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Quality and Quantity of the Elbow Arthroscopy  
Literature: A Systematic Review and Meta-Analysis
Brandon J. Erickson, MD, Peter N. Chalmers, MD, Gregory L. Cvetanovich, MD, Rachel M. Frank, MD, 
Anthony A. Romeo, MD, and Joshua D. Harris, MD

A lthough elbow arthroscopy was first 
described in the 1930s, it has become 
increasingly popular in the last 30 years.1 

While initially considered as a tool for diagnosis 
and loose body removal, indications have ex-
panded to include treatment of osteochondritis 
dissecans (OCD), treatment of lateral epicondylitis, 
fixation of fractures, and others.2-5 Miyake and col-
leagues6 found a significant improvement in range 
of motion, both flexion and extension, and out-

come scores when elbow arthroscopy was used 
to remove impinging osteophytes. Babaqi and 
colleagues7 found significant improvement in pain, 
satisfaction, and outcome scores in 31 patients 
who underwent elbow arthroscopy for lateral epi-
condylitis refractory to nonsurgical management. 
The technical difficulty of the procedure, lower 
frequency of pathology amenable to arthroscopic 
intervention, and potential neurovascular compli-
cations make the elbow less frequently evaluated 

Abstract
The purpose of this article is to perform a systematic re-
view and meta-analysis of elbow arthroscopy literature 
to answer the following questions: “Across the world, 
what demographic of patients are undergoing elbow 
arthroscopy, what are the most common indications for 
elbow arthroscopy, and how good is the evidence?” 

The authors hypothesized that patients who undergo 
elbow arthroscopy will be chiefly age <40 years, the 
most common indication for elbow arthroscopy will 
be a release/débridement, and the evidence regarding 
elbow arthroscopy will be poor. Also, no significant 
differences will exist in elbow arthroscopy publica-
tions, subjects, outcomes, and techniques based on 
continent/country of publication.

A systematic review was registered with the Inter-
national Prospective Register of Ongoing Systematic 
Reviews (PROSPERO) and performed with Preferred 
Reporting Items for Systematic Reviews and Me-
ta-Analyses (PRISMA) guidelines using 3 publicly 
available databases. Therapeutic clinical outcome 
investigations reporting arthroscopic elbow outcomes 
with levels of evidence I-IV were eligible for inclusion. 
All study, subject, and surgical technique demograph-
ics were analyzed and compared between continents 
and countries. Statistics were calculated using 1-way 

analysis of variance (ANOVA) to compare between 
continents and Pearson’s correlation coefficients to 
evaluate changes over time.

In total, 112 studies were included (3093 subjects; 
3168 elbows; 64% male; mean 34.9 ± 14.68 years. Mean 
33.4 ± 26.02 months follow-up. Most studies were level 
IV evidence (94.6%) and had a low Modified Coleman 
Methodology Score (MCMS) (mean 28.1 ± 8.06). From 
1985 through 2013, the number of publications signifi-
cantly increased with time (P = .004) in all continents. 
The 3 most common indications for elbow arthroscopy 
were osteochondritis dissecans (OCD), lateral epicon-
dylitis, and release and débridement. The number of 
reported cases for the 3 most common indications sig-
nificantly increased over time but did not differ between 
regions (P  > .05 in all cases). Thirty-two studies (28.6%) 
reported clinical outcomes, the most common of which 
was the Mayo Elbow Performance Score, reported 
in 9.8% of studies. The quantity, but not the quality, 
of arthroscopic elbow publications has significantly 
increased over time. Most patients undergo elbow 
arthroscopy for lateral epicondylitis, OCD, and release 
and débridement. Pathology and indications do not 
appear to differ geographically with more men under-
going elbow arthroscopy than women.
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with the arthroscope vs other joints, such as the 
knee and shoulder.2,8,9

Geographic distribution of subjects undergoing 
elbow arthroscopy, the indications used, surgical 
techniques being performed, and their associated 
clinical outcomes have received little to no recogni-
tion in the peer-reviewed literature.10 Differences in 
the elbow arthroscopy literature include charac-
teristics related to the patient (age, gender, hand 
dominance, duration of symptoms), study (level of 
evidence, number of subjects, number of partici-
pating centers, design), indication (lateral epicondy-
litis, loose bodies, olecranon osteophytes, OCD), 
surgical technique, and outcome. Evidence-based 
medicine and clinical practice guidelines direct 
surgeons in clinical decision-making. Payers 
investigate the cost of surgical interventions and 
the value that surgery may provide, while following 
trends in different surgical techniques. Regulatory 
agencies and associations emphasize subjec-
tive patient-reported outcomes as the primary 
outcome measured in high-quality trials. Thus, in 
discussion of complex surgical interventions such 
as elbow arthroscopy, it is important to character-
ize the studies, subjects, and surgeries across the 
world to understand the geographic similarities 
and differences to optimize care in this clinical 
situation.

The goal of this study was to perform a system-
atic review and meta-analysis of elbow arthroscopy 
literature to identify and compare the charac-
teristics of the studies published, the subjects 
analyzed, and surgical techniques performed 
across continents and countries to answer these 
questions: “Across the world, what demographic 
of patients are undergoing elbow arthroscopy, 
what are the most common indications for elbow 
arthroscopy, and how good is the evidence?” The 
authors hypothesized that patients who undergo 
elbow arthroscopy will be largely age <40 years, 
the most common indication for elbow arthrosco-
py will be a release/débridement, and the evidence 
for elbow arthroscopy will be poor. Also, no signif-
icant differences will exist in elbow arthroscopy 
publications, subjects, outcomes, and techniques 
based on continent/country of publication.

Methods
A systematic review was conducted according to 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines using a 
PRISMA checklist.11 Systematic review registration 
was performed using the International Prospective 

Register of Ongoing Systematic Reviews (PROS-
PERO; registration number, CRD42014010580; 
registration date, July 15, 2014).12 Two study au-
thors independently conducted the search on June 
23, 2014 using the following databases: Medline, 
Cochrane Central Register of Controlled Trials, 
SportDiscus, and CINAHL. The electronic search 
citation algorithm used was: (elbow) AND arthros-
copy) NOT shoulder) NOT knee) NOT ankle) NOT 
wrist) NOT hip) NOT dog) NOT cadaver). English 
language Level I-IV evidence (2012 update by the 
Oxford Centre for Evidence-Based Medicine13) 
clinical studies were eligible for inclusion into this 
study. Abstracts were ineligible for inclusion. All 
references in selected studies were cross-refer-
enced for inclusion if they were missed during the 
initial search. Duplicate subject publications within 
separate unique studies were not reported twice. 
The study with longer duration follow-up, higher 
level of evidence, greater number of subjects, or 
more detailed subject, surgical technique, or out-
come reporting was retained for inclusion. Level 
V evidence reviews, expert opinion articles, letters 
to the editor, basic science, biomechanical studies, 
open elbow surgery, imaging, surgical technique, 
and classification studies were excluded. 

All included patients underwent elbow ar-
throscopy for either intra- or extra-articular elbow 
pathology (ulnotrochlear osteoarthritis, lateral 
epicondylitis, rheumatoid arthritis, post-traumatic 
contracture, osteonecrosis of the capitellum or ra-
dial head, osteoid osteoma, and others). There was 
no minimum follow-up duration or rehabilitation 
requirement. The study and subject demographic 
parameters that we analyzed included year of 
publication, years of subject enrollment, presence 
of study financial conflict of interest, number of 
subjects and elbows, elbow dominance, gender, 
age, body mass index, diagnoses treated, type of 
anesthesia (block or general), and surgical posi-
tioning. Postoperative splint application and pain 
management, and whether a continuous passive 
motion machine was used  and whether a drain 
was placed were recorded. Clinical outcome 
scores were DASH (Disability of the Arm, Shoul-
der, and Hand), Morrey score, MEPS (Mayo Elbow 
Performance Score), Andrews-Carson score, 
Timmerman-Andrews score, LES (Liverpool Elbow 
Score), Tegner score, HSS (Hospital for Special Sur-
gery Score), VAS (Visual Analog Scale), EFA (Elbow 
Functional Assessment), Short Form-12 (SF-12), 
Short Form-36 (SF-36), Kerlan-Jobe Orthopaedic 
Clinic (KJOC) Shoulder and Elbow Questionnaire, 
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and MAESS (Modified Andrews Elbow Scoring 
System). Radiographs, computed tomography 
(CT), computed tomography arthrography (CTA), 
magnetic resonance imaging (MRI), and magnetic 
resonance arthrography (MRA) data were extract-
ed when available. Range of motion (flexion, exten-
sion, supination, and pronation) and grip strength 
data, both preoperative and postoperative, were 
extracted when available. Study methodological 
quality was evaluated using the Modified Coleman 
Methodology Score (MCMS).14

Statistical Analysis
Study descriptive statistics were calculated. Con-
tinuous variable data were reported as weighted 
means ± weighted standard deviations. Categor-
ical variable data were reported as frequencies 
with percentages. For all statistical analysis either 
measured and calculated from study data ex-
traction or directly reported from the individual 
studies, P < .05 was considered statistically signif-
icant. Study, subject, and surgical outcomes data 
were compared using 1-way analysis of variance 
(ANOVA) tests. Where applicable, study, subject, 
and surgical outcomes data were also compared 
using 2-sample and 2-proportion Z-test calculators 
with α .05 because of the difference in sample 
sizes between compared groups. To examine 

trends over time, Pearson’s correlation coefficients 
were calculated. For the purposes of analysis, 
the indications of “osteoarthritis,” “arthrofibrosis,” 
“loose body removal,” “ulnotrochlear osteoarthritis 
causing stiffness,” “post-traumatic contracture/
stiffness,” and “post-operative elbow contracture” 
were combined into the indication “release and 
débridement.” For the 3 most common indications 
for arthroscopy (OCD, lateral epicondylitis, and re-
lease and débridement) data were combined into 
5-year increments to overcome the smaller sample 
size within each of these categories, and Pearson’s 
correlation coefficients were calculated to deter-
mine if number of reported cases covaried with 
year period. Within these 3 diagnoses, ANOVA 
analyses were performed to determine whether 
the number of cases differed between continents 
and countries.

Results
A total of 353 studies were located, and, after 
implementation of the exclusion criteria, 112 
studies were included in the final analysis (Figure 
1; 3093 subjects; 3168 elbows; 64% male; mean 
age, 34.9 ± 14.68 years). There was a mean of 33.4 
± 26.02 months of follow-up, and 75% of surger-
ies involved the dominant elbow (Table 1). Most 
studies were level IV evidence (94.6%), had a low 
MCMS (mean 28.1 ± 8.06; poor rating), and were 
single-center investigations (94.6%). Most studies 
did not report financial conflicts of interest (56.3%) 
(Tables 1 and 2). From 1985 through 2014, the 
number of publications significantly increased with 
time (P = .004) among all continents. The MCMS 
was unchanged over time (P = .247) (Figure 2A), 
as was the level of evidence  (P = .094) (Figure 2B).  
Conflicts of interest significantly increased with 
time (P = .025) (Figure 3).

Among continents, North America published the 
largest number of studies (54), and had the largest 
number of patients (1395) and elbow surgeries 
(1425) (Table 1). The United States  published the 
largest number of studies (43%). There were no 
significant differences between age (P = .331), 
length of follow-up (P = .403), MCMS (P = .123), 
and level of evidence (P = .288) between conti-
nents. Of the 32 studies that reported the use 
of preoperative MRI, studies from Asia reported 
significantly more MRI scans than those from 
other continents (P = .040); there were no other 
significant differences between continents in 
reference to preoperative imaging studies or other 
demographic information.Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). 
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The most common surgical indications were 
OCD (Figure 4), lateral epicondylitis (Figure 5),  
and release and débridement (Figure 6, Table 3;  
all studies listed indications). The number of 
reported cases for these 3 indications significantly 
increased over time (OCD P = .005, lateral epicon-
dylitis P = .044, release and débridement P = .042) 
but did not significantly differ between regions  
(P > .05 in all cases). 

Thirty-two (28.6%) studies reported the use of 
outcome measures (16 different outcome scores 
were used by the included studies). Asia reported 
outcome measures in 9 of 23 studies (39%), Eu-

rope in 12 of 35 studies (34%) and North America 
in 11 of 54 (20%) of studies. The MEPS was the 
most frequently used outcome score in 9.8% of 
studies, followed by VAS for pain in 5.3% of cases. 
North American studies reported a significantly 
higher increase in extension after elbow arthros-
copy than Asia (P = .0432) (Figure 7), with no dif-
ferences in flexion (P = .699), pronation (P = .376), 
or supination (P = .408). No significant differences 
were observed between continents in the type of 
anesthesia chosen (general anesthesia [P = .94] 
or regional anesthesia [P = .85]). Asia and Europe 
performed elbow arthroscopy most frequently in 

Table 1. Demographic Data by Continent

North America Europe Asia

Studies (no.) 54 35 23

Level of evidence
  I
  II
  III
  IV

3.98 ± 0.14
0
0
1

53

3.91 ± 0.28
0
0
3

32

3.91 ± 0.29
0
0
2
21

MCMS 27.5 ± 7.8 27.1 ± 6.9 31.2 ± 9.7

Financial conflict of interest
   Present
   Not present
   Not reported

1
22
31

1
10
24

1
14
8

Institutional collaboration
   Single-center
   Multicenter

53
1

32
3

21
2

Subjects (no.)
   Malea

   Female

1395
938 (67.2%)
325 (23.3%)

1153
742 (64.4%)
403 (35.0%)

545
293 (53.8%)
146 (26.8%)

Elbows (no.) 1425 1192 551

Dominant elbows undergoing surgery
Mean age (y)

76.9%
33.5 ± 9.3

69.1%
38.8 ± 7.9

76.5%
30.2 ± 14.1

Mean length of follow-up (mo) 25.7 ± 30.4 42.8 ± 28.5 41.3 ± 29.1

Patients with preoperative radiographs (%) 70.4 60.0 82.6

Patients with preoperative CT scan (%) 9.3 14.3 21.7

Patients with preoperative CTA (%) 1.9 0 0

Patients with preoperative ultrasound (%) 0 0 4.3

Patients with preoperative MRI scan (%) 27.8 17.1 47.8

Patients with preoperative MRA (%) 3.7 0 4.3

Abbreviations: CTA, computed tomography arthrography; CT, computed tomography; MCMS, Modified Coleman Methodology Score; mo, months; MRA, magnetic resonance 
arthrography; MRI, magnetic resonance imaging; y, years.
aGender not reported in all subjects across studies. 
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the lateral decubitus position, while North Amer-
ican studies most often used the supine position 
(Table 4).

Twenty (17.9%) studies reported the use of a 
postoperative splint, 12 (10.7%) studies reported 
use of a drain, 2 (1.79%) studies reported use of 
a hinged elbow brace, 9 (8.03%) studies reported 
use of a continuous passive motion machine post-

operatively, and 3 (2.68%) studies reported use 
of an indwelling axillary catheter for postoperative 
pain management. Of 130 reported surgical com-
plications (4.1%), the most frequent complication 
was transient sensory ulnar nerve palsy (1.5%), 
followed by persistent wound drainage (.76%), and 
transient sensory radial nerve palsy (.38%). Other 
reported complications included infection (.22%), 

Table 2. Demographic Data by Country

Country USA Japan Korea Germany Canada

Studies (no.)
   Subjects/elbows (no.)

48
1295 (1325)

12
314 (317)

8
194 (196)

7
255 (255)

6
100 (100)

Level of evidence
   I
   II
   III
   IV

3.98 ± 0.14
0
0
1 
47

3.92 ± 0.29
0
0
1
11

3.88 ± 0.35
0
0
1
7

3.86 ± 0.38
0
0
1
6

4.00 ± 0.00
0
0
0
6

MCMS 27.4 ± 8.0 29.4 ± 10.7 34.4 ± 8.0 33.9 ± 6.6 28.2 ± 7.4

Financial conflict of interest
   Present
   Not present
   Not reported

1
21
26

1
9
2

0
4
4

0
1
6

0
1
5

Institutional collaboration
   Single-center
   Multicenter

47
1

11
1

7
1

4
3

6
0

Subjects (no.)
   Malea

   Female
863
300

153
55

116
78

134
121

75
25

Mean age (y) 33.2 ± 9.6 25.1 +/- 15.4 39.8 ± 5.5 30.7 ± 6.0 37.1 ± 2.6

Mean length of follow-up (mo) 25.1 ± 31.1 49.0 ± 36.0 28.9 ± 5.7 66.1 ± 21.4 36.1 ± 9.2

Abbreviations: MCMS, Modified Coleman Methodology Score; mo, months; y, years.
aGender not reported in all subjects across studies. 
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transient sensory palsy of the median nerve 
(.19%), heterotopic ossification (.13%), complete 
transection of the ulnar nerve (.10%), loose body 
formation (.06%), hematoma formation (.06%), 
transient sensory palsy of the posterior interosse-
ous (.06%), or anterior interosseous nerve (.03%), 
and complete transection of the radial (.03%), or 
median nerve (.03%). 

Discussion
Elbow arthroscopy is an evolving surgical proce-
dure that is used to treat intra- and extra-articular 
pathologies of the elbow. Outcomes of elbow 
arthroscopy for certain conditions have generally 
been reported as good, with improvements seen 
in pain, functional scores, and range of motion.6,15-17 
The authors’ hypotheses were mostly confirmed 
in that the average age of patients undergoing 
elbow arthroscopy was <40 years, release/débride-
ment was one of the most common indications 
(along with lateral epicondylitis and OCD), and the 
general evidence for elbow arthroscopy was poor. 
Also, there were almost no differences between 
continents/countries related to patient indications, 
preoperative imaging, anesthesia choice, indi-
cations, postoperative protocols, and outcomes 
(although the number of studies that reported 
outcomes was low and could have skewed the 
results), with the exception of a higher number 
of preoperative MRI scans in Asia. Some of the 
notable findings of this study included: 1) the num-
ber of studies published on elbow arthroscopy is 
significantly increasing with time, despite a lack of 
improvement in the level of evidence; 2) the major-
ity of studies on elbow arthroscopy do not report 
a surgical outcome score; and 3) the number of 
reported cases for the 3 most common indications 
significantly increased over time (OCD, P = .005; 
lateral epicondylitis, P = .044; release and débride-
ment, P = .042) but did not differ between regions 
(P > .05 in all cases).

The indications for elbow arthroscopy have 
grown dramatically in the past 2 decades to 
include both intra- and extra-articular pathologies.18 
Despite this increase in the number of indications 
for elbow arthroscopy, the study did not find a sig-
nificant difference between countries/continents 
in the indications each used for elbow arthroscopy 
patients. There was a trend towards an increase  
in OCD cases in all continents, especially Asia  
(Figure 4), with time. Interestingly, while not 
statistically significant, there was variation among 
countries for surgical indications. In North America, 
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removal of loose bodies accounts for 18% of pa-
tients, while in Europe this accounted for only 9% 
and in Asia for 1%. Post-traumatic stiffness was 
the indication for elbow arthroscopy in Europe in 
19% of patients vs 7% in North America and 10% 
in Asia. In Asia, OCD accounts for 40% of arthros-
copies, 7% in Europe, and 14% in North America 
(Figure 4) (Table 3).

This study demonstrated that the mean increase 
in elbow extension gained after surgery in North 
America was significantly greater when compared 
with studies from Asia, but the gain in flexion, 
pronation, and supination was similar across con-
tinents. The underlying cause of this difference in 
improvement in elbow extension between nations 
is unclear, although differences in diagnosis could 
account for some variation. This study did not 
examine differences in rehabilitation protocols, and 
certainly, it is plausible that protocol variations by 
country could account for some discrepancy. Fur-
thermore, differences in functional needs may vary 
by continent and could have driven this result.

This study found no routine reporting of out-
come scores by elbow arthroscopy studies from 
any continent, and that when outcome scores 
are reported, there is substantial inconsistency 
with regard to the actual scoring system used. No 
continent reported outcome scores in more than 
40% of the studies published from that area, and 
the variation of outcome scores used, even from 
a single region, was large. This makes comparing 
clinical outcomes between studies difficult, even 
when performing identical procedures for identi-
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Figure 6. Number of release and débridement cases per year in Asia, Europe, and North 
America from 1990-2014.

Table 3. Indications for Surgery Across Continents

North America Europe Asia

Indications for surgery, number of studies (number of subjects)
   Ulnotrochlear osteoarthritis
   Cubital tunnel
   Post-traumatic arthrofibrosis
   Rheumatoid arthritis
   Non-rheumatoid synovitis
   Synovial chondromatosis
   Osteochondritis dissecans
   Acute trauma
   Lateral epicondylitis
   Instability
   Plica excision
   Septic arthritis
   Tumor
   Removal of loose body
   Impingement

10 (303)
0 (0)

15 (119)
6 (85)
5 (42)
4 (10)

17 (206)
8 (35)
6 (108)
1 (28)
3 (29)
1 (5)
0 (0)

8 (257)
7 (204)

7 (298)
1 (36)
8 (231)
2 (80)
3 (107)
1 (11)
8 (89)
1 (4)

3 (92)
1 (21)
2 (24)
1 (1)

3 (10)
7 (105)

1 (1)

5 (106)
0 (0)

3 (53)
4 (71)
0 (0)
0 (0)

5 (217)
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Figure 7. Change in elbow range of motion after elbow arthroscopy by continent.
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cal indications, because there is no standardized 
method of reporting outcomes. To allow compari-
son of studies and generalizability of the results to 
different populations, a more standardized ap-
proach to outcome reporting needs to be instituted 
in the elbow arthroscopy literature. To date, there is 
no standardized score that has been validated for 
reporting clinical outcomes after elbow arthrosco-
py.19 Hence, it is not surprising that there were 16 
different outcome scores reported throughout the 
112 studies analyzed in this review, with the most 
frequent score, the MEPS, reported in a total of 10 
studies. As medicine moves towards pay scales 
that are based on patient outcomes, it will become 
more important to define a clear outcome score 
that can be used to assess these patients, and 
reliably report scores. This will allow comparison 
of patients across nations to determine the best 
surgical treatment for different clinical problems.  
A validation study comparing these outcome 
scores to determine which score best summarizes 
the patient’s level of pain and function after surgery 
would be beneficial, because this could identify  
1 score that could be standardized to allow compar-
ison among reported outcomes.

Limitations
This study had several limitations. Despite having 
2 authors search independently for studies, 
some studies could have been missed during the 
search process, introducing possible selection 
bias. Including only published studies could have 
introduced publication bias. Numerous studies did 
not report all the variables the authors examined. 
This could have skewed some results, and had 
additional variables been reported, could have 
altered the data to show significant differences 
in some measured variables. Because this study 
did not compare outcome measures for varying 
pathologies, conclusions cannot be drawn on the 
best treatment options for different indications. 
Case reports could have lowered the MCMS score 
and the average in studies reporting outcomes. 

Furthermore, the poor quality of the underlying 
data used in this study could limit the validity/gen-
eralizability of the results because this is a system-
atic review, and its level of evidence is only as high 
as the studies it includes. Because the primary 
aim was to report on demographics, this study did 
not examine concomitant pathology at the time of 
surgery or rehabilitation protocols.

Conclusion
The quantity, but not the quality, of arthroscopic 
elbow publications has significantly increased over 
time. Most patients undergo elbow arthroscopy for 
lateral epicondylitis, OCD, and release and débride-
ment. Pathology and indications do not appear to 
differ geographically with more men undergoing 
elbow arthroscopy than women.
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