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Abstract

Background: Local corticosteroid preparations are conventionally mixed with local anaesthetic agents to reduce pain 
during injection for various soft tissue affections in Orthopaedics. Although it can anaesthetise the area after injection,  
infiltration process itself can be more painful because of low pH of lidocaine.
Objectives: To assess whether addition of lidocaine actually reduces pain during local steroid injection.
Methods: This was a prospective comparative study conducted at Kathmandu Medical College over a period of nine 
months from June 2020 to February 2021 after obtaining ethical clearance. Patients requiring local corticosteroid 
injection for various indications in Orthopaedics were included by convenience sampling and divided into two groups. 
Out of 147 patients, 75 received steroid with lidocaine and 72 with normal saline. The Visual Analogue Score was 
recorded immediately along with injection in a scale of 0 to 10 where 0 meant no pain at all and 10 meant maximum pain 
imaginable. The difference in median Visual Analogue Score and the mean cost of injection between two groups was 
compared. Findings were analysed using SPSS v.20.
Results: Median Visual Analogue Score in lidocaine group was 5 whereas in normal saline group was 4 (p-value = 0.33, 
Mann-Whitney U test). The mean cost of injection in lidocaine and normal saline groups were Nepali Rupees 339.3 ± 37.7 
and 282.3 ± 36.7 respectively (p <0.001, Student’s t-test).
Conclusion: Removal of lidocaine from steroid preparations in orthopaedics does not make it more painful if not less. It 
also reduces the cost of injection.
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fasciitis, and carpal tunnel syndrome.1-5 It is a common 
practice to mix lidocaine with depot steroid preparation 
for injection.6 One of the possible rationales for this 
admixture is to reduce the injection pain.6 It also carries a 
diagnostic value. The relief of pain after injection confirms 
that the steroid has been injected at the actual source 
of pain. The local anaesthetic also increases the volume 
of the injectate to cover a larger surface.6 The increased 
volume can cause more stretching of the nociceptors 
and hence more pain. Lidocaine has been known to have 
serious side effects including anaphylaxis.7,8

Local injection of lidocaine itself is very painful.9,10 Few 
studies suggest that the pain of injection actually 
increases when steroid is mixed with local anaesthetic 
agent.11 Although it decreases the pain after sometime, 
the infiltration process itself is more painful.11 So the 
theoretical advantage of mixing the steroid with 
lidocaine during intralesional steroid injection to reduce 
the injection pain has been a matter of debate. In this 
study, it was assessed whether mixing lidocaine actually 
reduces the pain during steroid infiltration.

INTRODUCTION

Intralesional corticosteroid injection is a common 
practice in orthopaedic diagnoses like tennis elbow, 

de Quervain’s tenosynovitis, trigger finger, plantar 
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METHODOLOGY
This was a prospective comparative interventional study 
involving all the patients requiring steroid injection 
for various indications in orthopaedics conducted 
after taking ethical clearance (Ref. 2306202001) from 
institutional review committee of Kathmandu Medical 
College Teaching Hospital (KMCTH). The patients were 
divided into two groups on the basis of either they 
received steroid mixed with lidocaine - Group A or steroid 
with normal saline (NS) - Group B. With the confidence 
interval of 95% and power of 80% for detecting a 
minimum difference of 1.2 Visual Analogue Scale (VAS) 
between two groups, the sample size was calculated to 
be 69 in each group by using PS Power and Sample Size 
program. Significance was set at p <0.05.

Patients between 15 years and 70 years of age presenting 
to the Orthopaedics outpatient department of KMCTH 
between June 2020 to February 2021 and requiring local 
corticosteroid injections were included in the study by 
convenience sampling. Patients having contraindication 
for steroid injection or lidocaine, uncontrolled diabetes 
or hypertension or who deferred written informed 
consent were excluded from the study.

The patients presenting on the odd day of Nepali 
calendar were included in group A and those on 
the even days were kept in group B. In group A, two 
millilitres mixture was prepared with one millilitre of 40 
milligrams depot methylprednisolone and one millilitre 
of two percent plain lidocaine in commercially available 
five millilitre syringe and injected at the desired site. In 
group B, the same amount of mixture with one millilitre 
of 40 milligrams depot methylprednisolone and one 

millilitre of normal saline was prepared in five millilitre 
syringe and injected at the desired site. All the patients 
were asked to rate the pain of injection immediately 
in the scale of zero to 10 where zero meant no pain at 
all and 10 meant worst pain imaginable.12,13 Analysis 
was done using IBM Statistical Package for the Social 
Sciences (SPSS) Statistics for Windows, version 20 (IBM 
Corp., Armonk, N.Y., USA). The difference in Median VAS 
score was compared using the Mann-Whitney U test. The 
categorical variables were analysed using Chi-square 
test and the continuous variables were compared by 
Student’s t-test. 

RESULTS
Total of 147 patients were included in the study. Out 
of them 75 (51.1%) were in lidocaine group (Group A) 
and in the normal saline group (Group B) there were 72 
(48.9%) patients (Table 1). 

The variety of conditions included in the study is shown 
in Table 2. The proportion of different diagnoses in two 
groups were similar (p = 0.972).

The median VAS Score in group A with lidocaine was 
five and in group B it was four. The difference in the 
VAS score was not significantly different in two groups 
(Mann-Whitney U test, p = 0.33). The cost of injection was 
significantly less in the normal saline group as compared 
to lidocaine group (Table 3).

The associated comorbidities in each group is shown 
in Table 4. One patient in group A with de Quervain’s 
Tenosynovitis had temporary anaesthesia of radial nerve 
following injection which recovered after the effect 
of local anaesthetic was over whereas no immediate 
complications were noted in group B.

Table 1: Demographics of the study sample

Particulars Steroid with lidocaine (A) Steroid with normal saline (B) p-value
N 75 (51.1) 72 (48.9)
Age in years (Mean ± SD) 51.7 ± 14 53.4 ± 12.1 0.432 (t-test)

Sex
Male  18 (24) 16 (22.2)

0.84 (Chi-square)
Female 57 (76) 56 (77.8)

Side	
Right 44 (58.7) 37 (51.4)

0.41 (Chi-square)
Left 31 (41.3) 35 (48.6)

Dominant side involvement 44 (58.7) 33 (45.8) 0.13 (Chi-square)
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Table 2:	 Variety of conditions included in the study, n (%)

Diagnosis Steroid with lidocaine Steroid with normal saline Total p-value

Tennis elbow 12 (54.5) 10 (45.5) 22

0.972 (Chi-square)

Golfers elbow 4 (66.7) 2 (33.3) 6

Trigger finger 8 (53.3) 7 (46.7) 15

Subacromial impingement 14 (43.8) 18 (56.2) 32

de Quervain's tenosynovitis 10 (55.6) 8 (44.4) 18

Carpal tunnel syndrome 3 (42.9) 4 (57.1) 7

Osteoarthritis knee 16 (51.6) 15 (48.4) 31

Plantar fasciitis 8 (50) 8 (50) 16

Total 75 (51) 72 (49) 147 (100)

Table 3: Comparison of VAS and cost of injection in two groups

Steroid with lidocaine Steroid with normal saline p-value
Median VAS (interquartile range) 5.00 (3.00 - 6.00) 4.00 (3.00 - 5.00) 0.33 (Mann-Whitney U)
Mean cost of injection (NRs.) 339.3 ± 37.7 282.3 ± 36.7 <0.001 (Student’s t-test)

Table 4: Comorbidities among patients in different groups

Comorbidities Steroid with lidocaine Steroid with normal saline

Diabetes 9 (12) 8 (11.1)

Hypertension 8 (10.7) 8 (11.1)

Hypothyroidism 2 (2.7) -

DISCUSSION
Local injection of long acting corticosteroids is a 
common treatment modality for various conditions 
in orthopaedics. Corticosteroids inhibit inflammatory 
response and help reduce symptoms.14,15 Conventionally 
the addition of lidocaine is thought to decrease the pain 
associated with injection during local corticosteroid 
use. The injection of local anaesthetic itself is painful 
and whether the mixture of lidocaine makes injection 
less painful is not well known. Although the area will be 
anaesthetised after lidocaine action comes up, which 
will take some time, it will go away after few hours. So 
theoretically, the injection process will not be painless, 
patient will experience numbness for few hours and 
again pain comes up after the effect of local anaesthesia 
is over. It makes the area numb for some time after the 
procedure, but it adds up to the cost and volume of 
injection. With the injection of lidocaine, patient will also 
have risk though minimal of the severe side effects.7, 8 
We evaluated whether addition of lidocaine is actually 
beneficial to the patient in terms of pain reduction 
during local steroid injection in Orthopaedics.

In this study, lower pain scores were detected in patients 
receiving steroid injection with normal saline compared 
to lidocaine (median VAS 4 vs 5). However, the results 

did not achieve the statistical significance. Patrinely 
showed that the local steroid injection with lidocaine 
was significantly more painful than steroid with placebo 
in patients with trigger finger (VAS 3.5 vs 2).11 Similar 
results were shown by Zakria in injections for various 
dermatological conditions.16 To authors’ knowledge, 
this is the first article mentioning the pain scores in 
patients getting steroid injection with local anaesthetic 
without adrenaline. VAS is a subjective score and the 
pain threshold is different for different people.17,18 
Various factors like site of injection, amount of injectate, 
presence of neuropathy, psychological state, and past 
pain experiences also play an important role in the 
amount of pain perceived.9,17,19-21 These factors were not 
considered in current study, which might be the reason 
for not detecting the significant difference. The study 
involving more objective comparison of pain scores like 
in same individual with bilateral affections would help to 
confirm and further validate the results of this study. 

There is no uniform guideline for the use of lidocaine with 
or without adrenaline while preparing the corticosteroid 
injections. In fingers and sites with end arteries, we follow 
the conventional practice of not injecting lidocaine with 
adrenaline in fear of causing necrosis22 and for uniformity 
in the study we used plain lidocaine in all cases. Lidocaine 
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with adrenaline is even more painful because of being 
more acidic.10, 23 

The most painful part of the steroid injection is the pain 
associated with needle puncture, which activates the 
pacinian corpuscules, mechanoreceptors, and Ruffini 
endings whose impulses travels along the A-delta 
fibres to elicit sharp pricking pain.10 This is not affected 
by addition or removal of lidocaine in the steroid 
preparation. 

The volume of injectate is also an important determinant 
of pain during injection. The infiltration of anaesthetic 
causes the activation of free nerve endings which creates 
an intense and prolonged pain.10 As the volume increases 
there will be more stretching of the nociceptors and the 
intensity of pain will increase.24 Removal of lidocaine 
from the steroid preparation not only reduces the pain 
by reducing the volume of injectate, but also saves the 
patient from potential adverse effects of lidocaine.

Two groups in current study were identical in terms 
of demographics and the associated comorbidities. 

The volume of injectate and the needle size were also 
uniform. 

There were few limitations in this study. The surgeons 
were not blinded about the groups. Injections were not 
given by a single surgeon and injections for different 
diagnosis at different sites were included. The injection 
technique is known to influence the perception of pain 
and thus VAS score.10, 24 Although the groups were similar 
in terms of diagnosis, the variation in the site of injection 
and technique could have led to some bias.

CONCLUSION
The findings of this study challenge the conventional 
thought of alleviating injection pain of steroid with 
addition of lidocaine. The removal of lidocaine does 
not make steroid injection more painful if not less, 
reduces the cost, and abolishes the possibility of adverse 
reactions of lidocaine. Further research with more 
objective measures of pain could add on to this study.

Conflict of interest: None
Source(s) of support: None

REFERENCES
1.	 Cutts S, Gangoo S, Modi N, Pasapula C. Tennis 

elbow: A clinical review article. J Orthop. 2019 Aug 
10;17:203-7. [PubMed | Full Text | DOI]

2.	 Ippolito JA, Hauser S, Patel J, Vosbikian M, Ahmed I. 
Nonsurgical treatment of de quervain tenosynovitis: 
A prospective randomized trial. Hand (N Y). 2020 
Mar;15(2):215-9. [PubMed | Full Text | DOI]

3.	 Johannsen FE, Herzog RB, Malmgaard-Clausen 
NM, Hoegberget-Kalisz M, Magnusson SP, Kjaer 
M. Corticosteroid injection is the best treatment 
in plantar fasciitis if combined with controlled 
training. Knee Surg Sports Traumatol Arthrosc. 2019 
Jan;27(1):5-12. [PubMed | Full Text | DOI]

4.	 O’Gradaigh D, Merry P. Corticosteroid injection for 
the treatment of carpal tunnel syndrome. Ann Rheum 
Dis. 2000 Nov;59(11):918-9. [PubMed | Full Text | DOI]

5.	 Ma S, Wang C, Li J, Zhang Z, Yu Y, Lv F. Efficacy of 
corticosteroid injection for treatment of trigger 
finger: A meta-analysis of randomized controlled 
trials. J Invest Surg. 2019 Aug;32(5):433-41. [PubMed 
| Full Text | DOI]

6.	 Shah A, Mak D, Davies AM, James SL, Botchu R. 
Musculoskeletal corticosteroid administration: 
Current concepts. Can Assoc Radiol J. 2019 
Feb;70(1):29-36. [PubMed | Full Text | DOI]

7.	 Chan TYK. Fatal anaphylactic reactions to lignocaine. 
Forensic Sci Int. 2016 Sep;266:449-52. [PubMed | Full 
Text | DOI]

8.	 Reynolds F. Adverse effects of local anaesthetics. Br J 
Anaesth. 1987 Jan;59(1):78-95. [PubMed | Full Text | 
DOI]

9.	 Arndt KA, Burton C, Noe JM. Minimizing the pain 
of local anesthesia. Plast Reconstr Surg. 1983 
Nov;72(5):676-9. [PubMed | Full Text | DOI]

10.	 Strazar AR, Leynes PG, Lalonde DH. Minimizing the 
pain of local anesthesia injection. Plast Reconstr Surg. 
2013 Sep;132(3):675-84. [PubMed | Full Text | DOI]

11.	 Patrinely JR Jr., Johnson SP, Drolet BC. Trigger finger 
corticosteroid injection with and without local 
anesthetic: A randomized, double-blind controlled 
trial. Hand (N Y). 2021 Sep;16(5):619-23. [PubMed | 
Full Text | DOI]

12.	 Chapman CR, Casey KL, Dubner R, Foley KM, Gracely 
RH, Reading AE. Pain measurement: An overview. 
Pain.1985 May;22(1):1-31. [PubMed | Full Text | DOI]

13.	 Sriwatanakul K, Kelvie W, Lasagna L, Calimlim JF, 
Weis OF, Mehta G. Studies with different types of 
visual analog scales for measurement of pain. Clin 
Pharmacol Ther.1983 Aug;34(2):234-9. [PubMed | Full 
Text | DOI]

https://pubmed.ncbi.nlm.nih.gov/31889742/
https://www.sciencedirect.com/science/article/abs/pii/S0972978X1930248X
https://doi.org/10.1016/j.jor.2019.08.005
https://pubmed.ncbi.nlm.nih.gov/30060681/
https://journals.sagepub.com/doi/10.1177/1558944718791187
https://doi.org/10.1177/1558944718791187
https://pubmed.ncbi.nlm.nih.gov/30443664/
https://link.springer.com/article/10.1007%2Fs00167-018-5234-6
https://doi.org/10.1007/s00167-018-5234-6
https://pubmed.ncbi.nlm.nih.gov/11053073/
https://ard.bmj.com/content/59/11/918.long
https://doi.org/10.1136/ard.59.11.918
https://pubmed.ncbi.nlm.nih.gov/29381439/
https://www.tandfonline.com/doi/full/10.1080/08941939.2018.1424970?scroll=top&needAccess=true
https://doi.org/10.1080/08941939.2018.1424970
https://pubmed.ncbi.nlm.nih.gov/30691559/
https://journals.sagepub.com/doi/full/10.1016/j.carj.2018.11.002
https://doi.org/10.1016/j.carj.2018.11.002
https://pubmed.ncbi.nlm.nih.gov/27458994/
https://www.sciencedirect.com/science/article/abs/pii/S0379073816303103
https://www.sciencedirect.com/science/article/abs/pii/S0379073816303103
https://doi.org/10.1016/j.forsciint.2016.07.006
https://pubmed.ncbi.nlm.nih.gov/3548789/
https://www.bjanaesthesia.org/article/S0007-0912(17)49044-1/pdf
https://doi.org/10.1093/bja/59.1.78
https://pubmed.ncbi.nlm.nih.gov/6622575/
https://handsurgery.org/multimedia/files/preCourse/Minimal Pain Local Anesthesia Injection Technique.pdf
https://doi.org/10.1097/00006534-198311000-00017
https://pubmed.ncbi.nlm.nih.gov/23985640/
https://journals.lww.com/plasreconsurg/Abstract/2013/09000/Minimizing_the_Pain_of_Local_Anesthesia_Injection.30.aspx
https://doi.org/10.1097/prs.0b013e31829ad1e2
https://pubmed.ncbi.nlm.nih.gov/31690121/
https://journals.sagepub.com/doi/pdf/10.1177/1558944719884663
https://doi.org/10.1177/1558944719884663
https://pubmed.ncbi.nlm.nih.gov/4011282/
https://journals.lww.com/pain/Abstract/1985/05000/Pain_measurement__an_overview.1.aspx
https://doi.org/10.1016/0304-3959(85)90145-9
https://pubmed.ncbi.nlm.nih.gov/6872418/
https://ascpt.onlinelibrary.wiley.com/doi/epdf/10.1038/clpt.1983.159
https://ascpt.onlinelibrary.wiley.com/doi/epdf/10.1038/clpt.1983.159
https://doi.org/10.1038/clpt.1983.159


Khanal KR et al.

146Vol. 10 • No. 3 • Issue 37 • Jul.-Sep. 2021 Journal of Kathmandu Medical College

14.	 Abate M, Salini V, Schiavone C, Andia I. Clinical 
benefits and drawbacks of local corticosteroids 
injections in tendinopathies. Expert Opin Drug 
Safety. 2017 Mar;16(3):341-9. [PubMed | Full Text | 
DOI]

15.	 Cole BJ, Schumacher Jr HR. Injectable corticosteroids 
in modern practice. J Am Acad Orthop Surg. 2005 
Jan-Feb;13(1):37-46. [PubMed | Full Text | DOI]

16.	 Zakria D, Patrinely JR Jr, Dewan AK, Albers SE, Wheless 
LE, Simmons AN, et al. Intralesional corticosteroid 
injections are less painful without local anesthetic: 
A double-blind, randomized controlled trial. J 
Dermatolog Treat. 2021 Apr 7:1-4. [PubMed | Full 
Text | DOI]

17.	 Kane RL, Bershadsky B, Rockwood T, Saleh K, Islam NC. 
Visual analog scale pain reporting was standardized. 
J Clin Epidemiol. 2005 Jun;58(6):618-23. [PubMed | 
Full Text | DOI]

18.	 Jensen MP, Karoly P. Self-report scales and procedures 
for assessing pain in adults. In:Turk DC, Melzack R, 
editors. Handbook of pain assessment. 3rd ed. New 
York: The Guilford Press; 2011. p. 19-44. [Full Text]

19.	 Julka A, Vranceanu AM, Shah AS, Peters F, Ring 
D. Predictors of pain during and the day after 
corticosteroid injection for idiopathic trigger finger. J 
Hand Surg Am. 2012 Feb;37(2):237-42. [PubMed | Full 
Text | DOI]

20.	 Ring D, Barth R, Barsky A. Evidence-based medicine: 
Disproportionate pain and disability. J Hand Surg. 
2010 Aug;35(8):1345-7. [PubMed | Full Text | DOI]

21.	 Vranceanu AM, Barsky A, Ring D. Psychosocial aspects 
of disabling musculoskeletal pain. J Bone Joint Surg 
Am. 2009 Aug;91(8):2014-8. [PubMed | Full Text | DOI]

22.	 Zhang JX, Gray J, Lalonde DH, Carr N. Digital necrosis 
after lidocaine and epinephrine injection in the flexor 
tendon sheath without phentolamine rescue. J Hand 
Surg. 2017 Feb;42(2):e119-e23. [PubMed | Full Text | 
DOI]

23.	 Mutalik S. How to make local anesthesia less painful. 
J Cutan Aesthet Surg. 2008 Jan;1(1):37-8. [PubMed | 
Full Text | DOI]

24.	 Zilinsky I, Bar-Meir E, Zaslansky R, Mendes D, Winkler 
E, Orenstein A. Ten commandments for minimal pain 
during administration of local anesthetics. J Drugs 
Dermatol. 2005 Mar-Apr;4(2):212-6. [PubMed | Full 
Text]

https://pubmed.ncbi.nlm.nih.gov/28005449/
https://www.tandfonline.com/doi/full/10.1080/14740338.2017.1276561
https://doi.org/10.1080/14740338.2017.1276561
https://pubmed.ncbi.nlm.nih.gov/15712981/
https://journals.lww.com/jaaos/Fulltext/2005/01000/Injectable_Corticosteroids_in_Modern_Practice.6.aspx
https://doi.org/10.5435/00124635-200501000-00006
https://pubmed.ncbi.nlm.nih.gov/33760691/
https://www.tandfonline.com/doi/full/10.1080/09546634.2021.1906842?scroll=top&needAccess=true
https://www.tandfonline.com/doi/full/10.1080/09546634.2021.1906842?scroll=top&needAccess=true
https://doi.org/10.1080/09546634.2021.1906842
https://pubmed.ncbi.nlm.nih.gov/15878476/
https://www.jclinepi.com/article/S0895-4356(04)00326-9/fulltext
https://doi.org/10.1016/j.jclinepi.2004.11.017
https://www.guilford.com/books/Handbook-of-Pain-Assessment/Turk-Melzack/9781606239766/contents
https://pubmed.ncbi.nlm.nih.gov/22192164/
https://www.jhandsurg.org/article/S0363-5023(11)01381-5/fulltext
https://www.jhandsurg.org/article/S0363-5023(11)01381-5/fulltext
https://doi.org/10.1016/j.jhsa.2011.10.055
https://pubmed.ncbi.nlm.nih.gov/20684932/
https://www.jhandsurg.org/article/S0363-5023(10)00657-X/fulltext
https://doi.org/10.1016/j.jhsa.2010.06.007
https://pubmed.ncbi.nlm.nih.gov/19651964/
https://journals.lww.com/jbjsjournal/Abstract/2009/08000/Psychosocial_Aspects_of_Disabling_Musculoskeletal.28.aspx
https://doi.org/10.2106/jbjs.h.01512
https://pubmed.ncbi.nlm.nih.gov/27955967/
https://www.jhandsurg.org/article/S0363-5023(16)30893-0/fulltext
https://doi.org/10.1016/j.jhsa.2016.10.015
https://pubmed.ncbi.nlm.nih.gov/20300343/
https://www.jcasonline.com/article.asp?issn=0974-2077;year=2008;volume=1;issue=1;spage=37;epage=38;aulast=Mutalik
https://doi.org/10.4103/0974-2077.41161
https://pubmed.ncbi.nlm.nih.gov/15776779/
https://jddonline.com/articles/dermatology/S1545961605P0212X
https://jddonline.com/articles/dermatology/S1545961605P0212X

