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Introduction

Arthroscopy has become a mainstay of minimally invasive
orthopedic surgery. A host of intra-articular and periarticular
lesions can now be safely and effectively addressed using
arthroscopic techniques in both native and prosthetic joints.
Although not common, arthroscopy after total shoulder
arthroplasty (TSA) can be a valuable tool in addressing
postoperative issues including instability, infection, compo-
nent loosening, and pain. We describe a case of atraumatic
posterior instability after a TSA, which was addressed
arthroscopically, and then review indications for arthroscop-
ic management of the painful total shoulder.

Case Report

A 74-year-old male underwent an uncomplicated anatomic
total shoulder arthroplasty for primary osteoarthritis of his
right dominant shoulder. At index surgery, there was mini-
mal posterior glenoid wear, which required less than 3 mm
of eccentric reaming. After 3 years of uneventful follow-up
and excellent function and pain relief, the patient developed
recurrent posterior instability without a traumatic etiology.
The patient could not recall a specific mechanism to corre-
late with the onset of his instability and presented to the
office within 1 week after the first instability event. He had
several subsequent dislocations, which required closed re-
duction under sedation. Physical examination of his right
shoulder revealed full range of motion with forward flexion
to 170°, adducted external rotation to 50°, and internal
rotation to L2. On manual muscle testing, the patient had
5/5 strength with resisted supraspinatus and external rotation
testing. The patient additionally had a negative belly press
test and a negative lift-off test. In the supine position, the
patient had a positive apprehension test with flexion–adduc-
tion and showed significant laxity with posterior load and
shift testing. The patient had no evidence of elbow hyper-
extension and had a negative thumb to forearm test bilater-
ally. The patient had a 1+ sulcus sign, which was equal and
symmetric to the contralateral left side. On the left shoulder,
the patient had full range of motion with forward flexion to
170°, adducted external rotation to 60°, and internal rotation
to L2. On manual muscle testing, the patient had 5/5 strength
with resisted supraspinatus and external rotation testing. The
patient had a negative belly press test and a negative lift-off
test. The patient had a negative anterior and posterior insta-
bility examination on the left shoulder.

Radiographic evaluation with a computed tomography
(CT) scan revealed neutral glenoid component version and
the humeral component retroversion was noted to be 20°.
There was no evidence of component loosening. Serum
inflammatory markers were all within normal limits and
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two shoulder joint aspirations were negative for any sign of
an infectious etiology.

Initial treatment consisted of physical therapy and reha-
bilitation with emphasis on anterior deltoid, trapezial, rhom-
boid, serratus anterior, levator scapulae, and rotator cuff
strengthening. Despite 3 months of physical therapy, the
patient continued to have pain and symptoms of instability.
As there was no roentgenographic or imaging evidence of
component malalignment or loosening causing the patient's
instability, arthroscopic surgery was recommended for the
purposes of exploration and posterior capsulorrhaphy with
the possibility that an open stabilization may be required,
depending on the quality of the posterior capsular tissue and
other abnormal findings noted at the time of arthroscopy.

Arthroscopic posterior capsulorrhaphy was recommend-
ed to the patient to address the recurrent dislocations after
3 months from the initial presentation. Surgery was per-
formed with the patient in the beach chair position. General
anesthesia supplemented with a supraclavicular regional
nerve block was utilized. The examination under anesthesia
revealed full range of motion with forward flexion to 170°,
adducted external rotation to 60°, abducted external rotation
to 60°, and abducted internal rotation to 40°. The patient had
a +1 sulcus sign and noted grade 3 posterior shoulder laxity,
the humeral head translated over the rim and locked out
posteriorly. The patient had grade 1 laxity in the
anteroinferior direction.

Diagnostic arthroscopy revealed a patulous posterior
capsule with a preserved but degenerative posterior labrum.
Cultures and synovial biopsy specimens were taken and sent
for microbiology and pathology to rule out infection. The
remainder of the diagnostic arthroscopy revealed no other
abnormality. The rotator cuff was intact, and there was no
evidence of glenoid component loosening, synovitis, or
loose bodies present.

A posterior capsular imbrication was then performed
using two suture anchors. The anchors were placed at the 7
o'clock and 9 o'clock positions just off the posterior margin
of the glenoid component percutaneously. A cannula was
placed through the original posterior portal incision, and the
sutures were passed through the capsule using a curved
arthroscopic suture passing device and then tied in simple
interrupted configuration.

The patient was kept in an abduction brace in external
rotation at the side for 6 weeks to allow healing. During that
time frame, the patient was allowed free distal elbow, wrist,
and forearm motion. He was otherwise instructed to remain
in the sling. Gradual range of motion therapy and rotator
cuff strengthening exercises were initiated and advanced
over the next 6 weeks. The patient was allowed to return
to normal activities at 3 months. At 24-month follow-up, the
patient had 140° of forward flexion, 45° of external rotation,
and IR behind the back to L3 level with no further symptoms
of instability or pain. On manual muscle testing, the patient
had 5/5 strength with resisted supraspinatus and external
rotation testing compared to the contralateral uninjured side.
The patient additionally had a negative belly press test and a
negative lift-off test. Follow-up radiographs demonstrated
no further evidence of posterior instability or component

malpositioning. The patient additionally had a Simple
Shoulder Test (SST) score of 10 and a modified American
Shoulder and Elbow Surgeons (ASES) score of 83 at 24-
month follow-up.

Discussion

Total shoulder arthroplasty is effective in relieving pain and
restoring function to patients with degenerative shoulder
conditions. Like all arthroplasties, however, TSA is not
without complications. Studies have shown complication
rates after total shoulder arthroplasty ranging from 0% to
62% in some series [8, 19]. As outlined by this case report,
instability is a potential factor that can account for pain and
disability after a TSA. The instability can either be anterior
or posterior. The causes of anterior instability are often
multifactorial and relate to humeral implant malrotation,
abnormal capsular tensioning, deltoid dysfunction, or
subscapularis failure. Recognition of the underlying cause
is critical for successful treatment [14, 18]. Posterior insta-
bility is thought to be caused by excessive retroversion of
either component, posterior glenoid wear or posterior
capsulotomy. The clinician should utilize the patient's histo-
ry and physical examination findings along with a full
radiographic evaluation as previously described in order to
determine the true etiology of instability. In the setting of
anterior instability or component malpositioning, open revi-
sion or conversion to a reverse TSA is typically necessary.
When the patient presents with posterior instability, implant
positioning errors must be ruled out first. With an isolated
posterior soft tissue imbalance as noted in this case, arthros-
copy can be utilized as a tool to selectively tighten the
posterior capsule as described. In addition, arthroscopy can
be utilized when patients present with potential stiffness,
capsular fibrosis, or synovitis after an arthroplasty [8, 17].

Besides instability, the patient presenting with pain after
a total shoulder arthroplasty may have an infection, a com-
ponent-related failure, soft tissue or bone-related pathology,
or stiffness/synovitis. Our approach to evaluation of a pain-
ful TSA is based on these four previously noted categories,
and when the standard investigative methods fail to identify
a source of pain in these patients, shoulder arthroscopy may
be considered. Arthroscopy allows the surgeon to directly
visualize and evaluate the intra-articular and extra-articular
portions of the shoulder and address a number of pathologic
conditions after shoulder arthroplasty [3, 6, 8, 11–13, 16,
17]. Our proposed algorithm for the approach to delineation
of the potential causes of pain after a total shoulder
arthroplasty and the role for utilizing arthroscopy in this
setting are outlined in Fig. 1.

Infection should always be a consideration in the painful
total shoulder. Patients with a septic shoulder arthroplasty
may present with stiffness or instability. Evaluation should
begin with serum inflammatory markers such as C-reactive
protein, erythrocyte sedimentation rate and white blood cell
count, and possibly an aspiration of the glenohumeral joint
with fluid analysis sent for cell count, gram stain, and culture
including aerobic, anaerobic, and fungal. A recent
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retrospective review by Singh et al. [15] noted that the
infection-free survival rate in TSA patients at 20-year fol-
low-up was 97%. Propionibacterium acnes (P. acnes) was
recognized as the most common causative organism. Male
gender, younger age, and longer operating room (OR) times
were associated with an increased risk for deep infections
after TSA. A P. acnes infection often will not necessarily
present with elevated inflammatory markers and may have
negative aspirate cultures [5]. It is additionally important to
note that culture specimens for suspected shoulder infections
should be held for at least 14 days due to the slow-growing
nature of P. acnes. Recent work has also noted that patients
presenting with “aseptic loosening” without any noted signs
of infection had a high percentage of cultures positive for P.
acnes [5, 9]. Arthroscopy can be used if an infection is
suspected but not definitively proven in order to obtain soft
tissue samples for microbial culture and histological exam-
ination to improve the diagnostic accuracy.

Mechanical failure specifically relating to loosening or
malalignment of the components can also cause pain after a
TSA. Radiographic evaluation including plain radiographs
or a CT scan can help define if there is any evidence of
component loosening or malalignment. In the setting of
loosening or malalignment of the humeral component, open
revision arthroplasty is typically necessary. When a loose
glenoid component is noted, however, arthroscopy can be
utilized to obtain tissue samples to evaluate for an infection
and help assist with the removal of the glenoid component
itself [3, 10–13]. Several authors have described an
arthroscopically assisted approach for the conversion of a
total shoulder arthroplasty to a hemiarthroplasty in the set-
ting of a loose glenoid component. O'Driscoll et al. [12]

published their experience using an arthroscopic-assisted
technique to excise a loose keeled glenoid component using
a series of glenoid cuts in an ordered fashion using an
osteotome in order to remove the polyethylene in a piece-
meal fashion. Namdari and Glaser [11] described their tech-
nique to perform an arthroscopic-assisted glenoid resection
and also were able to bone graft the glenoid through the
same approach. Raphael et al. [13] used arthroscopic tech-
niques to remove a subset of loose glenoids in patients who
had painful TSA and showed that these patients had similar
outcomes to those who had open surgery. Bone-related and
soft tissue pathologies are also potential sources of pain after
a TSA. This can include painful subacromial impingement,
biceps tendon lesions, capsular contractures, rotator cuff
tears, and humeral head instability. Subacromial impinge-
ment was found to be a source of pain after total shoulder
arthroplasty or hemiarthroplasty in 3% of patients (6 of 203)
in a series reported by Freedman et al. [6]. Arthroscopic
subacromial decompression and acromioplasty resulted in
improvements in pain scores, function, and patient satisfac-
tion in five of six patients. At an average of 5.3 years after a
TSA, the prevalence of rotator cuff tears was noted to be
1.3% [2]. Looking at moderate-to-long-term follow-up, a
recent multicenter retrospective study by Young et al. [20]
noted that the average rate of secondary rotator cuff dys-
function was 16.8% at 103.6 months after a TSA. These
findings highlight the long-term soft tissue-related changes
that occur following arthroplasty and the potential effects on
patient outcomes [4]. Given the potential development of a
rotator cuff tear after shoulder arthroplasty, arthroscopy can
be utilized as a means for treatment and potential repair. The
clinician should proceed with caution, however, as the risk

Fig. 1. Our algorithm to help define the potential causes of pain after a total shoulder arthroplasty and the role for utilizing arthroscopy in this
setting.
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of failure is high in this setting due to the chronic attritional
nature of the tears and the poor healing response in the
setting of an arthroplasty [1, 7].

Arthroscopy after total shoulder arthroplasty is an impor-
tant tool in the armamentarium of the shoulder surgeon. It has
a unique ability to address soft tissue problems around a TSA
using minimally invasive techniques and carries a low com-
plication rate. Rotator cuff tears, arthrofibrosis, subacromial
impingement, AC joint degeneration, and recurrent posterior
instability can be significant sources of pain and poor out-
comes after TSA which can be addressed with arthroscopic
techniques. It may also be useful in the diagnosis and treat-
ment of the painful TSA in infection and other cases without a
clear reason for pain despite thorough evaluation.

This case demonstrates a clear indication for the usefulness
of diagnostic and therapeutic arthroscopy in this particular
situation of soft tissue instability complicating a previously
successful total shoulder arthroplasty with excellent result.
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