic, and are
some tendons more vulnerable than others?

Joint infection

Should blood tests be conducted routinely in all, some, or
no people, before joint injections to reduce the risk of
unmasking a subclinical infection?

Glaucoma

Should tests be conducted routinely in all, some, or no
people, before CSI to determine if closed angle glaucoma
is present?

Subcutaneous fat atrophy and hypopigmentation

Should sustained pressure be maintained for a specific
duration to reduce the risk of this occurring?

Should superficial structures more at risk be injected under
ultrasound guidance?

Note. CSI = corticosteorid injection.
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Table 4

Information to Support Shared Decision Making Prior to
Considering a Corticosteroid Injection for Rotator Cuff-related
Shoulder Pain

Information

1. CSls for rotator cuff-related shoulder pain appear to have a
small and transient benefit from 4-8 weeks.

2. After 8 weeks CSls have same benefit as anaesthetic-only
injections.

3. There is no evidence that CSls have greater benefit than
anaesthetic-only injections in the medium to long term.

4. Numbers needed to treat = 5 and benefit when pain
reduced may only be mild.

5. When they help, there is uncertainty as to why they reduce
symptoms — reasons include natural improvement, placebo,
and therapeutic effect of the medication.

6. Corticosteroid and anaesthetic injections theoretically may
accelerate tendon and cartilage degeneration.

7. If you have had surgery a CSI may increase the risk of you
requiring additional surgery.

8. (CSls are not a quick or guaranteed fix, and their use needs
to be kept to minimum.

9. You should only consider a CSI if the pain is significantly
impairing your sleep and daily function.

10. Multiple CSlIs are no more beneficial than a single injection.

11. All medicines are associated with side effects and adverse
effects, and you must be informed of these.

12. CSls are more likely to be associated with negative effects
in certain health conditions. The actual risks are often
not known, but people considering CSI need to be made
aware of these.

13. Encourage the question “Is there another management
option, including wait and watch?”

Note. CSI = corticosteroid injection. Publications from which this
information has been sourced include Cook et al. (2018), Cook and
Lewis (2019), Hoffman et al. (2020), Hopewell et al. (2021), Mohamadi
et al. (2017), and Traven et al. (2018).
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and perform ultrasound guided injections. BD is a UK consultant
orthopaedic surgeon and academic, and RB is a UK consultant
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Figure 1
Decision-making Tool for Corticosteroid Injections For Adult Musculoskeletal Condlitions

Decision making tool for corticosteroid injections for

adult musculoskeletal conditions

NB: This does not include considerations for anaesthetics

Conduct a full patient interview and physical examination
Step one: This will facilitate an understanding of the clinical presentation, and progression of the
Assessment condition. It will enable risks or contraindications for injection therapy to be identified. It will

assist in understanding the patient’s values, beliefs, and aspirations around injection therapy.

Step two: Screening DO NOT PROCEED

Contraindications Ti°k. if
applies Consider other options such as physiotherapy
Feeling unwell — Current infection O management, activity modification, other
Taking antibiotics O pharmacological intervention, surgical opinion
Aged under 18 years O
Currently on steroid management O
Site of prosthesis O f
Pregnant/possibly pregnant/breastfeeding O
Recent trauma to intended site of injection O .
Follow pre- and post-vaccination guidelines O If there s any degree of
X uncertainty, speak with the
Immunocompromised (e.g., cancer HIV, TB) O Any box GP. consultant
Planned surgery in next 3months O ticked rheuma’tologist, or other

specialist. For example,

contacting the patients
ophthalmologist to
determine if safe to

. Tick if proceed in the
Precautions applies presence of closed
Diabetes (Type 1/poorly controlled) (] Th ealr,;%g %f:fg;;nce
_ . Epilepsy O and degree of confidence
Hypertension (assess if taking beta blockers) O a clinician has, may
Currently on steroid treatment O No box determine if am'j from
Adrenal insufficiency/Cushing’s syndrome O ticked whom guidance is sought.
~ Bradycardia>50bpm O Following guidance, a
Kidney function compromise O decision to proceed or not
Liver function compromise O proceed will be made.
Myasthenia gravis O
Neurological conditions O
Glaucoma (closed angle) O
Follow pre- and post-vaccination guidelines O PROCEED WITH INJECTION
~ Recent abdominal surgery - Procced with the injection once a shared decision-making
23 steroid injections in past 12 months o process has been completed and the patient is cognizant

of the intended benefits, timeframes, harms, including side
effects and potential adverse events

Shared decision making
Step three: Shared decision making is at the centre of providing safe patient care. Discuss the risks and
. = benefits where evidence is available. Ensure the patient is aware of alternatives including no
Shared decision treatment, no injection, and other management options. Patients should be aware of the side
making effects, adverse effects, and serious adverse effects of corticosteroid injections, as well as
the limitations of the procedures which in some cases may be substantial.

Produced by Christine Bilsborough Smith and Jeremy Lewis (www.drjeremylewis.com)
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