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 � Primary osteoarthritis (OA) of the elbow can cause disabling 
symptoms of pain, locking, stiffness, and a limitation in the 
range of motion. There is no consensus regarding the role 
of open and arthroscopic debridement in the treatment of 
symptomatic primary elbow OA. The aim of this study is 
to systematically review the outcome of surgical debride-
ment. A preoperative/postoperative comparison will be 
made between the two surgical procedures.

 � All studies reporting on debridement as treatment for 
primary elbow OA with a minimum of one-year follow-
up were included. Outcome parameters were functional 
results, complications, and performance scores.

 � Data were extracted from 21 articles. The arthroscopic 
group consisted of 286 elbows with a weighted mean 
follow-up of 40 ± 17 months (range, 16–75). The open 
group consisted of 300 elbows with a weighted mean 
follow-up of 55 ± 20 months (range, 19–85). Both proce-
dures showed improvement in Mayo Elbow Performance 
Score (MEPS), range of motion (ROM) flexion-extension, 
and ROM pronation-supination. Only in ROM flexion 
was a statistically significant difference in improvement 
seen between the groups in favour of the open group. 
The arthroscopic group showed improvement in pain 
visual analogue scale (VAS) scores. Nothing could be 
stated about pain VAS scores in the open group due to a 
lack of data. In the arthroscopic group 18 complications 
(6%) were described, in the open group 29 complications 
(12%).

 � Surgical debridement is an effective treatment for the dis-
abling symptoms of primary elbow OA with an acceptable 
complication rate.
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Introduction
Degenerative joint disease of the elbow is less common 
compared to the hip and knee. The prevalence of primary 
elbow osteoarthritis (OA) is 2–3%.1,2 OA of the elbow can 
cause severe disabling symptoms of pain, locking, stiff-
ness, and a limitation in the range of motion (ROM).3 
According to the literature, the elbow joint is more affected 
by OA in men who perform strenuous manual work.1,2 
Essential parts of non-operative treatment are rest, 
anti-inflammatory medication, and long-term activity 
modification.1 Literature describes many different surgical 
procedures for elbow OA, both arthroscopic and open, 
including arthroscopic debridement with or without radial 
head resection,4–20 open debridement,6,21–23 interposition 
arthroplasty,24 the Outerbridge-Kashiwagi procedure,25–29 
radiocapitellar replacement,30 and total elbow arthro-
plasty (TEA).31 The results of TEA and radiocapitellar 
arthroplasty as treatment modality for severe elbow OA 
have been reviewed recently.31–34 Open and arthroscopic 
debridement have gained popularity and became impor-
tant treatment options to diminish pain and gain ROM.23 
Arthroscopic debridement may be appropriate for young, 
active patients with OA of the elbow and may be more 
suitable to treat pain, whereas open debridement more 
reliably improves the ROM.6,35 The aim of this study is to 
systematically review the literature concerning elbow 
functional, performance scores and complications for 
arthroscopic and open debridement as treatment for 
elbow OA. If possible, a meta-analysis to compare both 
groups will be performed.
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Materials and methods
This systematic review and meta-analysis were performed 
in accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) guide-
lines.36 The review was registered in an international 
prospective register of systematic reviews (PROSPERO). 
The protocol is registered under the following number: 
CRD42018084378, and can be accessed electronically at: 
http://www.crd.york.ac.uk/prospero.

Literature search and study selection

Three online medical databases (PubMed, Embase, and 
the Cochrane Central Register of Controlled Trials) were 
searched on 28 October 2019 using the keywords “elbow 
osteoarthritis”, “surgery”, “open”, “arthroscopic”, “out-
come”, “complications”, and their synonyms, each fitted 
for the specific databases. Full search details are available 
in Appendix I. Title, abstract and full-text screening was 
performed by four independent reviewers (each article 
was screened by two reviewers) to identify potentially rel-
evant articles. Additionally, the reference lists of the 
included articles were manually checked to avoid missing 
relevant articles. The authors independently selected arti-
cles. Studies were not blinded for author, affiliation, or 
source. Any disagreement was resolved by discussion and 
consensus by either the first two (CW and AS) or the sec-
ond two (LV and HK) authors.

Inclusion and exclusion criteria

All included articles presented original data on patients 
who had undergone arthroscopic or open debridement in 
primary elbow OA. Studies were included if they were 
written in English or Dutch, had at least 12 months of 
mean follow-up, and reported on a minimum of five 
patients. Studies had to contain at least one of the out-
come parameters to be included. Reviews, expert opin-
ions and surgical technique articles were excluded. Articles 
that did not provide separate data for the primary OA 
group were excluded.

Data extraction

The following parameters were recorded when available: 
numbers of patients and elbows, sex, age, and type of 
debridement (arthroscopic or open). Relevant outcome 
parameters included the months of follow-up, pain score 
measured using the visual analogue scale (VAS), ROM of 
the elbow in terms of flexion-extension and pronation-
supination, Mayo Elbow Performance Score (MEPS), 
complications, and information about revision surgery. 
The MEPS is an elbow outcome score used to test the limi-
tations in the elbow during activities of daily living (ADL). 
Scores ranged from 0 to 100, with a higher score indicat-
ing a better outcome. Some studies compared different 

groups; therefore, when possible, the different groups 
were collected separately. The ROM flexion-extension arc 
was determined by subtracting the values of the ROM 
extension from the values of the ROM flexion. The deltas 
represent the difference in preoperative and postopera-
tive ROM values. The mean deltas were calculated for 
each ROM by taking the mean average of the differences 
between preoperative and postoperative values described 
in the used studies.

Methodological quality

The methodological quality of included studies was 
assessed by assigning levels of evidence as previously 
defined by the Centre for Evidence-Based Medicine (http://
www.cebm.net). Levels of evidence were performed by 
four independent reviewers (each article was screened by 
two reviewers). Any scoring differences were discussed 
until consensus was reached.

To assess the risk of bias, the Methodological Index  
for Non-Randomized Studies (MINORS)37 was used. The 
MINORS is a validated and established index for evaluat-
ing the methodological quality of non-randomized stud-
ies. The index involves 12 criteria for comparative studies, 
of which eight criteria have been designed for non- 
comparative studies. These items were scored according 
to the set criteria: 0 (not reported), 1 (reported but inad-
equate), or 2 (reported and adequate). The maximum 
score for comparative studies was 24 and 16 for the  
eight-item index. Two reviewers independently evalu-
ated each study according to the MINORS index and scor-
ing differences were discussed until consensus was 
reached. This was done for the included studies by four 
independent reviewers (each article was screened by two 
reviewers). The given MINORS are presented in Table 1. 
Randomized controlled trials (RCTs) were evaluated using 
the Cochrane tool.38

Data and statistical analysis

The primary outcome measures are pain, elbow function, 
MEPS, and complications. The outcome measures will be 
calculated for each study by dividing them by the total 
number of elbows. Due to the different size of the study 
populations the average is expressed in a weighted mean. 
Larger study populations will weigh more than smaller 
study populations and each patient will contribute equally 
to the final mean. When able and relevant, weighted 
mean values will also be calculated according to type of 
debridement. Only studies reporting the standard devia-
tion (SD) associated with the mean average were included 
in the meta-analysis. If the SD was not reported, it was 
estimated according to the method of Walter and Yao 
using the sample size and range.39 Studies presenting 
both sample size and range were therefore also included. 
Studies reporting preoperative and postoperative data 
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were compared with a group analysis by use of X2 tests. A 
difference was considered as statistically significant when 
the p-value was less than 0.05.40 Heterogeneity between 
studies was assessed by use of X2 and I2 statistic. I2 > 50% 
was considered as substantial heterogeneity.41 Review 
Manager version 5.3 (the Nordic Cochrane Center, Copen-
hagen, Denmark) was used to calculate mean differences 
with 95% confidence interval (CI).

Results
Selection process

The search yielded a total of 1325 articles, including 485 
PubMed hits, 634 Embase hits, and 206 Cochrane data-
base hits. The cross-reference check of the included stud-
ies did result in two additional relevant articles. Duplicates 
were removed (n = 307) and 1020 articles were screened 
by title and abstract. A total of 60 studies were selected for 
full-text screening and a total of 21 articles were included 
for data extraction. For a total of 12 articles the SD was 
reported or could be estimated. These articles were 
included to perform the meta-analysis. A flowchart is pre-
sented in Fig. 1 and an overview of the included articles 
and baseline characteristics is presented in Appendix II.

Methodological quality and risk of bias

The level of evidence of 19 articles was level IV and for two 
articles was level III. The MINORS index was applied to all 
selected articles and scores ranged from 9 to 22. The major 

limitations of the methodologies of the selected studies 
were non-calculated or small sample size, retrospective 
design, and no unbiased assessment of endpoints.

Patients

Overall, 286 elbows of 284 patients were included in the 
arthroscopic group with a weighted mean follow-up of 40 
± 17 months (range, 16–75). Three hundred elbows of 292 
patients were included in the open group with a weighted 
mean follow-up of 55 ± 20 months (range, 19–85). The 
baseline characteristics are described in Table 2. Ten articles 
described open debridement,3,21,22,26,42–47 and 11 articles 
evaluated an arthroscopic procedure.4,7,9–13,18,48–50

Pain

Pain was evaluated for the arthroscopic group with a VAS 
score in six articles (182 elbows).4,7,9,11,12,18 The overall 
mean weighted preoperative VAS score was 5.4 ± 2.3 
(range, 3.5–9.2) and the overall mean weighted postop-
erative VAS score was 1.8 ± 1.8 (range, 0.8–2.9). The pre- 
and postoperative VAS scores are shown in Table 3. Due 
to a lack of data for the open group, no comparison could 
be made between the two groups (Supplementary data 1).

MEPS

In seven articles4,7,9,11,12,48,49 the MEPS was reported for the 
arthroscopic group. The mean weighted MEPS in this 
group were pre- and postoperatively 61 ± 13 and 88 ± 11 
respectively, after a mean weighted follow-up of 40 ± 15 

Table 1. Given methodological items for non-randomized studies

Study
(first author)

Methodological items for non-randomized studies*

Clearly 
stated 
aim

Inclusion of 
consecutive 
patients

Prospective 
data collection

Endpoint 
appropriate to the 
aim of the study

Unbiased 
assessment of the 
study endpoint

Follow-up period 
appropriate to the 
aim of the study

Loss to 
follow-up 
less than 5%

Prospective 
calculation of 
the study size

Morrey3 1 2 1 2 2 0 2 2 0 1 2 2 1 0 0 0
Adams4 1 1 2 2 2 0 2 0 0 0 2 2 1 0 0 0
Galle7 2 2 2 2 2 0 2 2 1 0 2 2 0 0 0 0
Kim9 2 2 2 2 2 0 2 2 0 2 2 2 1 2 0 0
Kim10 2 2 2 2 2 0 2 2 0 1 2 2 1 1 0 0
Krishnan11 2 2 2 2 2 0 2 2 0 1 2 2 2 2 0 0
Lim12 2 2 2 2 2 0 2 2 0 1 2 2 1 1 0 0
MacLean13 2 2 2 2 2 0 1 2 0 1 2 2 1 2 0 0
Redden18 1 1 0 1 2 0 1 2 0 1 2 2 2 0 0 0
Tsuge21 2 2 0 1 2 0 2 2 0 1 2 2 0 1 0 0
Hattori22 2 2 2 2 2 0 2 2 0 1 2 2 1 2 0 0
Cha26 2 2 2 1 2 0 2 2 2 2 2 2 2 0 2 0
Allen42 1 1 2 2 2 1 2 2 0 1 2 2 1 2 0 0
Antuña43 2 2 2 2 2 0 2 2 0 2 2 2 1 2 0 0
Oka44 2 2 2 2 2 1 2 2 0 1 2 2 2 1 0 0
Rettig45 2 2 2 2 2 0 2 2 0 1 2 2 1 1 0 0
Sarris46 2 2 1 2 1 0 1 2 0 1 2 2 2 1 0 0
Tashijan47 2 2 2 2 1 0 2 2 2 1 2 2 1 2 0 0
Lubiatowski48 2 2 2 2 2 1 2 2 0 0 2 2 0 0 0 0
Miyake49 2 2 2 2 2 0 2 2 0 1 2 2 2 0 0 0
Phillips50 1 2 1 2 2 0 2 2 0 1 2 2 2 2 0 0

*Scoring was simplified to a three-point scale from 0 to 2.
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months (range, 24–62). In three articles22,26,43 the MEPS 
was reported for the open group. The mean weighted 
MEPS in this group were pre- and postoperatively 57 ± 7 
and 86 ± 5 respectively, after a mean weighted follow-up 
of 53 ± 17 months (range, 19–80). An overview of the 
data for MEPS is presented in Table 4. There was an 
increase in MEPS from pre- to postoperative measurement 
for both the arthroscopic and open group; however, a dif-
ference between the groups could not be observed (Sup-
plementary data 2; P = 0.95).

ROM

Eleven articles reported on the ROM4,7,9–13,18,48–50 in the 
arthroscopic group. After a weighted mean follow-up of 
40 ± 17 months (range, 24–75) the mean weighted pre-
operative flexion was 115 ± 15 degrees and extension was 

22 ± 9 degrees. The overall mean weighted preoperative 
pronation and supination were respectively 76 ± 7 and 74 
± 8 degrees. The overall weighted postoperative flexion 
was 127 ± 10 degrees and extension was 9 ± 5 degrees. 
The overall weighted postoperative pronation was 80 ± 
7 degrees and supination was 79 ± 6 degrees.

Eight articles reported on the ROM21,22,26,42–45,47 in the 
open group. After a weighted mean follow-up of 58 ± 20 
months (range, 19–85) the mean weighted preoperative 
flexion was 108 ± 12 degrees and extension was 29 ± 9 
degrees. The overall mean weighted preoperative prona-
tion and supination were respectively 70 ± 9 and 68 ± 12 
degrees. The overall weighted postoperative flexion was 
126 ± 8 degrees and extension was 19 ± 11 degrees. The 
overall weighted postoperative pronation was 72 ± 9 
degrees and supination was 72 ± 11 degrees.

An overview of the data for ROM is provided in Table 5. 
A meta-analysis comparing pre- and postoperative data 

Table 2. Baseline characteristics

Open 
debridement

Arthroscopic 
debridement

Total

Patients (n) 292 284 576
Elbows (n) 300 286 586
Male (%) 81.2 82.0 81.6
Weighted mean age (yr) 49.9 ± 9.3 44.2 ± 12.1 47.1 ± 10.6
Weighted mean follow-up 
(mo)

55.4 ± 20.3 40.2 ± 17.2 48.1 ± 17.9

Note. n, number; yr, years; mo, months.

Table 3. Weighted pain scores in the arthroscopic debridement group

n Weighted pain score

VAS preoperative (range) 182 5.4 ± 2.3
(3.5–9.2)

VAS postoperative (range) 182 1.8 ± 1.8
(0.8–2.9)

Note. VAS, visual analogue scale; n, number of elbows.

Records identified in PubMed,
Embase, Cochrane

(n = 1325)

Additional records identified
through other sources

(n = 2)

Records after removing duplicates
(n = 1020)

Records screened
(n = 1020)

Records excluded
(n = 960)

Full-text articles assessed
for eligibility

(n = 60)

Studies included in
qualitative synthesis

(n = 21)

Studies included in
quantitative synthesis

(meta-analysis)
(n = 12)
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Full-text articles excluded,
with reasons (n = 39)

Reasons for exclusion:
Surgical technique (n = 3)

Reviews (n = 6)

Duplicates (n = 2)

No separate data for
primary OA (n = 21)

Other (n = 7)

Fig 1. Selection progress flowchart.
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showed an overall decrease in extension deficit in the 
arthroscopic and open surgery groups; however, there 
was no difference between these groups (Supplementary 
data 3; P = 0.56). Meta-analyses comparing preoperative 
and postoperative data showed an overall increase in 
ROM flexion, pronation, and supination in both groups. A 
difference between both groups was not observed for 
pronation (Supplementary data 4; P = 0.49) and supina-
tion (Supplementary data 5; P = 0.75). However, there 
was a statistically significant difference of flexion in favour 
of the open group (Supplementary 6; P = 0.03). Substan-
tial statistical heterogeneity was seen at the analysis for 
flexion.

Complications

Eleven articles4,7,9–13,18,48–50 described a total of 18 compli-
cations (6%) following 286 procedures in the arthroscopic 
group. Nine articles3,21,22,26,42,43,45–47 described a total of 
29 complications (12%) following 249 procedures in the 
open group. In the arthroscopic group seven nerve pal-
sies occurred, of which three were transient. In the arthro-
scopic group both ulnar neuropathies (n = 4) and median 
neuropathies (n = 3) occurred. In the open group 20 nerve 
palsies occurred, of which 16 were transient. In the open 
group the nerve palsies were only ulnar neuropathies (n = 
20). The risk of postoperative neurologic complications in 
the open group was 8%, whereas the incidence in the 

arthroscopic group was 2%. In three patients (1%) a 
hematoma was described, which only occurred in the 
open group. In each group two wound infections were 
reported in two patients (1%). Other postoperative com-
plications were heterotopic ossification, bursitis, and no 
improvement in ROM. In eight cases a triceps tendon 
avulsion was described in the arthroscopic group and in 
five cases in the open group.

A total of 27 reoperations (5%) were performed, of 
which 13 (5%) and 14 (4%) reoperations were respec-
tively performed in the open and arthroscopic groups. 
Ulnar nerve compression (n = 9) and persistent pain and 
limitation of motion (n = 2) were the most common indi-
cations for reoperation in the open group. In the arthro-
scopic group the most common indications were 
persistent pain and limitation of motion (n = 7) and het-
erotopic ossifications (n = 3). An overview of the complica-
tion rates is presented in Table 6.

Discussion
The mean improvement in ROM was 34 degrees (35 for 
open surgery and 34 for arthroscopic surgery) and the 
mean improvement in MEPS was 27 (29 for open 26 for 
arthroscopy) in patients with primary OA. The mean 
improvement in pain VAS was 4 in the arthroscopic group. 
A meta-analysis showed only in ROM flexion a statistically 

Table 4. Weighted MEPS according to procedure

Open debridement Arthroscopic debridement Total

 n n n  

MEPS preoperative (range) 140 57.0 ± 7.2
(55–60)

213 61.2 ± 13.3
(55.8–73.0)

353 59.6 ± 11.5 (55–73)

MEPS postoperative (range) 140 85.7 ± 4.9
(83–94)

213 87.6 ± 11.1
(81.3–95.0)

353 86.8 ± 11.2 (81.3–95.0)

Note. MEPS, Mayo Elbow Performance Score; n, number of elbows.

Table 5. Weighted ROM in open and arthroscopic procedures*

Open debridement Arthroscopic debridement Total

 Preoperative Postoperative Δ Preoperative Postoperative Δ Preoperative Postoperative Δ

 n degrees n degrees n degrees n degrees n degrees n degrees n degrees n degrees n degrees

Flexion 
(range)

268 108.1 ± 11.6
(95–122)

250 126.4 ± 8.0 
(120–133)

250 19.2 ± 6.2
(11–29)

286 114.9 ± 14.9
(100–136)

286 127.4 ± 9.9
(115–140)

286 12.5 ± 7.7
(–1–40)

554 111.6 ± 14.4
(95–136)

536 126.9 ± 9.6 
(115–140)

536 15.7 ± 7.8
(–1–40)

Extension 
(range)

268 28.5 ± 9.0
(17–38)

250 18.7 ± 11.2 
(12–23)

250 10.2 ± 5.9
(0–23)

286 21.5 ± 8.6
(11–40)

286 9.1 ± 4.7
(7–16)

286 11.2 ± 6.7
(–0.8–33)

554 24.9 ± 9.6
(11–40)

536 13.6 ± 9.3
(7–23)

536 10.7 ± 6.3
(–0.8–33.0)

Flexion-
extension 
arc (range)

268 79.5 ± 11.4
(66–100)

250 107.6 ± 5.6
(99–121)

250 29.4 ± 9.7
(17–45)

286 93.4 ± 12.7
(60–125)

286 117.1 ± 9.7
(103–133)

286 23.7 ± 13.9
(0–73)

554 86.7 ± 13.9
(60–125)

536 112.7 ± 9.4
(101–133)

536 26.4 ± 12.5
(0–73)

Pronation 
(range)

156 70.0 ± 8.7
(62–77)

138 72.3 ± 8.5
(65–77)

138 1.3 ± 2.8
(–2–6)

73 75.8 ± 7.3
(73–80)

73 80.1 ± 7.4
(80.0–80.1)

73 4.3 ± 3.7
(0–7.4)

229 71.8 ± 10.5
(62–80)

211 75.0 ± 10.1
(65.0–80.1)

211 2.3 ± 3.4
(–2.0–7.4)

Supination 
(range)

156 68.1 ± 12.0
(61–77)

138 72.3 ± 11.3 
(64–83)

138 3.3 ± 1.5
(2–6)

73 73.7 ± 8.4
(71–78)

73 78.8 ± 6.3
(78–79)

73 5.0 ± 3.5
(1–8)

229 70.0 ± 13.5
(61–78)

211 74.5 ± 11.4
(64–83)

211 3.9 ± 2.5
(1–8)

Note. ROM, range of motion; n, number of elbows.
*Only articles presenting results of flexion-extension and pronation-supination were analysed.
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significant difference in improvement between the groups 
in favour of the open group. For flexion, substantial het-
erogeneity was observed. The overall complication rate 
was 9% (6% after arthroscopic debridement and 12% 
after open debridement). However, it has to be noted that 
most complications were transient with long-term conse-
quences occurring in 3% of cases for both groups. The 
most frequent long-term complications were heterotopic 
ossifications (n = 3) and lack of ROM improvement (n = 3) 
in the arthroscopic group, and persistent ulnar neuropa-
thies (n = 2), ectopic ossifications (n = 2), and persisting 
symptoms (n = 2) in the open group.

A strength of this review is that this systematic review 
summarizes the data from the included articles in a struc-
tured manner. Other reviews have been written about 
the comparison of arthroscopic and open debridement.  
A narrative review by Poonit et al51 described 21 articles 
about arthroscopic and open debridement on elbow OA. 
Due to the use of a meta-analysis, this systematic review 
will provide a more elaborated comparison between the 
arthroscopic and open groups. In addition to this, the 
studies included in the analysis by Poonit et al did not use 
the same scoring system and as a result direct comparison 
was not always possible. The studies used in this current 
systematic review always included one of the predeter-
mined parameters to be included, often allowing com-
parison. Another recent review by Sochacki et  al52 only 
described arthroscopic debridement for primary OA 
patients. They analysed 213 elbows from nine articles. In 
the current review 286 elbows with primary OA treated 
with arthroscopic debridement from 11 articles were ana-
lysed, providing a more extensive overview compared to 
the review by Sochacki et al. Besides this, the present sys-
tematic review included not only the arthroscopic but also 
the open procedure for treatment of primary OA. These 
results can aid to determine the indication for surgery but 
also which types of approaches may be most optimal.

Unfortunately, there are some weak points in the cur-
rent review. The data used in the group analyses were 
clinically heterogenous, but in one group statistical het-
erogeneity occurred. A meta-analysis comparing data 
concerning complication and reoperation rates between 
the arthroscopic and open groups was not possible due to 

the small number (n = 1) of studies presenting the compli-
cation and reoperation rates for both groups.

Both groups showed ROM improvement in all direc-
tions. Only in the ROM flexion was a significant differ-
ence seen in favour of the open group regarding ROM 
improvements. Statistical heterogeneity was seen for 
ROM flexion. Fletcher stated that reasons for heterogene-
ity could include clinical or methodological differences.53 
No clear reason has been found for the heterogeneity 
in this review. Thus, a random effects model, which 
accounts for unexplained heterogeneity, is suitable for 
this review.54,55 This random effects model is presented 
in Supplementary data 6.

With regard to the ROM flexion-extension arc, both 
approaches showed an improvement (arthroscopic 
23.7 ± 13.9 degrees and open 29.4 ± 9.7 degrees). A 
review by Carlier et al56 showed an improvement in ROM 
 flexion-extension arc of 28.5 degrees for the arthro-
scopic debridement in the secondary OA group. The 
ROM flexion-extension arc mean average of this current 
review was also similar to the improvement in ROM flex-
ion-extension arc of 26.4 degrees in a review by Merolla 
et  al,15 reporting patients with primary and post-trau-
matic elbow arthritis managed using arthroscopic 
debridement. These similarities may indicate that patients 
with primary OA achieve the same level of improvement 
as patients with secondary OA of the elbow following 
arthroscopic debridement.

Both open and arthroscopic debridement improve 
ROM to functional values. Morrey et  al state that most 
activities of daily living are possible within a ROM of 100 
degrees (between 30 and 130 degrees flexion).57 The data 
in this review show an average postoperative flexion of 
127 degrees and an extension of 14 degrees. This would 
suggest that the average patient has a ROM of 113 degrees 
with the operated elbow, making ADL after the debride-
ment for the average patient possible again. A study by 
Sardelli et al58 found that the functional elbow ROM nec-
essary for ADL may be greater than the study by Morrey 
et al described: a flexion of 27 to 149 degrees. This differ-
ence in maximal flexion may be explained by the different 
movements included in the more recent study, such as 
using a cellular telephone.

Lindenhovius et al concluded that in patients with con-
tracture release of a stiff elbow, pain was the strongest 
predictor of the final general health status.59 Therefore, 
pain could be the most important factor for the patient in 
choosing arthroscopic debridement, open debridement, 
or no surgery at all. In the literature, the minimum clini-
cally important difference of the VAS varied from 1.2 to 
3.0.60–62 The arthroscopic group in this current review 
showed an improvement of 3.5 on the VAS and was there-
fore clinically relevant. Due to a lack of data no conclu-
sions can be drawn for the open group.

Table 6. Complications in open and arthroscopic procedures

Open 
debridement
(n = 249)

Arthroscopic 
debridement
(n = 286)

Total
(n = 535)

Complication rate (%) 29 (12) 18 (6) 47 (9)
Neurologic (%) 20 (8)  7 (2) 27 (5)
Hematoma (%)  3 (1)  0 (0)  3 (1)
Wound infection (%)  2 (1)  2 (1)  4 (1)
Other (%)  5 (2)  8 (3) 13 (2)

Note. n, number of elbows.
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Apart from the previously mentioned parameters, 
other factors can also influence the choice between the 
two approaches. Arthroscopic procedures require a small 
incision and are minimally invasive; this requires a more 
experienced surgeon who has performed at least 100 pro-
cedures.63,64 A review by Poonit et al stated that patients 
undergoing open surgery have a higher rate of postopera-
tive infections compared with those undergoing arthro-
scopic debridement.51 This review shows a 1% risk of 
infection for both arthroscopic and open debridement. 
The low rate of (infectious) complications from Poonit 
et al in arthroscopic debridement could be explained by 
the smaller size of the incision and thus, a lower risk of soft 
tissue injury.65 Therefore, the arthroscopic approach may 
be preferred in patients with a higher infection risk, such 
as obesity, older age, diabetes mellitus, and low serum 
albumin concentration.65 Arthroscopic release of the pos-
terior band of the medial collateral ligament provides 
greater flexion in the short term (six months), but it is not 
beneficial in the long run (longer than two years) regard-
ing postoperative range of motion.66

Open debridement requires a larger incision, with 
more soft tissue injury with a possible risk of soft tissue 
contraction and a higher risk of infection and haema-
toma.51 This could be the reason why in the current review 
there are double the number of complications in the open 
group compared to the arthroscopic group. Especially 
more neurologic complications and haematomas occurred 
in the open group, possibly due to this larger incision. The 
most common reasons for revision surgery were the nine 
ulnar nerve compressions in the open group, whereas in 
the arthroscopic group only three reoperations were 
related to neuropathies. Most of the neuropathies were 
transient in the open group. Nevertheless, the open 
approach can be preferred to remove large osteophytes or 
loose bodies more easily and quickly. Due to the little 
available working space and risk of ulnar nerve injury, the 
medial gutter may be difficult to access with the arthro-
scope. Therefore, the choice to approach the primary OA 
openly may indicate a more complicated case which 
might contribute to a higher complication rate. Further-
more, the open group was preoperatively more impeded 
in ROM flexion than the other group, possibly due to the 
more complicated cases associated with ROM-limiting 
osteophytes that are preferably treated in an open man-
ner.67 This greater impediment in the open group could 
explain why the ROM flexion improvement was greater in 
this group than the arthroscopic group, resulting in equal 
postoperative ROM flexion outcomes for both groups. In 
conclusion, the optimal surgical treatment of sympto-
matic primary elbow OA should be determined depend-
ing on the patients’ and surgeons’ characteristics.

This review can help surgeons to inform patients, to 
address patient questions and aid in shared decision making 

when surgeons and patients face operative treatment and 
have to decide if surgery is indicated and whether it will be 
performed using an open or an arthroscopic approach. 
Future studies should focus on recovery time for the open 
compared to the arthroscopic approach. The time unable 
to use the operated elbow for driving and working could 
have an effect on the decision about whether open or 
arthroscopic debridement is preferred. A randomized con-
trolled trial with validated patient-reported outcome 
measures (PROMS) can be performed to get a better 
insight into the differences in outcome between arthro-
scopic and open debridement. Because pain is a strong 
predictor of final general health status in patients with 
contracture release of a stiff elbow,64 future studies 
should focus on whether open debridement meets the 
minimum clinically important difference of the VAS for 
patients with primary OA in order to make a clinically rel-
evant difference.
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