CiSE

Clinics in Shoulder and Elbow

ORIGINAL ARTICLE

Clinics in Shoulder and Elbow Vol. 17, No. 2, June, 2014
http://dx.doi.org/10.5397/cise.2014.17.2.68

Reverse Total Shoulder Arthroplasty: Early Outcome and
Complication Report

Yong-Bok Park, Sung-Weon Jung', Ho-Young Ryu, Jin-Ho Hong, Sang-Hoon Chae, Kyoung-Bin Min’, Jae-Chul Yoo

Department of Orthopaedic Surgery, Samsung Medical Center, Seoul, 'Department of Orthopaedic Surgery, Samsung Changwon Hospital, Changwon,
*Sports Medicine Center, Samsung Medical Center, Seoul, Sungkyunkwan University School of Medicine, Korea

Background: Recently, reverse total shoulder arthroplasty (RTSA) has been accepted as a main treatment option in irreparable massive
rotator cuff tear with cuff arthropathy. The purpose of this study was to evaluate the early complication incidence and the preliminary
clinical results of RTSAs performed in single institute.

Methods: Fifty-seven RTSAs (56 patients) were performed between April 2011 and March 2013. The indications for RTSA were cuff tear
arthropathy and irreparable massive rotator cuff tear with or without pseudoparalysis. Exclusion criteria were revision, preoperative infec-
tions and fractures. At final follow-up, 45 shoulders were enrolled. Mean follow-up duration was 12.5 months (range, 6—27 months).
The mean age at the time of surgery was 73.6 years (range, 58—87 years). All the patients were functionally accessed via Constant score,
American Shoulder and Elbow Surgeons (ASES) score, pain and functional visual analogue scale (VAS) scores and active range of motion.
Complications were documented as major and minor. Major complications include fractures, infections, dislocations, nerve palsies, asep-
tic loosening of humeral or glenoid components, or glenoid screw problems. Minor complications include radiographic scapular notch-
ing, hematomas, heterotopic ossification, algodystrophy, intraoperative dislocations, intraoperative cement extravasation, or radiographic
lucent lines of the glenoid.

Results: The mean Constant score increased from 31.4 to 53.8 (p < 0.001). The pain and functional VAS scores improved (5.2 to 2.7, p
< 0.001, 4.0to 6.7, p < 0.001) and active forward flexion improved from 96.9° to 125.6° (p = 0.011). One or more complications oc-
curred in 16 (35.6%) of 45 shoulders, with one failure (2.2%) resulting in the removal of implants by late infection. The single most com-
mon complication was scapular notching (9 [20%]). There were 4 (8.9%) axillary nerve palsies postoperatively (n=3: transient n. palsy,
n=1: Symptom existed at 11 months postoperatively but improving).

Conclusions: In a sort term follow-up, RTSA provided substantial gain in overall function. Most common early complications were scap-
ular notching and postoperative neuropathy. Although overall early complication rate was as high as reported by several authors, most
of the complications can be observable without compromise to patients’ clinical outcome. Long term follow-up is required to clarify the
clinical result and overall complication rate.

(Clin Shoulder Elb 2014;17(2):68-76)
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Introduction

Reverse total shoulder arthroplasty (RTSA) has been devel-
oped to salvage the glenohumeral articulation damaged by
infection, arthritis, or trauma."” Unfortunately, its initial design
resulted in high complication and failure.”” Now with marked

changes in its design because of Grammont contribution in
the late 1980’s, the clinical outcome of RTSA has improved.””
Reverse design moved the center of rotation (COR) distally and
medially in comparison to the native glenohumeral articulation.”
The change in glenohumeral COR improves deltoid function
and decreases glenoid implant-bone interface stresses and loos-
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ening. Moreover, it significantly improves the function of patients
with painful pseudoparalysis secondary to a massive irreparable
rotator cuff tear.”” Furthermore, because of recent advances in
implant technology and surgical techniques, marked improve-
ment in clinical scores, subjective patient satisfaction, complica-
tions, and failure rates has been achieved.”

However, even with recent advancement, studies report
wide variable clinical outcomes and complication rates reached
to 75%.%” Moreover, it is still considered as having much more
complication rate than conventional total shoulder arthro-
plasty.”* Furthermore, their clinical outcomes seem to have
much more variance because of many factors such as expanded
indications (cuff arthropathy, fracture or infection sequelae, and
massive tear),”” quality of remaining external rotators, bone
quality, and so forth. Therefore, our early clinical results and
complication rate with modern RTSAs were questionable.

The purpose of the study was to evaluate the early com-
plication based preliminary clinical result of RTSAs performed
by single surgeon in single institute. Our hypotheses were; (1)
observed complication of RTSA would be similar to published
rates, and (2) although the complication rate is high, most would
be treated successfully without much compromise to the clinical
outcome.

Methods

Patients Selection

This preliminary report is a retrospective review of 57s’ con-
secutive RTSAs performed between April 2011 and March 2013
by one surgeon at a single institution. The indications were cuff
arthropathy and massive irreparable rotator cuff tear with or
without pseudoparalysis. We considered irreparable rotator cuff
tear as chronic rotator cuff tears, severe atrophy of supraspina-
tus/infraspinatus muscle, with Goutallier grade four for supraspi-
natus and 3/4 for infraspinatus.'” Prior conservative treatment
failed for all the patients. The exclusion criteria were insufficient
follow-up period (at least six months), revision surgery, preop-
erative infection history, preoperative neurologic injury, and
worker’s compensation cases. Of the 57 shoulders, 12 cases
were excluded (two follow-up loss, four insufficient follow-up
period, and one incomplete axillary nerve palsy preoperatively
because of shoulder dislocation, four patients with pre-operative
infection history, and one patient with traffic accident just after
the surgery).

Forty-five shoulders were finally enrolled in this retrospective
study, which was conducted after obtaining approval from the
institutional review board at our institution (IRB no. 2014-01-
108). The mean age at the time of surgery was 73.6 = 6.1 years
(range, 58—87 years). The dominant shoulder was involved in
30 patients (66.6%), and one patients had bilateral surgery. Ce-
mented and cementless stems were inserted in 271 and 24 shoul-

ders, respectively. The mean follow-up duration was 12.5 = 5.6
months (range, 6—27 months). According to Hamada-Walch
classification, degrees of glenohumeral arthritis in our series were
classified as stage 1—3 in 18 shoulders and stage 45 in 27 (Table
1).11,12)

Six patients had previous operations: Of these patients, 4
patients had rotator cuff repair because of rotator cuff tear. An-
other one patient had rotator cuff repair only because of massive
rotator cuff tear and concomitant Bankart lesion with instability.
Moreover, the other one patient had arthroscopic Bankart repair
because of recurrent dislocation with Bankart lesion. There were
no patients who had more than two operations on same side of
the surgery. Fourteen patients had previous intra-articular injec-
tion more than once and 31 patients had no previous injection
history before RTSA.

Clinical and Radiologic Evaluation

A clinical and radiologic assessment consisting of a structured
interview, clinical examination, photographic documentation,
and radiographic observation were performed preoperatively
and postoperatively in each clinical visit. All the patients were
functionally accessed via Constant score,'” American Shoulder
and Elbow Surgeons (ASES) score," Korean Shoulder Scoring
System,'” pain and functional visual analog scale (VAS) score,
and active range of motion (including forward flexion, external

Table 1. Preoperative Demography

Variable Data
Age (yr) 73.6 + 6.1 (58-87)
Gender (male:female) 9:36
Involved side (left:right) 14:31
Dominant arm 30 (66.6)
Stem (cemented:non-cement) 21:24

Mean follow-up duration (mo) 12.5 + 5.6 (6-27)

Staging of massive rotator cuff tears*

Grade 1 2 (4.4)

Grade 2 11 (24.4)
Grade 3 5(11.1)
Grade 4a 10 (22.2)
Grade 4b 7 (15.6)
Grade 5 10 (22.2)

Values are presented as mean + standard deviation (range), number, or num-
ber (%).

*In accordance with Hamada-Walch classification.

Grade 1: AHI >6 mm, Grade 2: AHI <6 mm, Grade 3: AHI <6 mm with ac-
etabularization, Grade 4a: glenohumeral arthritis without acetabularization,
Grade 4b: glenohumeral arthritis with acetabularization, Grade 5: collapse of
humeral head, “cuff tear arthropathy”.

AHI: acromiohumeral distance.
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rotation with the arm at the side, and internal rotation behind
the back). Standardized anteroposterior, glenohumeral antero-
posterior, axillary lateral, and scapular lateral and 30 degree cau-
dal tilted view was obtained preoperatively and postoperatively.

Zumstein et al.” classified an intraoperative or postoperative
event under problem and complication which were likely to
affect the patient’s final outcome or not. Problem is a type of
complication, we classified problems and complications to mi-
nor and major complications, respectively. Major complications
include fractures, infections, dislocations, nerve palsies, aseptic
loosening of humeral or glenoid components, modular stem or
polyethylene disassociations, or glenoid screw problems. Minor
complications include scapular notching, hematomas, hetero-
topic ossifications, algodystrophy, phlebitis, intraoperative dislo-
cations, cement extravasation, or radiographic lucent lines of the
glenoid.

Surgical Technique

All procedure was performed by a single senior author (.C.Y.).
Three types of Grammont-style RTSA prosthesis were used dur-
ing this period (Aequalis Reverse system type II; Tonier, Mont-
bonnot, France) (n = 23), Trabecular metal reverse shoulder
system (Zimmer, Warsaw, IN, USA) (n = 7), Versa-dial system:
standard adaptor (Biomet, Warsaw, IN, USA) (n = 15). If the
bone stock of glenoid was not favorable for fixation due to os-
teoporosis or deformation of glenoid, we chose Versa-dial sys-
tem which has central screw for glenoid plate fixation. And the
others were used randomly according to surgeon'’s preference.
All the patients were operated on the beach-chair position. The

Table 2. Any Details of Complications and Treatment according to Complications

10—15 cm sized deltopectoral approach was used. The superior
portion of the pectoralis major tendon and the coraco-acromial
ligament was incised for better exposure. The subscapularis
tendon was detached from the subscapularis footprint with tag-
ging sutures. Humeral head cutting was performed with 0—20°
retroversion according to patient’s natural retroversion and de-
pending on the implant system. After the head cutting, the gle-
noid baseplate fixation was followed according to the company
instrumentation manual. Glenoid base plate was placed slightly
inferior to glenoid center with 10° inferior tilting in all the cases.
The size of the base plate was determined with available glenoid
bone stock and surgeon’s preference, usually the smallest diam-
eter baseplate. In all the cases, 36 mm sized glenosphere was
used. Using Kirschner wire, 4—5 holes were made on anterior
proximal humeral cortex for fixation of subscapularis tendon.
Then, the humeral component was placed. After the insertion
of trial implant, appropriate tension was determined for the case
when the joint was not easily dislocated subjectively. The sub-
scapularis tendon was repaired via transosseous sutures in most
of the cases. Incised superior portion of pectoralis major muscle
was repaired. A soft tissue biceps tenodesis was also performed
when in the presence of the tendon. All incisions were closed
over one or two suction drain.

Postoperative Rehabilitation

Postoperatively, the shoulder was immobilized with 30° ab-
duction brace for four weeks. During this period, the sling was
kept for all times except for hygiene and changing clothes. Pas-
sive range of motion was initiated after removal of hemovac at

Complication No.

Detail and Treatment

Major complication

Postoperative neuropathy 4
ongoing.

Infection 1

Minor complication

Periprosthetic fracture 1
Acromial fracture 1
Scapular notching 9  n=8:gradel, n=1:grade2
Radiolucent line on glenoid 2
Heterotopic ossification 2
Instability-related symptom 1

Limited range of motion
Ext. rotation difficulty 6

Int. rotation difficulty 5

n=3: transient, fully recovered within 6 months; n=1: symptom existed at 11 months’ postoperatively, follow-up is

Late infection at 20 months postoperatively: Implant removal and PROSTALAC insertion was performed.

Slip down, type B (The Wright and Cofield classification, Copyright Mayo Foundation)

Spontaneous fracture: Open reduction and internal fixation using Plate and Screw performed

Discomfort with “weird sound” during range of motion. There was no pain, apprehension and sign of subluxation.

n=4: external rotation difficulties only; n=3: internal rotation difficulties only; n=2: external and internal difficulties

PROSTALAC: prosthesis with antibiotic-loaded acrylic cement.
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postoperative 2 or 3 days. Active forward elevation was not per-
mitted to protect the subscapularis repair if they had one. After
four weeks, the sling was removed and tolerable active assisted
passive range of motion was allowed for 4—6 weeks, and fol-
lowed by active strengthening exercises.

Statistical Analysis

Comparisons of preoperative and postoperative clinical scores
were performed using the paired t-tests or Wilcoxon signed rank
test. Subgroup analysis between group A (patients with compli-
cations) and group B (patients without complications) were con-
ducted with the Mann-Whitney U-test. All statistical analysis was
performed using the IBM SPSS Statistics 20.0 software (IBM-SPSS,
Armonk, NY, USA). The significance level of p-value was set at
0.05.

Fig. 1. Grade IT scapular notching was noted at postoperative 15 months (white
arrow).

Fig. 2. The patient with axillary nerve neuropathy. Deltoid muscle wasting in
involved side was noted at postoperative 11 months.

Results

Complication

One or more complications occured for 16 out of the 45
RTSAs (35.6%) and are listed in Table 2. Minor and major com-
plications occurred in 13 (28.9%) and seven (15.6%) patients,
respectively, and four patients had major and minor complica-
tions simultaneously.

Scapular notching was single most common complication
and was graded by the Nerot-Sirveaux grading system.'® Nine
(20%) scapular notching were observed with eight of grade 1,
and one of grade 2. However, no further complication including
implant loosening was found (Fig. 1).

There were four nerve palsies existed postoperatively, and
three out of which had transient axillary nerve palsies and fully
recovered in sensation and function within six months. One
patient still had nerve symptoms (deltoid wasting, and discom-
fort at forward elevation); however, he showed improvement
at postoperative 11 months (forward flexion: 150°, abduction
130°, ASES score: 75, Constant score: 71, pain VAS: 0) (Fig.
2). No glenoid and humeral component loosening occurred;
however, radiographic lucent lines of the glenoid can be seen in
two cases (Fig. 3). One periprosthetic humeral fracture occurred
after slip down from the front door at postoperative one month,
and was treated with open reduction and internal fixation with
a long locking plate (Fig. 4). One acromial fracture was devel-
oped spontaneously at postoperative six months (Fig. 5), and
considered to be a fatigue fracture. Surgery was not performed,
because the fracture site was peripheral and most part of the
deltoid insertion was preserved. At 15 months’ follow-up on this
patient, active forward elevation was 130°, abduction was 80°
and pain VAS score was five. Late infection was occurred in one

Fig. 3. Radiolucent line near glenoid component was noted at postoperative
18 months (white arrow).
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Fig. 4. (A) Periprosthetic fracture was oc-
curred in one patient due to slip down at 1
month postoperatively. (B) The patient had
open reduction and internal fixation using
plate and screws.

Fig. 5. Spontaneous acromial fracture was occurred in one shoulder after surgery. (A) Preoperative X-ray: Superiorly migrated humerus. (B) At 3 months post-
operatively: Humerus was moved inferiorly. (C) At 6 months postoperatively: Acromial fracture was noted. (D) At 9 months postoperatively: Callus was formed
around acromion. (E) At 15 months postoperatively.

72  www.cisejournal.org
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Fig. 6. The late infection was occurred in one
patient. (A) Glenoid loosening was observed
on 6 months’ follow up x-ray. And functional
score and range of motion were suddenly de-
clined during 5 months from postoperative 6
month to 11 months. (B) Glenoid loosening
was progressed. Pain, mild redness, heatness,
high erythrocyte sedimentation rate and C-
reactive protein were observed at 20 months’
follow-up.

Table 3. Preoperative and Postoperative Clinical Scores

Parameter Preoperative scores  Postoperative scores  p-value
Constant score 314+159 53.8+11.3 <0.001
ASES 33.3+16.0 60.6 + 14.0 <0.001
SST 3.0+19 53+1.9 <0.001
KSS 39.6 £19.7 60.3 +13.1 <0.001
pVAS 52+28 27+1.6 <0.001
fVAS 4.0+2.6 6.7+ 1.6 <0.001
Range of motion (°)

Forward elevation 96.9 +39.4 125.6 + 16.5 0.011
Abduction 77.0 +54.2 73.3+26.0 0.709
External rotation 26.7 £18.6 27.6 £12.25 0.737
Internal rotation T11 T12-L1 0.067

Values are presented as mean + standard deviation.

ASES: American Shoulder and Elbow Surgeons score, SST: simple shoulder
test, KSS: Korean Shoulder Scoring System, pVAS: pain visual analog scale
score, fVAS: functional visual analog scale score.

case. Glenoid loosening was observed on six months’ follow-up
X-ray. Moreover, functional score and range of motion (ROM)
were suddenly declined during five months from postoperative
six to 11 months. Pain, mild redness, heatness, high erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were
observed at 20 months’ follow-up (Fig. 6). This patient recently
received the prosthesis removal with antibiotics-mixed cement
spacer insertion. Two cases of heterotopic ossification occurred
on infra-glenoid neck area (Fig. 7). One patient complained
discomfort with click and metallic sound during range of mo-
tion, which the patient claims as “weird sound in the case of the
prosthesis moving”. There was no pain, apprehension and sign
of subluxation.

Hematomas, phlebitis, intraoperative cement extravasation
problem, dislocation, modular stem or polyethylene disassocia-

Table 4. Clinical Score Comparison of Patients with or without Complica-
tions

Parameter Group A Group B p-value
Constant  Preoperative 27.6+14.3 28.9+17.0 0.751
Postoperative 53.0+10.5 53.6+11.2 0.678
ASES Preoperative 325+17.8 28.4+14.7 0.555
Postoperative 62.6 +£13.4 61.6+12.9 0.957
SST Preoperative 41+29 33+£23 0.530
Postoperative 50+1.8 55+24 0.512
KSS Preoperative 39.3+19.6 39.1£19.9 0.895
Postoperative 63.4+134 63.6+12.3 0.986
pVAS Preoperative 47%2.6 52+%3.0 0.598
Postoperative 32+14 31+1.7 0.986
fVAS Preoperative 42+30 3.7+21 0.831
Postoperative 6.5+1.6 69+1.7 0.503

Values are presented as mean + standard deviation.

Group A: the patients who had one or more complications, Group B: the pa-
tients who had not any complications, ASES: American Shoulder and Elbow
Surgeons score, SST: simple shoulder test, KSS: Korean Shoulder Scoring Sys-
tem, pVAS: pain visual analog scale score, fVAS: functional visual analog scale
score.

tions, and glenoid screw dislocation problems were not ob-
served.

Early Clinical Outcomes

After excluding two patients (the patient who underwent re-
moval of the prosthesis because of late infection, and the patient
with periprosthetic fracture), overall functional scores were im-
proved. However, the range of improvement in SST, pain VAS,
and functional VAS scores were not marked. In terms of ROM,
forward elevation was substantially increased (96.9° to 125.6°, p
= 0.011); however, abduction, external rotation and internal ro-
tation were not significantly different. Nine patients complained

www.cisejournal.org 73
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Fig. 7. Heterotopic ossification was noted at 11 months follow-up postopera-
tively (white arrow).

internal or external rotation difficulties (three with internal rota-
tion difficulties only, four with external rotation difficulties only,
and two with internal and external difficulties). Of total six pa-
tients who had external rotation difficulties, three patients could
not at all rotate the arm externally (three with external rotation 0°,
three with external rotation 0—20°). The preoperative and post-
operative results are listed in Table 3. Table 4 lists sub-analysis of
the patient with one or more complications (group A) and those
with no complications (group B). No statistical differences in
functional scores between groups A and B was observed.

Discussion

One or more complications occurred in 16 patients out of
the 45 RTSAs (35.6%). Our complication rate is lower than pre-
vious series, with rates reported as high as 68%.” Minor and ma-
jor complications were 13(28.9 %) and 7(15.6%), respectively.
Out of seven patients with major complication, two patients un-
derwent surgical treatment similar to other studies where minor
complications occurred more frequently and most of the major
complication were treated conservatively.”'*"”
RTSA was not as common as previously reported.

In our study, the incidence and severity of scapular notch-
ing (9 [20%]) was lower than previously reported (range,
44-96%).”"®"” However, the incidence and severity could be
increased with time, the longer follow up is required to clarify
the definite result. The clinical significance of scapular notching
is still a matter of debate. Some studies declared that scapular
notching is associated with glenoid component loosening'®*”
and has negative effect on clinical outcomes."**" The largest
and most comprehensive study on the subject reported no clini-
cal effect and only one case of progressive notching leading to

' Dislocation after

74  www.cisejournal.org

glenoid component loosening at 114 months postoperatively.*”
Factors associated with the development of scapular notch-
ing include prosthetic design, surgical approach, positioning of
the glenosphere and body mass index (BMI).”"* Among these
parameters, lateralization of COR and inferior placement of
glenosphere are associated with low rates of inferior scapular
notching, improved shoulder rotation, no prosthetic instability
and improved shoulder contour.*”

Internal and external rotation difficulties are other problems
of Grammont-type RTSAs. In our study, the mean external and
internal rotations were 27.6 = 12.2° and ~T12-L1, respectively.
Nine patients complained for internal or external rotation diffi-
culties after the operation (three with internal rotation difficulties
only, four with external rotation difficulties only, and two with
both difficulties). Grammont-type RTSA system (lowering the hu-
merus and medialization of the COR at the glenoid component)
has the dual advantage of tensioning the deltoid muscle to in-
crease its functional strength, and decreasing mechanical torque
at the glenoid component, thus avoiding glenoid loosening.”'”
However, because of the medialization of COR, posterior del-
toid component for external rotation and anterior component
for internal rotation were decreased. Therefore, internal and
external rotation difficulties occurred frequently.” Moreover,
reduced rotational moment arms in the conjunction with the
decrease in origin-to-insertion distance can cause impaired ex-
ternal and internal rotation.”” Postoperative external rotation dif-
ficulty is a cause of patient’s dissatisfaction. Therefore, if patient
has severe external rotation lagging and insufficient teres minor
muscle, surgeon should anticipate patient’s dissatisfaction and
explain it to the patient before surgery. If operated arm is domi-
nant side, at least TT0—L1 of internal rotation is essential for
hygiene. For this reason, less degree of retroversion is favorable.
Lateralization of COR improve tension of the remaining rotator
cuff muscles.” And increased anterior and posterior recruitment
can restore active internal and external rotation."” However,
the lateralization of COR can increase shear force on glenoid
component, resulting in acceleration of glenoid loosening is of
theoretical concern. Some controversies exist on this issue. Vi-
rani et al.*” declared no difference in glenoid loosening between
standard RTSA and RTSA of 10 mm lateralized COR. However,
Boileau et al.** declared that bony lateralization has mechani-
cal advantage compared to metallic lateralization,**” improving
shoulder rotation, and no prosthetic instability. More studies are
necessary to confirm this issue.

There was wide variation in the rates of postoperative hema-
toma between studies (1—21%).”**” Probably because some
authors only included hematomas as a complication if there was
a need for a reoperation,” whereas others included all hemato-
mas, even if no re-intervention was needed.*” Our study did not
have any known hematoma problems.

Neurologic complications occurred in four cases (8.9%). All
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the cases were related to axillary nerve. Three of these were
transient and one has neurologic symptom such as (Deltoid
muscle wasting and difficulty in forward elevation at postopera-
tive 11 months’ follow-up). However, the symptoms were im-
proving and more follow-up is needed. This patient’s Hamada-
Walch stage was 4a. After superiorly migrated humerus reduced,
traction injury might have occurred in this patients resulting in
higher than previously reported (0—12.2%).**” Neurologic com-
plications may be attributed to intraoperative traction, manipu-
lation of the arm, retractor placement, or relative lengthening
of arm. In a systemic review of 782 cases reported by Zumstein
et al.?, nine neurologic complications were reported including
axillary (two cases), radial (six cases) and musculocutaneous (one
case) nerve palsies.

One (2.2%) acromial fracture occurred spontaneously and
was treated with conservative management. It was considered
to be a fatigue fracture because of deltoid over-tension after the
reduction of superior migrated humerus preoperatively (Fig. 5).
This result is similar to the previously reported one (0—6.9%).”*'"

Postoperative instablility, a major complication, can result
in poor functional outcome and pain. Postoperative instability
has been reported in a range 2.4% to 31%.” In our study, one
patient complained of instability-related symptom. This patient
complains weird sound and uncomfortable feeling without pain
while elevating arm forward at near 90° and rotating arm inter-
nally. There was no objective sign of impingement, subluxation
and dislocation. We are not sure why we didn’t have any dis-
tinctive dislocations. Maybe we are putting our implant too tight
instead of too loose. However, we feel that it is more worrisome
putting the prosthesis too tight than loose making the shoulder
joint to be in the risk of acromion fracture or transient nerve pal-
sies.

This study has several limitations. First, our follow-up is too
short to make definitive estimation of the clinical outcome. Pre-
vious studies with long term follow up have shown increased
complication rates with time.”"® Second, our small series pre-
clude statistical analysis according to implant systems. A larger
sample size will clarify the clinical result and provide greater
precision for complication rate. Third, surgeon’s factor is always
there; therefore, our complication rate will decrease and clini-
cal outcome will improve with accumulation. Several studies
reported the learning curve for the RTSA and the complication
rate tends to decrease after some numbers of operations.”"”
Therefore, our result may show the clinical outcome and com-
plication incidence in early phase of the first 50 surgeries of
single surgeon.

Conclusion

In short term follow-up, RTSA provided substantial gain
in overall function. Most common early complications were

scapular notching and postoperative neuropathy. Although over-
all early complication rate was as high as reported by several
authors, most of the complications can be observable without
compromise to patients’ clinical outcome. Long term follow-up
is required to clarify the clinical result and overall complication
rate.
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