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Abstract Level of Evidence: IV

Background: Shoulder arthrodesis is an uncommon surgi- Keywords
cal procedure performed for a range of shoulder pathology
including brachial plexus injury, instability or as a salvage
procedure for failed arthroplasty and tumour cases. Cohorts
report generally good outcomes despite high rates of com-

Shoulder arthrodesis, Glenohumeral joint arthrodesis, So-
cial factors, Patient outcomes, Surgical outcomes

plications. We aim to investigate the outcomes of all patients Introduction

undergoing shoulder arthrodesis within the South Metropoli-

tan Health Service (SMHS) from 2001-2019. There is a gap Shoulder arthrodesis is an uncommon surgical pro-
in the literature about the social demographic of patients un- cedure. A sparse number of retrospective cohorts ap-

dergoing shoulder arthrodesis. We expect a high incidence
of confounding factors including multiple previous surgeries,
unemployment, cigarette smoking and drug abuse to impact

pear in the literature. It is performed for a wide range
of clinical presentations including brachial plexus injury

patient outcomes. (traumatic or iatrogenic), recurrent shoulder instability,
Method: A comprehensive search of the SMHS electronic  failed shoulder arthroplasty, and tumour cases. Patients
theatre databases was performed, spanning years 2001- have often had multiple previous surgeries, with ar-
2019. Patients undergoing shoulder arthrodesis were iden- throdesis employed as a salvage procedure [1,2]. Most

tified. Clinical records and imaging were then reviewed to

cohorts report good outcomes for patients at long term
determine patient demographics and outcomes. port & P g

o follow-up despite a high incidence of complications and
Results: Shoulder arthrodesis is an extremely uncommon ) . tes. We aim to add to the body of evi-
procedure, with only seven recorded cases over 19 years. re-operation rates. ¥ve aim 1o a 0 the body ot evi

71% of patients suffered from drug addiction, and 57% were dence, specifically patient demographics and social fac-
smokers. Rate of shoulder fusion was 71% at a mean of tors. We anticipate our cohort to have a high incidence

17 months. All employed patients returned to work includ-  of confounding social factors that increase the risk for
ing one as a manual labourer. 43% had ongoing pain, all high-energy trauma, late presentation and non-compli-
of which were chronic pain sufferers with pre-existing opioid !

addiction. 29% of patients required further surgery for infec- ance.

tion and persistent pain. Patients being treated for instability Indications

were frustrated by reduced range of motion post-operatively.

Conclusion: Shoulder arthrodesis is an uncommon proce- In the neurologically compromised patient, shoulder
dure with reliable outcomes despite high rates of compli- arthrodesis allows the scapulothoracic joint to transfer

EEES, Drgg abps_e, cigaretteismoking ar?(.j VPOt meaningful movement to the elbow, wrist and hand.
rates are high within our cohort. It has utility for employed

patients including manual labourers. Pre-operative counsel- ~ Vander Lingen, et al. demonstrated improvements in

ling is of particular importance in patients undergoing shoul- pain, function and strength for brachial plexus injury pa-
der arthrodesis for instability symptoms. tients post-shoulder arthrodesis [3]. In another cohort
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of eight patients with obstetric brachial plexus injuries
all were satisfied with the outcome of shoulder arthrod-
esis with improvements in their range of motion [4].

Thangarajah, et al. evaluated a cohort of eight pa-
tients who underwent shoulder arthrodesis for pain and
dysfunction secondary to recurrent instability [1]. Insta-
bility scores and subjective shoulder value improved.
Scalise and lannotti analyzed seven patients who had
failed shoulder arthroplasty and went on to arthrodesis.
At an average of 4 years follow-up (range 1.5-8 years)
subjective shoulder function and pain were significantly
improved (p = 0.008) [5].

Surgical considerations

Rowe described the goals of shoulder arthrodesis in
1974 [6]. First, the hand should reach the face, head and
body midline both anteriorly and posteriorly. Second,
the arm should be in a position of maximum strength
to lift, push and pull. Third, the shoulder should be
comfortable when the arm is at rest against the trunk,
without scapula winging [6]. The optimal position of the
fused arm remains unclear. The majority of literature
supports 15° to 25° of forward flexion and abduction
and 40° to 45° of internal rotation [6-9]. Souza, et al. re-
ported that excessive abduction and external rotation
lead to winging of scapula at rest, which results in pain
[10]. Wagner, et al. observed that abduction or flexion
of > 25° led to better shoulder and extremity function
[7]. Van der Lingen, et al. and Chammas, et al. found
malposition of the humerus leads to poorer outcomes

[3].

The use of plate fixation and sufficient autograft is
well supported in the literature [5,8,9,11-13]. Screw fix-
ation was associated with a lower rate of postoperative
fractures and implant removal for irritation in a cohort
of 43 patients, but the use of plates and bone-grafting
improved the rates of union [12]. Atlan, et al. found that
cortico-cancellous autograft in the subacromial space
significantly increased fusion (43% vs. 4% P < 0.001)
in their cohort of 54 patients [11]. Wagner, et al. also
found the inclusion of the acromion in the fusion was
crucial to prevent non-union [7].

Complications

Most cohorts report a high incidence of complica-
tions and return to theatre. Miller, et al. reviewed out-
comes of 11 children suffering polio who underwent
shoulder arthrodesis for flail shoulder [14]. At a mean
follow-up of 41 months, one patient had required re-
vision surgery for non-union, two required corrective
osteotomies, and six patients had metalwork removed
due to discomfort. Chammas, et al. followed 27 patients
for a mean of six years. Two (7%) had non-unions re-
quiring re-operation and bone graft. Three (11%) sus-
tained humerus fractures [15]. Wagner, et al. evaluated
a diverse cohort of 29 patients at a mean follow up of
12 years (range 2-22 years) [7]. 12 patients (41%) had
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postoperative complications. These included six peri-
prosthetic fractures, seven non-unions, and three in-
fections. 11 patients (38%) underwent further surgery
for non-union (seven patients), debridement and lavage
for deep infection (two), fracture fixation (two), and re-
moval of metal due to irritation (one). Atlan, et al. had
10 of 54 patients (18%) require re-operation for delayed
union at a mean follow-up of 37 months [11]. Three (6%)
had not united at last follow-up. Scalise and lannotti's
cohort had four of seven patients (57%) require revision
surgery with bone graft. Only two of these united while
the remaining two patients (29%) had failed to achieve
union at final follow-up [5].

Outcomes

Despite high complication rates, cohorts general-
ly have good outcomes. All patients in Miller’s cohort
were satisfied at the final follow-up with minimal pain
[14]. In Chammas cohort, 26 of 27 had improved satis-
faction and all had gone on to union [15]. Wagner, et
al. demonstrated reasonable pain relief and improved
shoulder stability in their cohort [7]. Atlan reports a 94%
fusion rate [11]. Subjective shoulder function and pain
were significantly improved in Scalise and lannotti co-
hort at an average of 4 years follow-up [5].

Patients having shoulder arthrodesis for recurrent
instability tend to have worse outcomes than those hav-
ing arthrodesis for other indications [7]. Thangarajah,
et al. looked at a cohort of six young epileptic patients
who had recurrent instability attributed to seizures [2].
These patients had previously had up to 11 failed proce-
dures each (mean of four). While their instability scores
improved, two of the six patients had a decreased mean
subjective shoulder score. This was attributable to a loss
of range of motion [2].

Shoulder arthrodesis is a viable surgical treatment
for a wide range of shoulder pathology. The optimal po-
sition of the humerus is still debated. Plate and screw
fixation with sufficient bone graft is the favoured sur-
gical technique. Although complication rates are high,
patients generally have good outcomes. Pre-operative
counselling is important in patients with recurrent in-
stability who need to accept a loss of range of motion
to gain stability.

Materials and Methods

A comprehensive search of the electronic theatre
databases for the South Metropolitan Health Service of
Western Australia was performed for 2001-2019. Pa-
tients undergoing shoulder arthrodesis were identified.
Clinical records and imaging were then reviewed to de-
termine patient outcomes.

Seven shoulder arthrodesis procedures were per-
formed. Indications for surgery were; post-traumatic
osteonecrosis of the humeral head with and without
brachial plexus injury, osteoarthritis with obstetric bra-
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chial plexus injury, post-traumatic osteoarthritis with

and without axillary nerve palsy, post-traumatic osteo- E a
arthritis with instability, and recurrent instability due to = ;
refractory seizures. Procedures were performed by five % ) - ~
different Consultant Orthopaedic surgeons, all with a al>>>z <z =
special interest in shoulder surgery. Surgeons assessed -
the patient’s passive ability to get the hand to mouth §
and face intra-operatively. Plate and screw constructs s 2
were used in all seven patients. % § =X
9 S %
Results = BEES)
°) S R
Patient characteristics ° 5 2
£ > 2
Mean patient age was 34 (range 22-45). The ma- F 22 3 o =
jority of patients were male (five). Median American
Society of Anaesthesiologists (ASA) score was 2 (range B El _S
1-3). Five patients (71%) suffered from drug addiction 5 &S g
(four opioid, one methamphetamine). Four (57%) were % £ 5
active cigarette smokers. Five (71%) were unemployed. w |zi>zjz |z/>8/z g
Four patients (57%) lived outside the Perth metropol- &
itan region. One patient had 11 previous surgeries on o § g § o § §
the affected shoulder, another three procedures, while % g § é 2 § 2
three patients had not had any previous surgery. Surgi- g 219 g g Q 9—;
cal history of the remaining two patients was unknown £ 338 3 3
(Table 1). T 23885 3 g
Outcomes JBlejojolc |olz |z | %
Five patients (71%) had achieved union at last fol- E ° = e < <(,,
low-up. Mean time to fusion was 16 months (range g 2 . = - £ 5 f’>’_
8-31 months). One did not attend follow-up beyond five g 3 E £ 68 &8 *E >
months and was pain-free at I.ast visit. The final patient i é é é g é’ g g § ?
had recently undergone revision shoulder arthrodesis. % f
Both of the employed patients returned to their pre-op- Fle @
erative occupation, including one manual labourer. -%, =
Four patients (57%) were pain-free at last follow-up. §_ 3 §3
Three (43%) had ongoing pain beyond 12 months. All of O x| x4 | s &
these three patients had a pre-operative opioid addic- )
tion and were chronic pain patients. Both patients treat- ;t, .E
ed for instability symptoms reported frustration at their < NN » A N - ™ 3
reduced range of motion postoperatively. ” %
Complications § :3
Two patients (29%) required further surgery. One é’é’ o s g
patient developed a deep infection and periprosthetic ° 5 1 2 E
fracture 6 weeks post-fusion. This patient underwent 22,25 33z |z -é
two further operations; open lavage then subsequent g
removal of metal. The fracture was managed conserva- > o) £ &
tively. The patient last attended follow-up five months g 2 g g ; 2.
after index procedure and at this time reported no pain. % =S S 2 Z o I 3 g
The second patient had loosening at the 13-month mark 5 3 8 g 58 $£8 (f“
and underwent removal of metal and biopsy. Microbi- c 2 EX 238 = z g
ology was negative for infection and the patient under- '-% £ é £ £ £ é g 2
went revision arthrodesis. § ; = *é i%‘ f: E:S §§ ®
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Discussion 5
Shoulder arthrodesis was extremely uncommon in 5 §
SMHS, with only seven recorded cases over a 19 year e wu=S= == w °
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period. We believe high rates of drug addiction (71%), <O v @+ N6 N o)
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smoking (57%) and unemployment (71%) in our cohort
contributed to high rates of chronic pain and com-
plications. 43% of patients had ongoing pain post ar-
throdesis, all of which were chronic pain sufferers with
pre-existing opioid addiction. 29% of patients’ required
further surgery for infection and non-union. Numerous
other cohorts in the literature report similarly high rates
of complications [5,7,11,14,15].

Rates of previous surgery were lower than expected
(29-57%). The majority of our cohort lived outside the
metropolitan region, meaning poorer access to health
services and thus more likely to present late.

Surgical outcomes were reasonable with the rate
of shoulder fusion 71% at a mean of 17 months. One
patient was lost to follow-up. Shoulder arthrodesis is
a viable option in employed patients including manual
labourers, as all employed patients returned to work,
including one as a manual labourer.

Patients having shoulder arthrodesis for instability
were frustrated by reduced range of motion post-op-
eratively, consistent with previous findings in the liter-
ature [3]. Pre-operative counselling is important in pa-
tients with recurrent instability who need to accept a
loss of range of motion to gain stability.

The major limitation of our study was the small sam-
ple size. It was retrospective in nature. There was also a
diverse range of indications for glenohumeral arthrod-
esis as opposed to a group of patients with a single pa-
thology. Follow-up was variable in duration with a 14%
(one patient) loss to follow-up.

Conclusion

Shoulder arthrodesis is an uncommon procedure
with reliable outcomes despite high rates of compli-
cations. Drug abuse, cigarette smoking and unemploy-
ment rates are high within our cohort. It has utility for
employed patients including manual labourers. Pre-op-
erative counselling is of particular importance in pa-
tients undergoing shoulder arthrodesis for instability
symptoms.
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