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Abstract

Background: Lateral epicondylitis (LE), also known as tennis elbow, is the most common painful elbow condition.
It affects approximately 1–3% of adults. There are various possible treatments described in the literature, but
evidence to support a gold standard management protocol is lacking. Therefore, the objective of this study was to
evaluate how Brazilian orthopaedists diagnose and treat lateral epicondylitis and compare these results with the
available evidence.

Methods: This is an observational, analytical, cross-sectional study. A questionnaire was prepared to obtain
information from the participants with eight specific questions (2 on diagnosis and 6 on treatment). These
questions were answered voluntarily by participants at 3 major congresses of orthopaedists in Brazil in 2018. The
results were analysed in accordance with the overall number of responses and were evaluated among groups
according to subspecialty.

Results: We obtained a total of 501 questionnaires. Of these, 33 were excluded. The mean age was 38.67 years. The
majority of respondents (91%) were male. We obtained 26.7% from specialists in hand surgery (Hand group), 36.5%
from subspecialists in shoulder and elbow (Shoulder and Elbow group), and 36.8% from generalists in orthopaedics
or from other subspecialties (General Orthopaedists group). For diagnosis, 24.4% did not initially request any
imaging method. The most requested exam was ultrasonography (54.9%). The most prominent indication for initial
treatment was physical therapy. For refractory cases, 78.3% of the respondents preferred doing a local infiltration.
The most commonly used substance for local infiltrations was corticosteroids (89.6%). With respect to the surgical
treatment option, 75.8% of those who recommend it prefer open techniques, and 24.2% prefer arthroscopic
treatment. Of the total respondents, 12.8% did not recommend surgical treatment for LE.

Conclusion: Among Brazilian orthopaedists, the Cozen test is most frequently chosen, and ultrasound is the most
commonly used imaging tool. Nonsurgically, oral nonsteroidal anti-inflammatory drugs (NSAIDs) plus physiotherapy
is the most popular initial therapy, and corticosteroids are the most popular type of infiltration agent. Most
surgeons recommended surgery after 6 months of nonsurgical treatment, and 75.8% preferred the open technique.
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Background
Lateral epicondylitis (LE), or tennis elbow, is widely
studied because it is the most common painful condition
of the elbow. It affects approximately 1–3% of adults [1]
and has a higher incidence in patients whose activities
require repetitive or excessive efforts [2]; therefore, it is
an important cause of absenteeism [1], leading to a so-
cioeconomic impact. Given this context, there is a large
number of studies on the subject [3–13]; in a quick
search of the PubMed database in 2021, using the term
LE, 2571 studies were identified. However, there is un-
certainty about the best way to manage this condition.
Despite its prevalence and morbidity, there is still no
single gold standard management guide for the disorder.
The diagnosis of LE is primarily clinical. Tenderness

over the lateral epicondyle is a common finding [14]. The
Cozen test reproduces pain over the epicondyle, with ac-
tive resistance to extension of the wrist and pronation of
the forearm [14]. The Mills test [15] starts with the elbow
at 90° of flexion, and the examiner passively flexes the
wrist and extends the elbow, while the Maudsley test [16]
is performed by resisting extension of the third finger. All
of these tests are positive in the presence of lateral epicon-
dylar pain [14]. However, imaging tests can help when ad-
dressing referred pain. Conventional radiographs,
ultrasound, and magnetic resonance imaging can be used
to exclude osteoarticular disease, tendon injury, cartilage
damage, synovial plica, and loose bodies, but no clinical
guidelines are set as the gold standard.
Nonsurgical treatment includes patient education, be-

havioural modification, nonsteroidal anti-inflammatory
drugs (NSAIDs), physical therapy, and orthoses. In
addition, shock waves, laser therapy, ultrasound, and

local infiltrations are options. Surgical treatment, such as
open [17] or arthroscopic [18] treatment, can be used,
especially for refractory cases. Many authors have sug-
gested treatment guidelines [19], but no gold standard
has been established.
Due to the myriad of options to address this condition

and the conflicting results of various therapies [19–22],
and given that there is no single flowchart based exclu-
sively on scientific evidence, treatment in clinical prac-
tice is quite extensive and dependent on the choice and
experience of the attending physician. Thus, it can be
helpful to identify diagnosis and treatment patterns in a
country, even if a gold standard is not available. There-
fore, the objective of this study is to appraise how Brazil-
ian orthopaedists diagnose and treat lateral epicondylitis.

Methods
This is an observational, analytical, cross-sectional study. A
questionnaire comprising eight specific questions, two on
diagnosis and six on treatment, is summarized in Table 1.
The questions were answered voluntarily by participants at
the 38th Brazilian Congress on Hand Surgery (MÃO), at
the 12th Brazilian Congress on Shoulder and Elbow Sur-
gery (CBCOC), and at the 50th Brazilian Congress on Or-
thopaedics and Traumatology (CBOT) in 2018.
We included participants from the mentioned con-

gresses, who were members of the Brazilian Society of Or-
thopaedics and Traumatology (SBOT), who agreed to
answer the questionnaire. Participants from other nation-
alities, nonmedical participants, duplicated questionnaires,
those with more than 3 specific answers not filled out, or
those without identification were excluded.

Table 1 The table summarizes the specific questions related to the diagnosis and treatment of lateral epicondylitis, with the
number of responses and possible alternatives that could be checked

Question Number of
possible
responses

Alternatives

Which complementary exam(s) do you use for
diagnosis?

multiple none, radiography, ultrasound, magnetic resonance, or other

Which manoeuver(s) do you use in the
physical exam?

multiple palpation, Cozen, Mill's, Maudsley, other

What is(are) your option(s) for initial
treatment?

multiple Physiotherapy, Orthosis, Rest, Local infiltration, Surgery, Oral anti-
inflammatory, Intramuscular anti-inflammatory

How long after initial treatment do you
recommend a change in treatment?

multiple Up to 1 month, 3–6 months, 6–12 months, >12 months

If symptoms persist, what is your treatment
option?

single Physiotherapy, Orthosis, Rest, Local infiltration, Surgery, Oral anti-
inflammatory, Intramuscular anti-inflammatory

When performing local infiltration, which is
your choice substance?

single do not perform, botulinum toxin, corticosteroids, autologous blood,
sodium hyaluronate, prolotherapy, only anaesthetics

How long after conservative treatment do you
recommend surgery?

single do not recommend, 3 months, 6 months, 12 months

What is your surgery option for lateral
epicondylitis of the elbow?

single open, arthroscopic
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For analysis of the results, participants were divided
into 3 groups based on training: hand specialists (Hand
group), shoulder and elbow specialists (Shoulder and
Elbow group), and general practitioners or orthopaedists
with other subspecialties that may occasionally also treat
a patient with lateral epicondylitis in office (General
Orthopaedists group). A comparative analysis was car-
ried out among the groups to assess the preference
profile.
We tested the normality of the main outcome quanti-

tative variables using the Kolmogorov-Smirnov (KS) test
and verified a normal distribution. The overall quantita-
tive answers were evaluated by the two proportions test,
and qualitative answers were evaluated by ANOVA. To
compare the answers among groups, ANOVA was
employed using variance of quantitative parameters, and
the chi-square test was used to assess possible statistical
associations among qualitative responses. Significance
was verified when the p-value of the results was <0.001.
The confidence level of the results was established with
p < 0.05, and the confidence interval was 95%.

Results
We obtained a total of 501 questionnaires. Of these, 10
were excluded for presenting three or more incomplete
answers; 16 were not included because they were from
nonmedical respondents; four were foreigners; and one
had been answered by the same person at different con-
gresses. Of the 468 evaluated, 38.5% were obtained at
CBOT 2018, 35.9% at CBCOC 2018, and 25.6% at MÃO
2018. The majority of participants (91%) were male.
The analysis of the evaluated questionnaires gave a

95% confidence interval and a margin of error of 4%,
based on the 17,701 orthopaedists registered in the Bra-
zilian Society of Orthopaedics and Traumatology
(SBOT) in March 2018. Based on the 896 members of
the Brazilian Society of Surgery of Shoulder and Elbow
(SBCOC), the results for the 171 (36.5%) specialists in

shoulder and elbow surgery gave a margin of error of
6.75%. Similarly, for the 734 members of the Brazilian
Society of Hand Surgery (SBCM), the results for the 125
(26.7%) specialists in hand surgery gave a margin of
error of 7.99%. The remaining 172 (36.8%) respondents,
with a different fellowship training, were allocated to the
general orthopaedist group.

Diagnosis
The median number of manoeuvres performed in clin-
ical diagnosis was 3, the most common being the Cozen
test [14] (80.1%), local palpation [14] (74.6%), and Mill's
test [15] (60.2%). The Maudsley test [16] had the lowest
indication with 31.3% of participants. There was a statis-
tically significant difference among the groups of special-
ties for the mean number of manoeuvres (p-value <
0.001). Thus, Tukey’s multiple comparison (post hoc)
was used to compare the groups in pairs. Differences
were observed between the General Orthopaedists
group, with the lowest mean for number of manoeuvres,
at 1.99, compared with the Hand group, with a mean of
2.75 (p-value <0.001), and compared with the Shoulder
and Elbow group mean of 2.92 (p-value <0.001).
For imaging diagnosis, 24.4% did not initially request

any imaging method. The most commonly requested
exam was ultrasound, indicated in 54.9% of the re-
sponses. The associations between the number of exams
and the types of exams requested are shown in Table 2.
Nineteen percent of general orthopaedists request an
exam, while 31.2% of the hand group and 31% of the
shoulder and elbow group request an exam.

Treatment
Regarding the choice of initial treatment, the two most
common interventions were physical therapy (86.7%)
and the use of oral anti-inflammatory drugs (NSAIDs)
(74.1%). Another relevant data point is that 11.3% of
participants performed local infiltration as first-line

Table 2 Relationship among the number of exams ordered, percentage in the sample, and results stratified by the combination of
exams and their representativeness in the number of exam groups

Number of exams
ordered

Group percentage (number of
exams)

Result stratified by exam
types

Percentage of combinations in relation to the
total

None 24.4% None 24.4%

1 exam 40.4% XR 5.1%

US 25.9%

MRI 9.4%

2 exams 23.5% XR + US 7.3%

XR + MRI 6.2%

US + MRI 10.0%

3 exams 11.7% XR + US + MRI 11.7%

TOTAL: 100.0% 100.0%

XR radiographs, US ultrasound, MRI magnetic resonance imaging
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therapy. The General Orthopaedist group indicated the
use of oral NSAIDs more frequently than the Hand or
Shoulder and Elbow specialists (p < 0.001). Furthermore,
the Hand group prescribed more orthoses than the other
groups (p < 0.001). No participant recommended surgery
initially. The most frequent associations of overall re-
sponses are shown in Chart 1.
Regarding the period until treatment change, for per-

sistent cases, the General Orthopaedist group change
was 21.6% in the first month and 51.5% in 1–3 months.
The Shoulder and Elbow group tended to wait for a lon-
ger period of time, with the most frequent answer
(44.6%) being 3 and 6 months. With respect to the new
treatment, 78.3% of the overall respondents preferred to
perform local infiltration, and 14.4% preferred surgery.
The substances most frequently used for local infiltra-

tion, both initially and with the persistence of symptoms,
were corticosteroids (89.6%). The subspecialists in the
Hand and General Orthopaedists groups used cortico-
steroids more than 90% of the time, while 83.1% of sub-
specialists in the Shoulder and Elbow group did so, and
the difference was not significant. Sodium hyaluronate
(4.8%), platelet-rich plasma (0.7%), local anaesthetics
only (0.7%), and botulinum toxin (0.2%) were also
mentioned.
Respondents were then asked how long nonsurgical

treatment was maintained. Most of them said they rec-
ommend surgical treatment in cases of refractory re-
sponse to conservative treatment after 6 months (55.1%).
Regarding the other possible answers, 10.8% recom-
mended it after 3 months and 34.1% after 12 months.
With respect to the surgical treatment option, 12.8%

did not recommend it. Regarding those who did recom-
mend surgery, 75.8% preferred open techniques, and

24.2% preferred arthroscopic treatment. The Hand
group indicated open operative treatment more fre-
quently than the other groups (p < 0.001). The compara-
tive analysis among groups regarding these questions is
shown in Table 3.

Discussion
This is the first study to assess how Brazilian orthopae-
dists diagnose and treat lateral epicondylitis. Similar sur-
veys have been conducted in other populations of
professionals [23–25] to determine how lateral epicon-
dylitis is managed. We can compare our results to those
of other populations, although differences may be related
to doctors preferences or health care systems of
countries.
The diagnosis of lateral epicondylitis (LE) is clinical.

The Cozen test, Mills test and palpation are widely used,
although there is a lack of studies examining accuracy of
these tests [26]. Ultrasound is the preferred imaging
method for diagnosis, indicated by 54.9%, in contrast to
4% usage of American Fellowship-trained upper extrem-
ity surgeons before an indication for surgery [23].
Physiotherapy and oral NSAIDs are the main recom-
mendations for first-line therapy, and Amar et al. [25]
also found that these modalities are the most commonly
indicated. Orthoses are more frequently indicated for
hand surgeons, which we verified, and are a frequent in-
dication for american surgeons (68% counterforce brace,
48% wrist brace) [23].
Infiltration is very frequently used as a second-line

therapy by 78.3%, especially with corticosteroids (CS).
Another survey showed the use of CS in infiltrations by
approximately 71% of professionals in the United States
[23]. In the United Kingdom, 21% use it routinely for

Chart 1 Most frequent associations in the initial treatment of lateral epicondylitis. In the caption, the percentages are the sample related to total
answers. NSAIDs Orally: oral nonsteroidal anti-inflammatory drugs. OTHER ASSOCIATIONS refers to the sum of other associations answered with a
frequency of less than 2%
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most patients, and only 40% never use it [24]. In a sur-
vey of surgeons worldwide, 38% recommended infiltra-
tion with CS as a first-line therapy [25]. The results of
our work corroborated that despite the evidence, the
practice is still widely used in our country, even more
frequently than in other populations. Although CS was
the main substance chosen by our participants, there is
evidence against the practice [27–29].
Surgery was not recommended by 12.8% of respon-

dents and was performed using open techniques by
the majority of respondents (75.8%). Additionally,
most of the respondents wait at least 6 months before
surgery. In a study carried out with upper limb spe-
cialists in the USA, 5% of participants did not recom-
mend surgery, and of those who did, 75% preferred
the open technique [23]. Among surgeons in the
United Kingdom, 11% never recommend surgery, with
the majority waiting at least 12 months for this indi-
cation [24]. In a survey of surgeons worldwide, only
10% of them recommended surgical treatment [25];
however, the treatment time was not evaluated, nor
were the first- and second-line treatments differenti-
ated in this study.
As a limitation of this study, we evaluated only par-

ticipants of congresses and members of the SBOT.

However, this study provided a representative sample
of how Brazilian orthopaedists treat this pathology.
We also did not include other professionals who can
treat LE in the study, such as family doctors, occupa-
tional doctors, and rheumatologists. The questions
were presented in a generic way, as it is very difficult
to administer a questionnaire that involves all possible
treatment variables, such as patient requirements and
symptom intensity. In addition, when comparing our
results with findings in other populations [23–25], we
cannot explain whether these differences were due to
personal preferences or could be influenced by differ-
ences in the health system or insurance system in
each country.
As a strength of this work, we publish data that can re-

late the diagnosis and treatment options in our country
with the evidence in the literature. This type of evalu-
ation is important to warn about possible discrepancies.
In addition, it can serve as a reference for the develop-
ment of comparative studies, especially when there is no
definitive evidence about which interventions are best,
as in the case of LE treatment. Another positive point is
the possibility of comparing these practices with those of
other populations, although there are few studies on the
subject, such as those already mentioned [23–25].

Table 3 Distribution of specific questions by subspecialty group (n: number of responses, %: percentage)

GROUPS: Hand Shoulder
and
Elbow

General
Orthopaedists

Total

QUESTION: ANSWER: N % N % N % N %

How long after the initial treatment do you recommend a
change in treatment?

Up to 1 month 10 8.1% 9 5.4% 37 21.6% 56 12.1%

1–3 months 53 42.7% 57 33.9% 88 51.5% 198 42.8%

3–6 months 41 33.1% 75 44.6% 37 21.6% 153 33.0%

6–12 months 14 11.3% 21 12.5% 8 4.7% 43 9.3%

>12 months 6 4.8% 6 3.6% 1 0.6% 13 2.8%

If symptoms persist, what is your treatment option? Surgery 22 17.6% 27 16.1% 18 10.5% 67 14.4%

Local Infiltration 94 75.2% 130 77.4% 140 81.4% 364 78.3%

Other 9 7.2% 11 6.5% 14 8.1% 34 7.3%

When infiltrating, which is your substance of choice? Corticosteroids 109 91.6% 133 83.1% 153 94.4% 395 89.6%

Sodium Hyaluronate 2 1.7% 15 9.4% 4 2.5% 21 4.8%

Platelet-Rich Plasma 0 0.0% 1 0.6% 2 1.2% 3 0.7%

Anaesthetics and
perforations only

7 5.9% 11 6.9% 3 1.9% 21 4.8%

Botulinum Toxin 1 0.8% 0 0.0% 0 0.0% 1 0.2%

How long after conservative treatment do you recommend
surgery?

3 months 8 7.6% 10 6.6% 26 17.2% 44 10.8%

6 months 59 56.2% 84 55.3% 82 54.3% 225 55.1%

12 months 38 36.2% 58 38.2% 43 28.5% 139 34.1%

What is your surgery option for lateral epicondylitis of the
elbow?

Open 104 91.2% 120 73.2% 105 67.3% 329 75.8%

Arthroscopic 10 8.8% 44 26.8% 51 32.7% 105 24.2%

Lazarini et al. BMC Musculoskeletal Disorders          (2021) 22:604 Page 5 of 7



Conclusion
Among Brazilian orthopaedists, the Cozen test is most
frequently chosen, and ultrasound is the most commonly
used imaging tool. Nonsurgically, oral NSAIDs plus
physiotherapy is the most popular initial therapy, and
corticosteroids are the most popular type of infiltration
agent. Most surgeons recommend surgery after 6 months
of nonsurgical treatment, and 75.8% prefer the open
technique.

Acknowledgements
Not applicable

Contributions
RFL is the guarantor of the survey and drafted the manuscript. RFL, LFSC,
FTM, JCB and MJST conceptualized the methods and the questionnaire. RFL,
IAAF, LFSC and RAZ contributed for the collection of the questionnaires, and
tabulated the data obtained. All authors reviewed several drafts of the
manuscript for critical content and also approved the final version.

Funding
No funding was received for conducting this study.

Availability of data and materials
The datasets that will be used and/or analyzed during the current study will
be available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Approval was obtained from the ethics committee of Federal University of
São Paulo, under opinion number 2.795.802. The procedures used in this
study adhere to the tenets of the Declaration of Helsinki. Additional
informed consent was obtained from all individual participants at the same
time the questionnaire was applied, for whom identifying information was
assessed in this article.

Consent for publication
The authors consent to the publication of this paper.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Orthopedics and Traumatology, Felicio Rocho Hospital, Belo
Horizonte, MG, Brazil. 2Department of Orthopedics and Traumatology,
Universidade Federal de São Paulo-Escola Paulista de Medicina
(Unifesp-EPM), São Paulo, SP, Brazil.

Received: 23 January 2021 Accepted: 3 June 2021

References
1. Shiri R, Viikari-juntura E, Varonen H, Heliövaara M. Original contribution

prevalence and determinants of lateral and medial epicondylitis: a
population study. Am J Epidemiol. 2006;164:1065–74. https://doi.org/10.1
093/aje/kwj325.

2. Fan ZJ, Bao S, Silverstein BA, Howard NL, Smith CK, Bonauto DK. Predicting
work-related incidence of lateral and medial epicondylitis using the strain
index. Am J Ind Med. 2014;57:1319–30. https://doi.org/10.1002/ajim.22383.

3. Hoogvliet P, Randsdorp MS, Dingemanse R, Koes BW, Huisstede BMA. Does
effectiveness of exercise therapy and mobilization techniques offer
guidance for the treatment of lateral and medial epicondylitis? A systematic
review. Br J Sports Med. 2013;47:1112–9. https://doi.org/10.1136/bjsports-2
012-091990.

4. Ahmad Z, Siddiqui N, Malik SS, Abdus-Samee M, Tytherleigh-Strong
G, Rushton N. Lateral epicondylitis: a review of pathology and management.
Bone Joint J. 2013;95 B:1158–64. https://doi.org/10.1302/0301-620X.95B9.292
85.

5. Aben A, De Wilde L, Hollevoet N, Henriquez C, Vandeweerdt M, Ponnet
K, et al. Tennis elbow: associated psychological factors. J Shoulder Elbow
Surg. 2018;27:387–92. https://doi.org/10.1016/j.jse.2017.11.033.

6. Tarpada SP, Morris MT, Lian J, Rashidi S. Current advances in the treatment
of medial and lateral epicondylitis. J Orthop. 2018;15:107–10.

7. Lucado AM, Dale RB, Vincent J, Day JM. Do joint mobilizations assist in the
recovery of lateral elbow tendinopathy? A systematic review and meta-
analysis. J Hand Ther. 2019;32:262–276.e1. https://doi.org/10.1016/j.jht.2018.
01.010.

8. Lenoir H, Mares O, Carlier Y. Management of lateral epicondylitis. Orthop
Traumatol Surg Res. 2019;105:2–7. https://doi.org/10.1016/j.otsr.2019.09.004.

9. Krogh TP, Bartels EM, Ellingsen T, Stengaard-Pedersen K, Buchbinder
R, Fredberg, U, et al. Comparative effectiveness of injection therapies in
lateral epicondylitis. Am J Sports Med. 2013;41:1435–46. https://doi.org/10.11
77/0363546512458237.

10. Descatha A, Albo F, Leclerc A, Carton M, Godeau D, Roquelaure Y, et al.
Lateral epicondylitis and physical exposure at work? A review of prospective
studies and meta-analysis. Arthritis Care Res. 2016;68:1681–7. https://doi.
org/10.1002/acr.22874.

11. Pierce TP, Issa K, Gilbert BT, Hanly B, Festa A, McInerney VK, et al. A
systematic review of tennis elbow surgery: open versus arthroscopic versus
percutaneous release of the common extensor origin. Arthrosc J Arthrosc
Relat Surg. 2017;33:1260–1268.e2. https://doi.org/10.1016/j.arthro.2017.01.
042.

12. Bateman M, Littlewood C, Rawson B, Tambe AA. Surgery for tennis elbow: a
systematic review. Shoulder Elbow. 2019;11:35–44. https://doi.org/10.1177/1
758573217745041.

13. Keijsers R, de Vos RJ, Kuijer PPFM, van den Bekerom MPJ, van der Woude
HJ, Eygendaal D. Tennis elbow. Shoulder Elbow. 2019;11:384–92. https://doi.
org/10.1177/1758573218797973.

14. Laratta J, Caldwell JM, Lombardi J, Levine W, Ahmad C. Evaluation of
common elbow pathologies: a focus on physical examination. Phys
Sportsmed. 2017;45:184–90. https://doi.org/10.1080/00913847.2017.1292831.

15. Mills GP. Treatment of tennis elbow. Br Med J. 1928;2:12–3.
16. Roles N, Maudsley R. Radial tunnel syndrome. J Bone Joint Surg Br. 1972;54:

499–508.
17. Nirschl RP, Pettrone FA. Tennis elbow. The surgical treatment of lateral

epicondylitis. J Bone Joint Surg. 1979;61:832–9. https://doi.org/10.2106/
00004623-197961060-00005.

18. Baker CL, Murphy KP, Gottlob CA, Curd DT. Arthroscopic classification and
treatment of lateral epicondylitis: two-year clinical results. J Shoulder Elbow
Surg. 2000;9:475–82. https://doi.org/10.1067/mse.2000.108533.

19. Behrens SB, Deren ME, Matson AP, Bruce B, Green A. A review of modern
management of lateral epicondylitis. Phys Sportsmed. 2012;40:34–40.
https://doi.org/10.3810/psm.2012.05.1963.

20. Lian J, Mohamadi A, Chan JJ, Hanna P, Hemmati D, Lechtig A, et al.
Comparative efficacy and safety of nonsurgical treatment options for
enthesopathy of the extensor carpi radialis brevis: a systematic review and
meta-analysis of randomized placebo-controlled trials. Am J Sports Med.
2019;47:3019–29. https://doi.org/10.1177/0363546518801914.

21. Boyer MI, Hastings H. Lateral tennis elbow: “is there any science out there?”.
J Shoulder Elbow Surg. 1999;8:481–91. https://doi.org/10.1016/S1058-274
6(99)90081-2.

22. Dimitrios S. Lateral elbow tendinopathy: evidence of physiotherapy
management. World J Orthop. 2016;7:463–6. https://doi.org/10.5312/wjo.v7.
i8.463.

23. Niedermeier SR, Crouser N, Speeckaert A, Goyal KS. A survey of fellowship-
trained upper extremity surgeons on treatment of lateral epicondylitis.
Hand. 2019;14:597–601. https://doi.org/10.1177/1558944718770212.

24. Bateman M, Titchener AG, Clark DI, Tambe AA. Management of tennis
elbow: a survey of UK clinical practice. Shoulder Elbow. 2019;11:233–8.
https://doi.org/10.1177/1758573217738199.

25. Amar E, Chechik O, Khashan M, Lador R, Rath E. Lateral epicondylitis
treatment: international survey of surgeons’ preferences and literature
review. Int J Clin Pract. 2014;68:1383–7. https://doi.org/10.1111/ijcp.12478.

26. Zwerus EL, Somford MP, Maissan F, Heisen J, Eygendaal D, van den
Bekerom MPJ. Physical examination of the elbow, what is the evidence? A
systematic literature review. Br J Sports Med. 2018;52:1253–60. https://doi.
org/10.1136/bjsports-2016-096712.

27. Smidt N, van der Windt DA, Assendelft WJ, Devillé WLJM, Korthals-de Bos
IBC, Bouter LM. Corticosteroid injections, physiotherapy, or a wait-and-see

Lazarini et al. BMC Musculoskeletal Disorders          (2021) 22:604 Page 6 of 7

https://doi.org/10.1093/aje/kwj325
https://doi.org/10.1093/aje/kwj325
https://doi.org/10.1002/ajim.22383
https://doi.org/10.1136/bjsports-2012-091990
https://doi.org/10.1136/bjsports-2012-091990
https://doi.org/10.1302/0301-620X.95B9.29285
https://doi.org/10.1302/0301-620X.95B9.29285
https://doi.org/10.1016/j.jse.2017.11.033
https://doi.org/10.1016/j.jht.2018.01.010
https://doi.org/10.1016/j.jht.2018.01.010
https://doi.org/10.1016/j.otsr.2019.09.004
https://doi.org/10.1177/0363546512458237
https://doi.org/10.1177/0363546512458237
https://doi.org/10.1002/acr.22874
https://doi.org/10.1002/acr.22874
https://doi.org/10.1016/j.arthro.2017.01.042
https://doi.org/10.1016/j.arthro.2017.01.042
https://doi.org/10.1177/1758573217745041
https://doi.org/10.1177/1758573217745041
https://doi.org/10.1177/1758573218797973
https://doi.org/10.1177/1758573218797973
https://doi.org/10.1080/00913847.2017.1292831
https://doi.org/10.2106/00004623-197961060-00005
https://doi.org/10.2106/00004623-197961060-00005
https://doi.org/10.1067/mse.2000.108533
https://doi.org/10.3810/psm.2012.05.1963
https://doi.org/10.1177/0363546518801914
https://doi.org/10.1016/S1058-2746(99)90081-2
https://doi.org/10.1016/S1058-2746(99)90081-2
https://doi.org/10.5312/wjo.v7.i8.463
https://doi.org/10.5312/wjo.v7.i8.463
https://doi.org/10.1177/1558944718770212
https://doi.org/10.1177/1758573217738199
https://doi.org/10.1111/ijcp.12478
https://doi.org/10.1136/bjsports-2016-096712
https://doi.org/10.1136/bjsports-2016-096712


policy for lateral epicondylitis: a randomised controlled trial. Lancet. 2002;
359:657–62. https://doi.org/10.1016/S0140-6736(02)07811-X.

28. Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid
injections and other injections for management of tendinopathy: a
systematic review of randomised controlled trials. Lancet. 2010;376:1751–67.
https://doi.org/10.1016/S0140-6736(10)61160-9.

29. Fujihara Y, Huetteman HE, Chung T-T, Shauver MJ, Chung KC. The effect of
impactful articles on clinical practice in the United States. Plast Reconstr
Surg. 2018;141:1183–91. https://doi.org/10.1097/PRS.0000000000004317.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Lazarini et al. BMC Musculoskeletal Disorders          (2021) 22:604 Page 7 of 7

https://doi.org/10.1016/S0140-6736(02)07811-X
https://doi.org/10.1016/S0140-6736(10)61160-9
https://doi.org/10.1097/PRS.0000000000004317

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Diagnosis
	Treatment

	Discussion
	Conclusion
	Acknowledgements
	Contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

