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ABSTRACT

Purpose: Stiff elbow is a common upper extremity problem which can limit patients’ daily life activities. The purpose
of this study was to evaluate the long-term outcomes of open arthrolysis for stiff elbow. Our hypothesis was that open
arthrolysis would yield good functional results and patient satisfaction.

Methods: This retrospective study assessed 110 patients who underwent surgery for stiff elbow in a single institute
between 2003-2012. Twenty-four of the patients who underwent open arthrolysis without heterotopic ossification
excision and minimum followed up for 24 months were included in this study. All patient’s surgical procedure, ulnar nerve
and radial head management, preoperative and postoperative ranges of elbow motion and complications were noted.
Functional outcomes were evaluated with Quick-DASH and Mayo Elbow Performance score (MEPS).

Results: The mean age of the patients was 36.1 years at the time of open arthrolysis and mean follow-up period was
50.6 months. The mean preoperative flexion—extension arc increased form 52.4° to 96.5° and preoperative supination—
pronation arc increased form 103.3° to 137.8°(p<0.05). The mean MEPS score was 81.6 and the Q-DASH score was 6.3.
Complication occurred in 9 patients (37.5%) and 4 patients required additional surgery.

Conclusion: Open arthrolysis is an effective treatment method for stiff elbows, with reliable long-term functional
outcomes. The complication rates are high; however, they are generally minor and temporary.

Keywords: Stiff elbow, open arthrolysis, ulnar nerve

Dirsek Sertliginde Acik Kapsiiler Gevsetmenin Uzun Donem Sonuclan
0zET

Amag: Sert dirsek hastalarin giinliik yasam aktivitelerini kisitlayabilen ve sik karsilagilan bir Gist ekstremite patolojisidir.
Calismamizin amaa sert dirsek hastalarinda uygulanan agik kapsiiler gevsetme yonteminin uzun donem sonuglarini
degerlendirmekti. Hipotezimiz, acik kapsiiler gevsetme ile basarili fonksiyonel sonuglar ve hasta memnuniyeti elde
edebilecegimizdi.

Yontem: Bu retrospektif calismada, 2003-2012 yillan arasinda tek bir merkezde sert dirsek tanisi ile ameliyat edilen 110
hasta incelendi. Heterotopik ossifikasyon eksizyonu yapilmadan yalnizca aik kapsiiler gevsetme uygulanan ve minimum
24 aysiire ile takip edilen 24 hasta calismaya dahil edildi. Biitiin hastalara uygulanan cerrahi prosediir, ulnar sinir ve radius
basi yonetimi, preop ve postop dirsek hareket acikliklan not edildi. Fonksiyonel sonuglar Mayo Dirsek Performans Skoru
(MEPS) ve hizli DASH (Q-DASH) skorlan ile degerlendirildi.

Bulgular: Hastalarin acik kapsiiler gevsetme yapildigi siradaki yas ortalamasi 36.1 yildi. Ortalama takip siiresi 50.6 ayd.
Hasalarin ortalama preop fleksiyon-ekstansiyon hareket arki 52.4° den 96.5°'ye yiikselirken, ortalama preop supinasyon-
pronasyon hareket arki 103.3°den 137.8%'ye yiikseldi (p<0.005). Ortalama MEPS skoru 81.6 ve Q-DASH skoru 6.3
bulundu. Hastalarin dokuzunda (%37.5) komplikasyon gelisti ve bu hastalarin dérdiinde ek cerrahi girisim uyguland:.

Sonug: Acik kapsiiler gevsetme sert dirsek hastalarinda uygulanan, giivenilir uzun dénem sonuglari olan etkili bir tedavi
yontemidir. Komplikasyon orani yiiksek olmakla beraber bu komplikasyonlar genellikle gegici ve yonetilebilirdir.

Anahtar Kelimeler: Sert dirsek, acik kapsiiler gevsetme, ulnar sinir
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Open Arthrolysis for Stiff Elbow

Ibow function is crucial for activities of daily living.

Flexion is more important than extension for acti-

vities such as eating, washing hair, and using cell
phones. Morrey et al. (1) defined a functional elbow arc
between 30° and 130° of flexion-extension which is suffi-
cient for most daily activities. A reduced of range of mo-
tion of the elbow joint under 30°-130° in the flexion-ex-
tension arc, and 50°-50° in the supination-pronation arc is
defined as stiff elbow.

The elbow joint is particularly prone to stiffness owing to
its complex anatomy (2). The presence of three articula-
tions, congruent skeletal anatomy, collateral ligaments
stability, and a close relationship of the muscles with the
capsule makes the elbow prone to stiffness (3). Morrey (4)
classified the causes of elbow stiffness as intrinsic, extrin-
sic or mixed. Intrinsic factors are intra-articular fracture,
malunion, and adhesions, as well as cartilage damage.
Extraarticular malunion, heterotopic ossification (HO), jo-
int capsule contracture, and soft tissue contractures are
the main extrinsic factors. Generally, elbow stiffness oc-
curs as because of both intrinsic and extrinsic factors.

Treatment for stiff elbow should be decided after careful
evaluation of the patient’s elbow function and expectati-
ons. All causes of elbow contracture should be addressed
before treatment. Conservative treatment such as early
rehabilitation and progressive splinting should be consi-
dered, especially in elbow stiffness due to extrinsic factors
(5, 6). If nonoperative treatment fails after 3-6 months or
if the patient has heterotopic ossification or malunion,
surgical treatment should be considered. Several surgical
methods have been described in the literature, including
open arthrolysis (7), arthroscopic capsular resection (8),
heterotopic ossification excision (9, 10), distraction inter-
position arthroplasty (11) and total elbow arthroplasty
(12).

Although there is a tendency towards arthroscopic sur-
gery in orthopedics, open arthrolysis is still the initial tre-
atment choice for stiff elbow, especially in patients who
had previous elbow surgery, need for hardware removal,
ulnar nerve problems, osteoarthritis, or heterotopic os-
sification. The purpose of this study was to evaluate the
long-term outcomes of open arthrolysis for stiff elbow.
We hypothesized that open arthrolysis would yield good
functional results and patient satisfaction.

Materials and Methods

The medical records of patients who underwent surgery
for stiff elbow at a single institute during 2003-2012 ye-
ars were retrospectively reviewed. A total of 110 patients
were identified, who underwent arthroscopic release,
open arthrolysis or heterotopic ossification excision pro-
cedures. Patients who had undergone open arthrolysis
without HO excision, were older than 18 years, and had
a minimum of 24 months of follow-up were included in
the study. Patients with elbow instability, severe arthro-
sis, heterotopic ossification, or severe deformities were
excluded. We identified 24 patients eligible for the study.
The patients’ demographic data, initial injury, initial treat-
ment method, surgical procedure, ulnar nerve and radial
head management, and complications were noted. All
patients’ preoperative and postoperative ranges of elbow
motion were measured using a goniometer. To evaluate
functional outcomes the Quick-DASH and Mayo Elbow
Performance Score (MEPS) were used at the last visit.

Surgical Technique

All patients underwent surgery under general anesthesia,
and a supraclavicular catheter was applied for postopera-
tive analgesia and physiotherapy. The patients were pla-
ced in the supine position, and a sterile tourniquet was
placed. To determine the surgical approach prior surge-
ries and main pathology of the stiffness were considered.
A lateral approach or a combination of medial and lateral
approaches was used. First, the radiocapitellar joint was
exposed using a lateral Kocher approach. The lateral ulnar
collateral ligament was preserved. The brachialis was rele-
ased from the anterior capsule. An anterior capsulectomy
was performed. Loose bodies or osteophytes of the coro-
noid were excised and the coronoid fossa was debrided.
Radiocapitellar joint debridement or radial head excision
was performed if rotational movements were also restric-
ted. Posterior capsulectomy was performed. The tip of the
olecranon and olecranon fossa were debrided and oste-
ophytes were excised.

If an adequate range of motion was regained (Fig. 1) and
the patient did not have any symptoms of preoperative
ulnar neuropathy, the operation was finalized. Otherwise,
a medial release was performed. First, the ulnar nerve was
released and posteromedial capsulectomy was perfor-
med. The posterior bundle of the medial collateral liga-
ment was then released. After all releases were completed,
hardware removal was performed if necessary. The elbow
was tested for instability. Then the tourniquet was deflated,
and an intra-articular drain was placed after hemostasis.
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After wound closure, the patients’ elbow was held in ex-
tension with an anterior long-arm splint. All operations
were performed by two experienced shoulder and elbow
surgeons at a single institution.

Figure. 1 A-B Preoperative flexion-extension arc of the patient C-D

Peroperative flexion-extension arc of the patient after open arthrolysis

Postoperative Care

Passive and active assisted range of motion exercises
were started on the first postoperative day. A supraclavi-
cular catheter was used for analgesia for three days. The
patients were discharged on the 3™ or 4" postoperative
day. Outpatient physiotherapy was continued until the
desired range of motion was achieved. A night splinting
or external hinged brace could be used for flexion or ex-
tension to protect the gained range of motion. All pati-
ents received 75 mg/day indomethacin for 6 weeks for HO
prophylaxis.

Statistical Analysis

The distribution of variables was analyzed using the
Kolmogorov-Smirnov and Shapiro-Wilk tests. Statistical
analyses were performed using the Student’s t-test for
parametric data, the Mann Whitney U test (Wilcoxon rank
test), and the Kruskal-Wallis test for non-parametric data.
SPSS Version 20.0 (SPSS Inc, Chicago, IL, USA) was used,
and statistical significance was defined as p value <0.05.

Results

Open capsular release was performed for 42 patients.
Twenty-four patients who had closed physis, and were
followed-up for at least 24 months, and did not have se-
vere arthrosis or HO were included in this study. The mean
age of the patients was 36.1 (range 17-73) years at the
time of surgery. One-third of the patients were female and
16 were male. The etiology of elbow stiffness was post-
traumatic in 16 patients, early arthrosis in 4, secondary to
coagulopathy in 3, and inflammatory arthritis in 1.

The lateral approach was performed in seven patients
and the combined mediolateral approach was performed
in 17 patients. The mean follow-up time was 50.6 (range
24-130) months. The mean preoperative flexion-extensi-
on arc was 52.4°(range 20°-75°), and the mean preopera-
tive supination—pronation arc was 103.3°(range 0°-160°).
The postoperative mean flexion-extension increased to
96.5° (range 60°-135°) (p<0.05), and the mean supinati-
on-pronation arc increased to 137.8° (range 90°-170°) at
the last visit (p<0.05). The mean postoperative MEPS score
was 81.6 (range 70-100) and the Q-DASH score was 6.3
(range 0-20.4). Fifteen patients reported being very sa-
tisfied, seven were satisfied, and two were dissatisfied at
their last follow-up.

In addition to capsular release, implant removal was per-
formed in five patients who had previously undergone
surgery for distal humerus fracture. Radial head resection
was needed in 8 patients who had severe supination—pro-
nation restriction. Ulnar nerve neurolysis or subcutaneo-
us ulnar nerve transposition was performed in 17 patients
who had preoperative ulnar nerve neuropathy or elbow
flexion <90° preoperatively.

Complications occurred in 9 patients (37.5%). A periope-
rative supracondylar humerus fracture developed in one
patient and was fixed with a plate. Hematoma occurred in
two patients, and surgical drainage was performed in the
first postoperative week. Ulnar neuropathy developed in
two patients and resolved spontaneously within 6 months.
One patient had superficial infection and was treated with
a debridement and antibiotic therapy. HO occurred in five
patients. Two of them did not have any functional limitati-
ons and were classified as Hastings Class |. Three patients
who had functional limitations were defined as Hastings
Class IIA. None of the patients who developed HO needed
any further surgery.
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Discussion

Elbow stiffness remains a challenging problem. The etio-
logy of elbow stiffness is multifactorial, and although new
surgical techniques have been developed, the treatment
of all of these factors is still demanding. In this study, 24
patients underwent open arthrolysis for elbow stiffness.
Significant improvements in the flexion-extension arc
and supination—-pronation arc were maintained, and
91.6% of the patients were satisfied or very satisfied with
their final result at a mean of 50.6 months postoperatively.
In this study, the mean motion gain was 44.1° in flexion—-
extension and 34.5° in the rotational arc. In the literature,
the reported improvements with open arthrolysis in the
flexion—extension arc were ranged from 40° to 64°(13),
which was similar to our results. The results of open cap-
sular release reported in the literature are summarized in
Table 1 (3,7, 9, 14-20).

Table 1. Results of Open Capsular Release for Stiff Elbow

Number Fl\: ﬁ::’ Preop Postop | Mean
Study of u Flex- Flex- Motion
Patients P Ext. Arc | ext.Arc Gain
(months)
Mansat, o o o
1998 38 43 49 94 45
Wada, ° o o
2000 14 57 46 110 64
Marti, ° ° °
2002 47 120 44 929 55
Park, ° ° °
2004 27 23 46 102 56
Tan, o o o
2006 52 18 57 116 59
Ring, 46 48 48° 99° 51°
2006
Gundlach, ° ° o
2008 21 24 69 113 44
Higgs, 81 15 69° 109° 40°
2012
Pettersen, o o o
2016 43 41 50 106 56
Haglin, ° ° o
2017 103 14.7 60 112 52
Our Study 24 50.6 52.4° 96.5° 44.1°

Compared with other studies in the literature, our study
had a smaller population. The main reason for this si-
tuation was that patients with HO were not included,
and we maintained a minimum follow-up period of 24
months. Therefore, our study had a longer follow-up peri-
od in a more homogenous group. Furthermore, excluding

patients with HO could diminish the degree of improve-
ment in the flexion-extension arc in our study. Haglin et
al.(3) showed that patients who underwent HO excision
with capsular release experienced significantly greater
increases in their flexion-extension arc than patients with
only capsular release (53.3° vs 44.2°). The mean motion
gain in our study was similar to that in patients who un-
derwent capsular release only (44.1° vs 44.2°).

Functional range of motion (>100° of flexion—-extension)
was achieved in 75% (18/24) of the patients in this study.
Six patients who had a range of motion arc less than 100°
did not undergo any further surgeries. In the literature,
complication rates after open capsular release have been
reported to vary from 10% to 47% (20, 21). The complicati-
onrate in our study was 37.5%; however, only 4 patients re-
quired reoperation (16%). Most of the complications were
minor and transient, and were treated conservatively.

Some authors suggested routine ulnar nerve decompres-
sion or transposition in all stiff elbow procedures to pre-
vent postoperative ulnar neuropathy symptoms (22, 23).
However, some authors advised ulnar nerve decompres-
sion only when the patient had preoperative ulnar nerve
symptoms or less than preoperative 100° of elbow flexion
(20, 24). In our study, ulnar nerve decompression or trans-
position was performed in 17 patients with preoperati-
ve neuropathy symptoms or preoperative elbow flexion
<90°.

Routine HO prophylaxis after capsular release procedure
remains controversial. Some studies support the use of
HO prophylaxis after elbow surgery, whereas others do
not support it (3). We preferred 75 mg indomethacin per
day for HO prophylaxis in all cases. Although we did not
include the patients who had HO and underwent routine
prophylaxis, HO occurred in 5 patients. However, none of
the patients required HO excision.

This study had several limitations. First, it was a retrospec-
tive study. Second, the number of study cohort was small.
We could explain this with the exclusion of patients who
had HO and had a follow-up period of less than 24 months.
Using these criteria, we were able to evaluate thelong-term
results in a more homogenous cohort. Third, the study did
not include a comparison group. Arthroscopic capsular
release is another treatment method that is mostly used
for stiff elbow. However, it is difficult to compare the-
se methods because their indications are not the same.
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Arthroscopic release is generally performed for patients
with isolated capsular contractures and mild stiffness.
Patients who had hardware, a history of ulnar transposi-
tion, heterotopic ossification or severe stiffness open art-
hrolysis were preferred.

Conclusion

Open arthrolysis is an effective treatment method for
stiff elbows, with reliable long-term functional outcomes.
Ulnar nerve decompression should be performed in pati-
ents with preoperative ulnar neuropathy or elbow flexion
<90°. The risk of contracture recurrence should be consi-
dered, and the patients must be informed about the pos-
sibility of further operations.
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