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ARTICLE INFO Background: Although open and arthroscopic débridement arthroplasties are major surgical strategies
in patients with primary osteoarthritis of the elbow, the long-term results remain inadequately studied.
Therefore, this study aimed to evaluate long-term clinical and radiographic results after extensive
débridement arthroplasty (EDA) for primary osteoarthritis of the elbow.
Methods: Eleven patients with primary osteoarthritis treated with EDA were able to be retrospectively
evaluated by direct examination. The mean age of the seven male and four female patients was 56 years
(range, 47-74 years). The surgical procedure involved the removal of all osteophytes and free bodies,
release of anterior and posterior capsules, fenestration of the olecranon fossa, and excision of the pos-
terior bundle of the ulnar collateral ligament. At a mean follow-up of 15 years, clinical and radiographic
outcomes were assessed.
Results: The mean flexion increased significantly from 110.5° to 129.6° postoperatively in the short term
and was generally maintained at the final follow-up. Conversely, the mean extension improved signifi-
cantly from —26.4° to —11.4° postoperatively in the short term; however, at the final examination, it had
decreased to —25.5°. According to the Mayo Elbow Performance score, results were excellent for five
elbows, good for five, and fair for one. In all cases, postoperative pain was “none” or “mild,” and no
postoperative complications were observed. In all cases, recurrence of osteophytes was seen, and the
fenestration hole of the olecranon fossa remained open in three elbows, was partially refilled in four
elbows and was completely refilled in four elbows at the time of the final follow-up. Univariate analysis
revealed that among preoperative variables, age, arc of motion, and extension were prognostic factors
that significantly affected postoperative extension in the long term.
Conclusions: The present findings indicate that EDA provides marked long-term relief of pain and
improved flexion despite the recurrence of restricted extension. Patients with extremely restricted
extension preoperatively are at the risk of deteriorated extension over the long term.

© 2024 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Keywords:

Débridement arthroplasty
Long-term results
Osteoarthritis

Elbow

Elbow OA

Elbow stiffness

Level of evidence: Level IV; Case Series;
Treatment Study

Primary osteoarthritis is relatively rare in the elbow compared
to other joints.* Many surgeons consider strenuous physical exer-
tion to be a significant predisposing factor for the development of
this degenerative change in the elbow. *!"3!® Range of motion
becomes increasingly limited as elbow osteoarthritis progresses,
with severe pain appearing at the final limits of elbow range of
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motion dramatically interfering with daily life and work. Surgical
intervention may become necessary if conservative treatment
proves ineffective. The difference from osteoarthritis of other joints
is that the deformation of the joint surface is relatively mild, and
the main pathology is osteophyte formation and sclerosis of the
joint capsule and ligament.* The main surgical treatment for pri-
mary elbow osteoarthritis is thus open or arthroscopic
débridement arthroplasty, for which many studies have demon-
strated favorable short- and medium-term results > 11131619
However, relatively few reports have described long-term re-
sults."21520 We have performed extensive débridement arthro-
plasty (EDA) for primary elbow osteoarthritis. This surgical
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procedure involves fenestration of the olecranon fossa in addition
to conventional open elbow débridement, and the osteophytes,
joint capsule, and ligaments that limit the range of motion and
cause pain are thoroughly excised. The present study aimed to
evaluate the long-term functional and radiographic results of EDA
for primary osteoarthritis of the elbow.

Materials and methods
Study design

This study was conducted as a multicenter, retrospective,
observational trial. The study protocol was reviewed and approved
by the institutional review board at Orthopedic Hokushin Ortho-
paedic Hospital (approval no. 2003). The participating institutions
included two private orthopedic hospitals.

Study patients

Between February 1999 and January 2008, a total of 59 elbows
with primary osteoarthritis of the elbow were treated using EDA. As
many patients had been lost to follow-up, letters inviting patients
to undergo an additional examination were sent to all 58 patients in
October 2018. Subsequently, 11 elbows of 11 patients (7 men, 4
women) who responded to the letter were directly examined and
10 of them underwent computed tomography.

The mean age at surgery was 56 years (range, 47-74 years).
Clinical and radiographic outcomes were assessed at a mean
follow-up of 15 years (range, 10-20 years). Patient demographic
data are presented in Table I. With regard to occupational back-
grounds, 9 patients were heavy manual laborers, one was a
housekeeper, and one was a high school teacher.

EDA was performed by one of the two coauthors (N.S. and N.O.).
EDA was indicated for primary osteoarthritis of the elbow in cases
where the patient showed difficulty in activities of daily living due
to pain or limitation of range of motion at the elbow, along with
radiographic evidence of a preserved joint space. We excluded
patients who had undergone revision for previous surgery.

Surgical technique

Under general anesthesia, the patient was placed in the supine
position with a tourniquet applied to the upper limb. If the patient
had no ulnar nerve palsy and the limitation to range of motion was
moderate, the operation could be performed using a lateral
approach. However, in most cases, the patient showed ulnar nerve
palsy and needed excision of the posterior bundle of the ulnar
collateral ligament to gain good flexion, so we started the opera-
tion with a medial approach. Initially, a skin incision 8-10 ¢cm in
length was executed medially along the course of the ulnar nerve.
The ulnar nerve was fully released and protected during the
procedure, and the posterior to the medial joint capsule and the
posterior bundle of the ulnar collateral ligament were excised.
Subsequently, osteophytes around the olecranon fossa, olecranon
tip, and medial side of the ulnohumeral joint were removed while
preserving the anterior bundle of the ulnar collateral ligament.
Next, between the pronator teres muscle and biceps brachii
muscle, an approach into the anterior compartment was made,
and the anterior capsule was detached from the humerus.
Osteophytes in front of the humerus, around the coronoid fossa,
and at the coronoid process were removed. A fenestration hole
was made from the anterior to the posterior to connect the
coronoid fossa and olecranon fossa with a diameter of about 1.5-2
cm using a high-speed burr (Fig. 1). A lateral approach was added
in many cases when the extension remained limited after the
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Table I

Demographic characteristics of patients.
Characteristics Value
Age at time of operation, y 55.7 (47-74)
Sex (male/female) 714
Dominant arm involved (yes/no) 8/3

procedure from the medial approach. An oblique skin incision was
made from 3 cm proximal to the lateral epicondyle to 5 cm distal
to the radial head. The radial joint space was approached through
the anterior and posterior edges of the lateral ligament. The
anterior and posterior capsule and osteophytes around the radial
fossa, capitellum, and radial side of the ulnohumeral joint were
resected. After confirming sufficient improvement of range of
motion, the tourniquet was deflated and hemostasis was ach-
ieved. Subcutaneous anterior transposition of the ulnar nerve was
performed. A suction drainage tube was placed in the joint, and
skin closure was performed.

Postoperative rehabilitation program

The elbow was immobilized in a splint for 2 days after the
operation. The drainage tube was removed two days post-
operatively, and active and passive movement of the elbow was
started.

Clinical evaluation

Preoperatively and at final follow-up, we evaluated the active
range of motion of the elbow, Mayo Elbow Performance score
(MEPS), and pain. Active range of motion was also evaluated at
short-term follow-up (mean 15.1 months; range 1-37 months) and
compared with that at the final follow-up. The MEPS provides a
functional evaluation of the elbow joint, including an assessment of
elbow pain (45 points), joint movement (20 points), stability (10
points), and function (25 points).® Pain was quantified using the
pain intensity subscale of the MEPS and was classified as “none,”
“mild,” “moderate,” or “severe.”

Radiographic evaluation

At the final follow-up, the results of X-rays and computed to-
mography for the recurrence of osteophytes and the state of the
fenestration hole were evaluated. The degree of regrowth of
fenestration was assessed using the method described by Phillips.'”
Radiographs that showed more than 75% of the fenestration hole as
still visible were graded as “open,” between 25% and 75% as
“partially open,” and less than 25% as “closed.”

Statistical analysis

All statistical analyses were performed using EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan), which is a
graphical user interface for R (The R Foundation for Statistical
Computing, Vienna, Austria). More precisely, EZR is a modified
version of R Commander designed to add statistical functions
frequently used in biostatistics. The Wilcoxon rank-sum test was
used to compare pre and postoperative values for range of motion
of the elbow. Univariate analysis was used to correlate both post-
operative range of motion (flexion, extension, and arc of motion)
and MEPS with preoperative factors. Continuous variables (age,
flexion, extension, and arc of motion) were analyzed using Spear-
man’s correlation analysis. The level of significance was set at
P < .05.
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Figure 1 Pre and postoperative plain radiographs. A fenestration hole was made connecting the coronoid fossa and olecranon fossa (arrowhead).

Table II
Pre and postoperative parameters.

Parameter Preoperative Short-term follow-up P value (vs. preop.) Long-term follow-up P value (vs. preop.)
Mo 15.1 (1-53) mo 180 (120-240) mo
Flexion 110.5 (range, 90-120°) 129.6 (range, 120-135°) 0.005 122.3 (range, 110-140°) 0.02
Extension —26.4 (range, —60 to 5°) —11.4 (range, —35 to 0°) 0.005 —25.5 (range, —35 to 0°) 0.88
Results prognostic factors associated with postoperative extension in the

The mean flexion increased significantly (P =.005) from 110.5°
(range, 90-120°) preoperatively to 129.6° (range, 120-135°) post-
operatively at short-term follow-up and was generally maintained
at final follow-up (122.3°; range, 110-140°; P = .02 vs. preopera-
tively). On the other hand, although extension improved signifi-
cantly (P = .005) from —26.4° (range, —60° to —5°) to —11.4°
(range, —35 to 0°) postoperatively in the short term, then decreased
to —25.5° (range, —35 to 0°) at the final examination (not signifi-
cant vs. preoperatively) (Table II).

According to the MEPS, the result at the final follow-up was
excellent for five elbows, good for five, and fair for one. Pain in-
tensity according to the MEPS was “none” for seven elbows and
“mild” for four elbows.

At the final follow-up, we were able to evaluate radiographs for
the fenestration hole in all cases and computed tomography images
for recurrent osteophytes in 10 of the 11 cases. In all cases, recurrent
osteophytes were seen. Recurrence at the coronoid fossa was seen
in four of those 10 cases with recurrence, coronoid in eight, olec-
ranon fossa in two, and olecranon in nine. The fenestration hole of
the olecranon fossa remained open in three elbows, partially open
in four elbows, and closed in four elbows at the time of the final
follow-up. Table Il shows the range of motion, site of osteophyte
recurrence at the olecranon, and refill of the fenestration hole for
each case.

No revision surgeries, infections, or other complications were
encountered during the study period.

Univariate analysis revealed that among the preoperative vari-
ables, age, preoperative extension, and preoperative arc were
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long term (P < .05). No other factors were seen to correlate with
postoperative outcomes (Table V).

Discussion

Although elbow débridement arthroplasty for osteoarthritis of
the elbow is a major surgical treatment for primary osteoarthritis of
the elbow and many studies have demonstrated favorable short-
and medium-term results,>>>>1131619 few reports have provided
long-term results."'>!>20 The present study investigated the results
of EDA for primary osteoarthritis of the elbow over the long term
(mean follow-up, 15 years).

In the short term, this study showed excellent range of motion,
with a mean flexion of 129.6° and extension of —11.4°. Compared
to the Outerbridge-Kashiwagi method and arthroscopic ulno-
humeral arthroplasty, better postoperative range of motion can be
expected. This is because the current procedure removes osteo-
phytes and soft tissue contractures, including anterior and pos-
terior joint capsule and the posterior bundle of the ulnar collateral
ligament that cause range-of-motion restrictions. The effective-
ness of anterior and posterior capsulectomy and resection of the
posterior bundle of the ulnar collateral ligament has been
demonstrated in other reports,>'*!” and performing all neces-
sary procedures to improve the range of motion is important.
Further, compared to normal débridement arthroplasty, good re-
sults were expected to be maintained in the long term because
restricted range of motion was considered less likely to recur after
fenestration on the humeral side, even if osteophytes recur on the
ulnar side.
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Overall patient data (NA: not available).
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Case Age Sex

Preoperative

Postoperative
(short term)

Postoperative Fenestration hole

(long term)

Site of osteophyte recurrence
at olecranon

Flexion Extension Flexion Extension Flexion Extension Medial Middle Lateral
1 53 M 120 -30 120 -10 125 -15 + - - Open
2 47 M 100 -20 125 0 125 0 - - - Partially open
3 62 M 100 -30 135 -10 125 -35 + - - Open
4 47 M 110 -20 135 -5 120 -25 + + —+ Partially open
5 53 F 120 -20 130 -10 120 -20 + + - Partially open
6 58 M 110 -30 135 -15 140 -35 - + - Closed
7 74 F 120 -5 130 -5 120 -25 + + + Closed
8 58 F 90 —60 125 -35 120 -35 + + + Closed
9 52 M 115 -15 135 0 120 -20 + - - Open
10 55 M 110 -30 125 -15 110 -35 + + + Partially open
11 54 M 120 -30 130 -20 120 -35 NA NA NA Closed
Table IV Regarding predictors of postoperative outcome, Galle et al re-

Results by univariate analysis for factors affecting postoperative outcomes.

Postoperative outcome Preoperative factor P value p
Flexion Age 912 0.0378
Preoperative flexion .566 -0.195
Preoperative extension .64 -0.159
Preoperative arc of motion 523 -0.216
Extension Age .0239 -0.671
Preoperative flexion 374 0.298
Preoperative extension .049 0.604
Preoperative arc of motion .0328 0.643
Arc of motion Age 156 —0.459
Preoperative flexion 651 0.154
Preoperative extension 238 0.388
Preoperative arc of motion 241 0.386
MEPS Age 13 —0.486
Preoperative flexion 153 0.462
Preoperative extension 615 0.171
Preoperative arc of motion 333 0.323

MEPS, Mayo Elbow Performance score.

Although few reports have provided long-term results for
débridement arthroplasty performed to treat osteoarthritis of the
elbow, we were able to review four such reports."'>'>2% Among
them, Nobuta et al, Phillips et al, and Antuna et al reported good
long-term results in terms of range motion; however, the range of
motion in the short and mid-term was not mentioned, so post-
operative transitions in range of motion over time remained un-
clear."'2'> On the other hand, Wada et al examined the results of
open débridement arthroplasty and found promising results for
both flexion and extension at 1 year postoperatively. However, they
reported that at a mean follow-up of 121 months, flexion was
preserved, but extension was worsened.?° Our results were similar
to those results, suggesting that débridement arthroplasty for
osteoarthritis of the elbow can still result in the reappearance of
restricted extension over the long term. Nevertheless, in terms of
the MEPS over the long term, our result was better than in other
reports.”'>!> This may have been due to the absence of recurrent
pain. In EDA, the anterior and posterior capsules were removed if
these structures were contributing to the limited range of motion.
Another report suggested that capsulectomy may have an effect of
pain release due to denervation.” Similarly in this study, one pos-
sibility is that capsulectomy may have reduced pain recurrence. In
addition, by making the fenestration hole, the anterior and poste-
rior space of the joint are connected, which can be expected to
reduce pain caused by intra-articular pressure on the anterior side
during elbow flexion and on the posterior side during elbow
extension.

ported that young patients, sharp capsule release, and better pre-
operative motion were associated with better improvements in the
postoperative range of motion.” Lim et al reported that the pre-
operative motion arc was an independent factor that can predict
clinical outcomes.® In this study, over the long term, older age,
decreased preoperative extension, and arc of motion correlated
with decreases in postoperative extension. Preoperative range of
motion thus dramatically affects postoperative range of motion,
and even if patients with poor preoperative extension obtained
good extension in the short term, extension may decline in the long
term. In these cases, the possible prognosis must be explained to
the patient in advance, thorough osteophyte resection should be
applied as in this surgical method, and careful follow-up should be
continued after the operation.

In this study, although the degree and location differed
depending on the case, osteophyte recurrence was observed in all
cases. Some studies have contended that the recurrence of osteo-
phytes and closure of fenestration were not associated with post-
operative symptom recurrence,"'>!> while Wada et al reported that
the loss of extension could be explained by the recurrence of
osteophytes at the olecranon process and olecranon fossa.”® In this
study, as shown in Table III and Fig. 2, osteophytes recurred at the
olecranon in nine of the 10 cases, and large osteophytes often
occurred on the medial side of the olecranon. Given the above, our
assumption is that the recurrence of large osteophytes on the
medial side of the olecranon or recurrence of osteophytes in the
middle of the olecranon and closure of the fenestration hole were
factors contributing to the deterioration of extension over the long
term. The mechanisms underlying such osteophyte recurrence are
still unclear and require elucidation in future studies.

The major strengths of this study were the long-term clinical
and radiographic assessments and longitudinal radiographic eval-
uation of EDA for primary osteoarthritis of the elbow, which have
rarely been reported. However, some limitations must be
acknowledged in our study. First, this was a retrospective study
with loss of follow-up in many cases and a small sample size, which
may have contributed to selection bias. Second, we could not ac-
count for confounding variables due to the infeasibility of con-
ducting multivariate analysis with a small number of subjects.
Third, we did not evaluate preoperative or short-term pain scores.

Conclusions
The present findings indicate that EDA provides significant pain

relief and improvement in flexion over the long term, despite the
recurrence of limits to extension. Patients with preoperative
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Figure 2 2-1 A case with recurrent osteophyte at the medial side of the olecranon (arrowhead). Fig. 2-2 A case with recurrent osteophyte at the middle of the olecranon and closure

of the fenestration hole (arrowhead).

significant limitations to elbow extension are at risk of showing
deterioration to extension in the long term.
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