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ABSTRACT
Introduction: Lateral epicondylitis is a common condition
causing severe incapacitating pain. Several methods of
treatment have been approached for its management. In our
study we aim to compare the results of injecting steroid and
lignocaine mixture via single injection and peppered
injection technique and analyse the outcome in each
category.
Materials and methods: A prospective randomised study
comprising of 25 patients in each group (single vs peppered
group) were included in the study after satisfying inclusion
and exclusion criteria. Outcome of the treatment was
measured in the form of Patient Related Tennis Elbow
Evaluation (PRTEE) Questionnaire, Visual analogue score
(VAS) and tenderness grading at two weeks, six weeks and
six months after injection.
Results: Results of our study showed that the mean PRTEE
score was 22.36, 18.40 and 14.16 at 2 weeks, 6 weeks and 6
months following peppered injection as compared to 28.96,
21.84 and 25.32 in the single injection group (p value <0.05).
VAS score at 2 weeks, 6 weeks and 6 months after the
peppered injection was found to be 2.72, 1.72 and 1.36 and
in the single injection group was 2.96, 1.92 and 2.72 at
2weeks, 6 weeks and 6 months, respectively (p value <0.05).
On comparison of the 2 groups, there was a significant
reduction of VAS scores at 6 months post-injection (p value
<0.05) and PRTEE score at 6 weeks, 6 months in peppered
injection group. 
Conclusion: The effects of peppered injection technique is
seen to be advantageous over the single injection technique
in the management of chronic lateral epicondylitis. 
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INTRODUCTION
Lateral epicondylitis is a chronic condition characterised by
pain at the common extensor origin over the lateral aspect of
the elbow region. It was first described by Runge in the year
18731, as commonly affecting women in their 5th and 6th
decade. Although it may not necessarily be associated with
playing tennis, it is seen in persons who perform repetitious
movements involving the forearm, with elbow in extension2;
like carpenters, musicians, or computer programmers.
Prevalence of this condition is approximately 1-3% in
general population3-5. Tennis elbow is usually regarded as a
minor ailment, but it causes a nagging pain in the elbow
region interfering with the day-to-day activities of the
affected individuals, and in some instances, may flare up
severely needing immediate intervention. Mechanical
overload and repetitive stress leads to tendinosis and
microtrauma at the extensor carpi radialis brevis muscle
origin. This gradually progresses to a partial injury, which
may lead to a full thickness tendon tear in untreated
individuals6. 

There are several treatment options available for lateral
epicondylitis, conservative treatment in the form of oral
analgesics and anti-inflammatory drugs, physiotherapy,
application of tennis elbow braces and interventional
procedures like intralesional injection of steroids, platelet
rich plasma injection and arthroscopic or open surgery7-8.
Intralesional injection of steroids have been in use in the
treatment of tennis elbow since 19509. Steroid injections
relieve pain, reduce inflammation and improve mobility10.
The significant reduction in pain provided by local steroid
injection is however short lived and is seen to last for only
about six weeks, but they have been found to be superior to
oral analgesics and inflammatory drugs11. In a systematic
review of randomised controlled trials conducted by Smidt et
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al, they concluded that corticosteroids appeared to be
effective in the short term up to six weeks, although the
optimal timing, the dosage and technique of injection needs
to be further researched upon12.  Tonks et al in their study
advocated that steroid injection alone is the first line of
treatment in patients with lateral epicondylitis requiring early
return to daily activities13. There are two well-known
techniques available for injection of intralesional steroid
namely, single injection technique and peppering technique.  
Pruce et al14 first introduced the peppering technique in 1964.
In this technique, after insertion of the needle, it is
withdrawn, redirected and reinserted multiple times, without
emerging out from the skin, which results in the formation of
a hematoma which helps in faster healing of the degenerated
tendon. This injection technique has also been utilised in
delivering drug mixtures for lateral epicondyltis in several
other studies such as those conducted by Altay et al15,
Ghorpade et al16, Dogramaci et al17 and Kumar et al18. Our
study is similar to the study conducted by Kumar et al18 with
the aim to compare the outcomes of single injection versus
peppering technique in the treatment of lateral epicondylitis
and to analyse the results in our population in order to obtain
greater validity to the findings.

MATERIALS AND METHODS
After obtaining Institutional Ethics Committee clearance
(No.VIMS/MED/STAFF/SYN/67/2018-19), a prospective
study was conducted on 50 consecutive patients of lateral
epicondylitis presenting to the Orthopaedic outpatient
department of our hospital, during the period of March 2018
to February 2019. The diagnosis of lateral epicondylitis was
established based on clinical examination with tenderness
over lateral epicondyle, a positive Cozen’s test and Mill’s
manoeuvre. Magnetic resonance imaging (MRI) was not
used in the diagnosis of the condition. Patients with acute
lateral epicondylitis, aged above 18 years and not responding
to conservative therapy (Symptoms and limitation of activity
persist despite adequate analgesia and physiotherapy) for
more than 3 months were included in our study. Patients less
than 18 years of age, patients with evidence of intra-articular
pathology (osteochondritis dissecans, inflammatory arthritis
etc), local skin diseases, entrapment neuropathy (radial
tunnel syndrome), any infective / neoplastic pathology were
excluded from the study.

Sample size and Method of Calculation: Sample size was
calculated based on the formula;
n = 2 [Zα+Z(1-β)]2 (σ)2 / d2, 

where n is sample size; Zα is Standard table value for 5%
level of significance; Z(1-β) is standard table value for 80%; σ
is the standard deviation; d is difference between the mean.
Considering a dropout rate of 10% a final value of n was
measured to be 24.2 and hence a sample size of 25 in each
group was chosen.

All patients were explained about the procedure and a
written informed consent was taken for the same. Patients
were divided into two groups based on systematic random
sampling method with 25 patients in each group. Group 1
received injection by single injection technique and group 2
received injection by peppering technique. Routine
investigations were performed along with RA factor, ESR
and CRP to rule out inflammatory and infective pathology.
AP and Lateral radiographs of the elbow was obtained. All
patients were assessed initially using Visual Analogue Scale
(VAS) and Patient Related Tennis Elbow Evaluation
(PRTEE) questionnaire. 

Patients were seated comfortably with the elbow in 90°
flexion and forearm in pronation. The point of maximal
tenderness is palpated, and the area is sterilised using 10%
povidone-iodine solution. A mixture containing 1ml of
triamcinolone acetonide and 2ml of 2% lignocaine solution
is prepared and injected at the point of maximal tenderness
using an 18-gauge needle. In the single injection technique,
the skin is penetrated at the point of maximal tenderness, and
the needle is inserted up to the bone, withdrawn a few
millimetres and the drug mixture is deposited in this position
entirely (Fig. 1). In the peppered injection technique, skin is
penetrated at the point of maximal tenderness in a similar
fashion; the needle is inserted up to the bone, withdrawn a
few millimetres, a small quantity of the drug mixture is
delivered here. This procedure is repeated several times in
different directions without removing the needle completely
from its initial point of entry in the skin (Fig. 2). Upon
piercing the tendon sheath of the degenerated tendon, a
cracking sensation is noted in most patients. The above
process is stopped when the cracking sensation or the
crepitation ceases. This procedure is usually not very painful
as multiple punctures are made only on the tendon sheath
and it causes no injury to the bone or periosteum18.  Post-
injection, sterile dressing was done and patients were started
on oral anti-inflammatory drugs for three days. Strenuous
activities were avoided in the affected limb. Physiotherapy in
the form of wrist extension stretch, wrist flexion stretch,
supination and pronation strengthening, and finger squeeze
were advised after procedure in a gradual manner as
tolerated by the patients. Patients were followed-up at two
weeks, six weeks and six months post-injection using visual
analogue pain score, PRTEE questionnaire and tenderness
grading19.

RESULTS
The mean age of patients in the single injection group was
38.8 years with majority of the patients, 12 out of 25 (48%)
between 31-40 years of age. Nine patients (36%) were
between 41-50 years, 3 patients (12%) between 21-30 years
and 1 patient (4%) between 51-60 years of age.

In the peppered injection group, the mean age was 38.48
years with majority of the patients; 13 out of 25(52%),
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Table I: Comparison of VAS and PRTEE Scores between single and peppered injection groups

Pre-Injection 2 Weeks 6 Weeks 6 Months

VAS Score Single 7.48 ± 1.19 2.96 ± 0.84 1.92 ± 0.75 2.72 ± 0.85
Peppered 7.08 ± 1.41 2.72 ± 0.74 1.72 ± 0.79 1.36 ± 0.48
P Value ------ 0.29 0.59 <0.05

PRTEE Score Single 58.36 ± 7.72 28.96 ± 5.60 21.84 ± 4.11 25.32 ± 4.23
Peppered 52.84 ± 5.81 22.36 ± 4.47 18.4 ± 3.47 14.16 ± 3.08
P Value ------ 3.34 <0.05 <0.05

Table II: Comparison between pre-injection and post-injection tenderness among the two groups

Tenderness Single injection group Peppered technique group
Pre-injection 6 months post-injection Pre-injection 6 months Post-injection

Grade 3 56% (14 ) 0 48% (12) 0
Grade 2 44% (11) 32% (8) 52% (13) 24% (6)
Grade 1 0 52% (13) 0 52% (13)
No Tenderness 0 16% (4) 0 24% (6)

Fig. 1: Single injection technique.

Fig. 2: Peppered injection technique.
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between 31-40 years of age, 7 patients (28%) between 41-50
years, 3 patients (12%) between 21-30 years and 2 patients
(8%) between 51-60 years of age. 

The mean VAS score in the single injection group was 7.48
at the time of presentation which gradually started declining
after injection to 2.96 at 2 weeks, and 1.92 at 6 weeks, which
was statistically significant, but again started to increase at 6
months to 2.72. The mean VAS score in peppered injection
group was 7.08 at the time of presentation which showed a
steady progressive decline to 2.72, 1.72 and 1.36 at 2 weeks,
6 weeks, and 6 months, respectively. In comparison to the
single injection group, the VAS score in the peppered
injection group was lower even at six months. We noted a
significant reduction (p value < 0.05) in the VAS scores in
both the groups individually after injection at 2 weeks, 6
weeks as well as 6 months. VAS score comparison between
the two groups revealed no significant difference at two
weeks, and six weeks, however at six months post-injection
we noted a significant difference between the two groups
(Table I). 

The pre-injection mean PRTEE score in the single injection
group was 58.36. The mean PRTEE score at 2 weeks, 6
weeks and 6 months after injection was noted to be 28.96,
21.84 and 25.32, respectively. Gradual decline in the PRTEE
score was observed until six weeks of follow-up; however, at
six months the PRTEE score was noted to be increasing. The
pre-injection mean PRTEE score in the peppered injection
group was 52.84. The mean PRTEE score at 2 weeks, 6
weeks and 6 months was noted to be 22.36, 18.4 and 14.16,
respectively. Steady decline in the mean PRTEE scores were
noted even at 6 months of follow-up as opposed to the
findings in the single injection group. Significant reduction
(p value < 0.05) was observed in the PRTEE score in both the
single injection group as well as the peppered injection group
following the injection at two weeks, six weeks, and six
months (Table I). On comparison of the two groups, at two
weeks post-injection, no significant difference was noted;
however, it was noted that there was a significant reduction
in the PRTEE score at 6 weeks and at 6 months with p value
<0.05.

In the single injection group, the pre-injection assessment
revealed that 56% of the patients showed Grade 3 and 44%
of the patients had Grade 2 degree of tenderness19. In the
peppered injection group, 48% of the patients showed Grade
3 tenderness prior to injection and 52% patients showed
Grade 2 tenderness (Table II). Post-injection tenderness
evaluated at 6 months after injection revealed that 32%
patients in the single injection group had grade 2 tenderness,
52% patients had grade 1 tenderness and 16% patients had
no tenderness. In the peppered injection group, 24% patients
had grade 2 tenderness, 52% patients had grade 1 tenderness
and 24% patients had no tenderness (Table II).

DISCUSSION
Lateral epicondylitis is a debilitating condition for the
patient, especially when present for a long duration of time.
Multiple modalities of treatment have been attempted in the
treatment of lateral epicondylitis as described in the
literature6. Most of the patients report symptomatic
improvement with non-operative measures within one year
of treatment and only a small proportion of cases require
surgical intervention. Many theories have been proposed in
the etiology of tennis elbow, but the most widely accepted
theory is that it is caused due to repeated trauma to the
tendon of extensor carpi radialis brevis4.

The PRTEE questionnaire is a very reliable method of
evaluating pain and disability in patients with chronic lateral
epicondylitis. In a study conducted by Rompe et al20, it was
noted that the PRTEE questionnaire was most sensitive to
any change in the improvement or deterioration of patient’s
symptoms following treatment, compared to other methods.
Hence, we used PRTEE scoring to assess clinical outcome at
each follow-up.

In our study, there was a significant reduction in the mean
VAS score and mean PRTEE score at two weeks, six weeks
and six months following injection in the peppered injection
group which was comparable to a study conducted by
Ghorpade et al16 as well as Dogramaci et al17. However, in the
single injection group, the mean VAS score and the mean
PRTEE score showed a significant reduction at two weeks
and six weeks after injection and gradually seen to increase
at six months. This finding was consistent with study
conducted by Ghorpade et al16.

Pre-injection and post-injection tenderness was assessed in
all patients in both groups, and it was noted that there was
significant reduction in tenderness at six months post-
injection in the peppered injection group as compared to the
single injection group. These findings were consistent with
the results seen with the study conducted by Kumar et al18.

The final results seen with our study is similar with those
seen with the study conducted by Dogramaci et al17 who
noted better results with injection by the peppering
technique. It was also noted that the method of injection
showed more significance in the outcome than the drug
mixture. Okcu et al21 in his study observed that the long-term
outcome of the treatment of lateral epicondylitis relies on the
method of injection technique rather than the drug mixture
being injected. He also concluded that the peppering
technique is a more reliable and effective method of injection
than the single injection technique. Altay et al15 in his study,
used the peppering technique to compare local anaesthetic
with a local anaesthetic - corticosteroid mixture and reported
no significant difference between the two groups, further
confirming the fact that the method of injection held more
significance in the treatment of chronic lateral epicondylitis
than the drug mixture itself. 
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Reddy et al22 in their study concluded that steroids and
xylocaine are effective over a short-term basis, however PRP
is effective on long term at 26- and 52-months follow-up as
well. Varshney et al23 reported that single injection of PRP
improves pain and function more than steroids in lateral
epicondylitis and that these findings were sustained over a
long time with no complications. Hsieh et al24 in their study
reported no significant difference between injection of single
dose of steroid versus single dose of lidocaine and found
satisfactory functional outcomes with both the methods.

The strength of our study is that the research objectives were
clearly stated, and explanations were provided for the
measured outcomes. There were no complications noted in
our study. Limitation of this study include the absence of
MRI or Ultrasound to confirm the diagnosis and to assess
healing of the tendon origin after injection, a short follow-up
period, limited sample size and no proper randomisation.

The cracking and crepitus felt during the peppering
technique is subjective leading to interobserver variability
and thereby requires a uniform method of assessment of
adequacy of the injection. Hence ultrasound guided injection
can be adopted in further studies. We also recommend using
MRI before and after injection to assess the amount of
tendon degeneration and regeneration, respectively.

CONCLUSION
Lateral epicondylitis is a chronic and debilitating illness and
the fact that many modes of treatment exist shows that there
is no one particular fool proof method. Our study concludes
that the technique of injection seems to have a more
important effect on the outcome than the drug mixture. The
peppering technique for injection of the steroid/lignocaine
mixture is a simple and effective technique in the relief of
pain in chronic lateral epicondylitis and seems to have a
better outcome as compared to the single injection technique.

CONFLICT OF INTEREST
The authors declare no potential conflict of interest.

REFERENCES

1. Runge F. Zur genese und behandlung des schreibekrampfes. Berl Klin Wochenschr. 1873; 10: 245-8.
2. Nirschl RP, Pettrone FA. Tennis elbow. The surgical treatment of lateral epicondylitis. J Bone Joint Surg Am. 1979; 61(6A): 832-

9.
3. Judson C, Wolf JM. Tennis Elbow: Blood and Platelet-Rich Plasma (PRP) Injections. In: Wolf JM, editor. Tennis Elbow. Boston,

MA: Springer; 2015: 73-83.
4. Calfee RP, Patel A, DaSilva MF, Akelman E. Management of lateral epicondylitis: current concepts. J Am Acad Orthop Surg.

2008; 16(1): 19-29. doi: 10.5435/00124635-200801000-00004
5. Winston J, Wolf JM. Tennis Elbow: Definition, Causes and Epidemiology. In: Wolf JM, editor. Tennis Elbow. Boston, MA:

Springer; 2015: 1-6.
6. Faro F, Wolf JM. Lateral epicondylitis: review and current concepts. J Hand Surg Am. 2007; 32(8): 1271-9. doi:

10.1016/j.jhsa.2007.07.019
7. Labelle H, Guibert R, Joncas J, Newman N, Fallaha M, Rivard CH. Lack of scientific evidence for the treatment of lateral

epicondylitis of the elbow. An attempted meta-analysis. J Bone Joint Surg Br. 1992; 74(5): 646-51. doi: 10.1302/0301-
620X.74B5.1388172

8. Rabago D, Best TM, Zgierska AE, Zeisig E, Ryan M, Crane D. A systematic review of four injection therapies for lateral
epicondylosis: prolotherapy, polidocanol, whole blood and platelet-rich plasma. Br J Sports Med. 2009; 43(7): 471-81. doi:
10.1136/bjsm.2008.052761

9. Krogh TP, Bartels EM, Ellingsen T, Stengaard-Pedersen K, Buchbinder R, Fredberg U, et al. Comparative effectiveness of
injection therapies in lateral epicondylitis: a systematic review and network meta-analysis of randomized controlled trials. Am J
Sports Med. 2013; 41(6): 1435-46. doi: 10.1177/0363546512458237

10. Metz JP. Helpful tips for performing musculoskeletal injections. Am Fam Physician. 2010; 81(1): 15. 

13-OS12-089_OA1  05/04/2022  11:47 AM  Page 95



Malaysian Orthopaedic Journal 2022 Vol 16 No 1 Prakash YR, et al

96

11. Smidt N, van der Windt DA, Assendelft WJ, Devillé WL, Korthals-de Bos IB, Bouter LM. Corticosteroid injections,
physiotherapy, or a wait-and-see policy for lateral epicondylitis: a randomised controlled trial. Lancet. 2002; 359(9307): 657-62.
doi: 10.1016/S0140-6736(02)07811-X

12. Smidt N, Assendelft WJ, van der Windt DA, Hay EM, Buchbinder R, Bouter LM. Corticosteroid injections for lateral
epicondylitis: a systematic review. Pain. 2002; 96(1-2): 23-40. doi: 10.1016/s0304-3959(01)00388-8

13. Tonks JH, Pai SK, Murali SR. Steroid injection therapy is the best conservative treatment for lateral epicondylitis: a prospective
randomised controlled trial. Int J Clin Pract. 2007 Feb;61(2):240-6. doi: 10.1111/j.1742-1241.2006.01140.x

14. Pruce AM, Miller JA Jr, Berger IR. Anatomic landmarks in joint paracentesis. Clin Symp. 1964; 16: 19-30. 
15. Altay T, Günal I, Oztürk H. Local injection treatment for lateral epicondylitis. Clin Orthop Relat Res. 2002; (398): 127-30. 
16. Ghorpade NA, Hatwar RB. Evaluation of the effectiveness of two different local injection types for treatment of patients of

chronic tennis elbow. Int J Contemp Med Res. 2017; 4(10): 2099-103.
17. Dogramaci Y, Kalaci A, Savaş N, Duman IG, Yanat AN. Treatment of lateral epicondilitis using three different local injection

modalities: a randomized prospective clinical trial. Arch Orthop Trauma Surg. 2009; 129(10): 1409-14. doi: 10.1007/s00402-
009-0832-x

18. Kumar R, Vinay N. Evaluation of the clinical results of single injection technique and peppered injection technique in lateral
epicondylitis. Indian J Orthop. Surg. 2015; 1(4): 215-20.

19. Hubbard DR, Berkoff GM. Myofascial trigger points show spontaneous needle EMG activity. Spine (Phila Pa 1976). 1993;
18(13): 1803-7. doi: 10.1097/00007632-199310000-00015

20. Rompe JD, Overend TJ, MacDermid JC. Validation of the Patient-rated Tennis Elbow Evaluation Questionnaire. J Hand Ther.
2007; 20(1): 3-10; quiz 11. doi: 10.1197/j.jht.2006.10.003

21. Okçu G, Erkan S, Sentürk M, Ozalp RT, Yercan HS. Evaluation of injection techniques in the treatment of lateral epicondylitis:
a prospective randomized clinical trial. Acta Orthop Traumatol Turc. 2012; 46(1): 26-9. doi: 10.3944/aott.2012.2577

22. Reddy VV, Chandru V, Patel I, Gopalakrishna SV. Comparison between Corticosteroid, Platelet Rich Plasma (PRP) and
Xylocaine Infiltration for Lateral Epicondylosis (Tennis Elbow): A Prospective Randomized Study. J Trauma Treat. 2016; 2016:
1-5.

23. Varshney A, Maheshwari R, Juyal A, Agrawal A, Hayer P. Autologous Platelet-rich Plasma versus Corticosteroid in the
Management of Elbow Epicondylitis: A Randomized Study. Int J Appl Basic Med Res. 2017; 7(2): 125-8. doi: 10.4103/2229-
516X.205808

24. Hsieh LF, Kuo YC, Lee CC, Liu YF, Liu YC, Huang V. Comparison Between Corticosteroid and Lidocaine Injection in the
Treatment of Tennis Elbow: A Randomized, Double-Blinded, Controlled Trial. Am J Phys Med Rehabil. 2018; 97(2): 83-9. doi:
10.1097/PHM.0000000000000814

How to cite this article:
Prakash YR, Dhanda A, Yallapur KL, Inamdar SS, Darshan GT, Ramakrishna M. Peppering versus Single Injection Technique in
Tennis Elbow - A Prospective Comparative Study. Malays Orthop J. 2022; 16(1): 91-6. doi: 10.5704/MOJ.2203.013

13-OS12-089_OA1  05/04/2022  11:47 AM  Page 96


