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Abstract
Background: Over the past decade, conversion to Reverse Total Shoulder Arthroplasty (RTSA) 
has become the preferred treatment for revision of an Anatomic Hemi (HA) or Total Shoulder 
Arthroplasty (TSA). However, conversion of failed stemmed shoulder arthroplasty to RTSA is still a 
highly demanding procedure and carries unique technical challenges and risks.

Questions/Purposes: This study aimed to analyze the mid- to long-term results after conversion of 
failed anatomical shoulder arthroplasty to RTSA and investigate whether preserving the humeral 
stem offers advantages over revising the humeral stem.

Materials and Methods: Between 2005 and 2018, 99 hemiarthroplasties and 62 total shoulder 
arthroplasties (total =161 shoulders; 157 patients) were revised to RTSA without (n=47) or 
with (n=114) stem exchange. Complications and revisions were documented from medical and 
surgical records. Longitudinal pre- and post-operative clinical (Constant-Murley (CS) score, 
Subjective Shoulder Value (SSV)), and radiographic outcomes were assessed. Complete clinical and 
radiographic follow-up was available on 80% of shoulders (127 patients; 128 of 161 procedures, 46 
without and 82 with stem exchange) at a minimum of 24 months and a mean of 70 months (range, 
24 to 184 months).

Results: Humeral stem retention was associated with a significantly reduced surgical time (193 min 
vs. 227 min, p=0.001, less blood loss (591 mL vs. 753 mL, p=0.037), less intraoperative complications 
(13% vs. 19%; Odds Ratio (OR), 1.4, p=0.32) and fewer subsequent reinterventions (19% vs. 28%; 
OR, 2.3, p=0.06). The complication/revision rate leading to drop out from the study was considerable 
in the stem revision group (ten patients; ten of 114 shoulders (9%)), but there were no complication-
related dropouts in the stem-retaining group.

Conclusion: Our findings suggest that humeral stem revision is associated with decreased surgical 
time, less blood loss, less intra- and postoperative complications, and a lower revision rate compared 
to humeral stem retention. Based on these findings, a shoulder arthroplasty system modularity 
offers substantial benefit if conversion to reverse total shoulder arthroplasty becomes necessary.

Level of Evidence: Level III, therapeutic study.

Keywords: Reverse total shoulder arthroplasty; Revision shoulder arthroplasty; Failed shoulder 
arthroplasty; Hemiarthroplasty; Anatomic total shoulder arthroplasty; Conversion

Introduction
Over the past thirteen years, there has been an increase in the number of revision shoulder 

arthroplasties [1-5]. The most common reasons for failure are implant loosening, infection, 
instability, glenoid wear, or rotator cuff dysfunction. These can cause serious challenges [6-11]. Due 
to its design, which addresses prosthetic instability and rotator cuff dysfunction, RTSA has become 
the favored treatment for failed anatomic HA or TSA, with favorable short- and mid-term outcomes 
reported in multiple studies [3,12-20]. However, conversion of failed shoulder arthroplasty to RTSA 
is still a technically challenging and demanding procedure with a considerable risk of intra- and 
postoperative complications and a 22% to 32% revision rate [15,17,20-22]. Previous studies on the 
procedures have indicated that in particular, revision of a well-fixed humeral stem was associated 
with increased blood loss and operative time, as well as with increased intraoperative complications 
such as the high risk of loss of humeral bone stock, nerve injury, periprosthetic fracture, and malunion 
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or nonunion of a humeral osteotomy with later humeral component 
loosening [1,17,21,23]. This study aimed to analyze the mid- to long-
term results regarding the functional outcome, patient satisfaction, 
complication-and reoperation rate after conversion of failed HA and 
TSA to RTSA. We hypothesized that conversion of failed shoulder 
arthroplasty to RTSA with stem retention is superior to revision with 
stem exchange due to reduced operative time, reduced blood loss, 
fewer intraoperative complications, and potentially fewer subsequent 
revisions.

Material and Methods
This study was approved by the ethics committee of the University 

of Zurich (ID 2018-01494) and conducted following the Helsinki 
Declaration.

Patients selection
All patients identified in our prospectively collected, 

comprehensive institutional RTSA database treated with aseptic 
single-stage revision of HA or TSA to RTSA between January 2005 and 
December 2018 were retrospectively reviewed. Ninety-nine shoulders 
underwent conversion from hemiarthroplasties and 62 from total 
shoulder arthroplasties to RTSAs. Thirty of the patients (33 shoulders) 

were not available for final clinical follow-up. Ten of these patients 
(all in the group with stem exchange) had complications requiring 
major re-revision surgery. These patients had to be excluded from 
the functional assessment, and their surgeries were rated as failures. 
Clinical and radiographic follow-up of the remaining 127 patients (128 
shoulders, 82 with and 46 without stem exchange) was at a minimum 
of 24 months and a mean of 70 months (range, 24 to 184 months) 
(Figure 1). Except for the number of cemented and cementless 
implants between the two groups (Table 1), no statistically significant 
difference was found between the two study groups' demographic 
data. The mean age of the patients at the time of revision to RTSA was 
64 years (range: 24 to 86 years). The median number of operations 
before conversion to RTSA was 2 (range, 1 to 8 operations). The 
main indication for conversion to RTSA was secondary rotator cuff 
failure, followed by glenoid erosion after HA or glenoid component 
failure after TSA (Table 2). Patients were separated into two cohorts: 
The retention group included 46 patients who underwent revision 
of a HA or anatomic TSA in which the original humeral stem was 
retained during the conversion to RTSA. In this group, the humeral 
component was determined to be well fixed, adequately positioned, 
and therefore not in need of revision. The exchange group included 
81 patients (82 shoulders) who underwent revision of a HA or TSA 

Figure 1: The flow diagram shows enrollment, dropout, and loss to follow-up of the study cohort.
HA: Hemiarthroplasty; TSA: Total Shoulder Arthroplasty
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to RTSA that necessitated, either due to implant design (n: 54) or 
due to loosening or malposition (n:28) revision of a humeral stem 
(Table 2). Operative time and blood loss were documented from 
the anesthesia records. Clinical and radiographic examinations for 
all patients undergoing arthroplasty in our unit were performed 
preoperatively and approximately 1 year, 2 to 5 years, 5 to 8 years, 
8 to 10 years, and more than 10 years postoperatively. The clinical 
examination included measurement of active and passive ranges of 
motion using a handheld Goniometer and assessment of the absolute 
(aCS) and relative Constant Scores (rCS) and Subjective Shoulder 
Value (SSV) [24-26]. Abduction strength in the scapular plane 
was measured with a validated electronic dynamometer (Isobex; 
Cursor, Bern, Switzerland) [27]. Preoperatively and postoperatively, 
standardized true anteroposterior, axillary lateral, and scapular 
lateral (Neer view) radiographs were obtained for all patients. On 
the postoperative radiographs, inferior scapular notching according 
to the Sirveaux classification, radiolucency, heterotopic ossification, 
glenoid or humeral loosening, and glenoid or acromial fracture were 
evaluated. If the patient had to undergo a later revision with exchange 
or removal of the converted implant had become necessary, the result 
was treated as a failure, and this patient was excluded from functional 
assessment.

Surgical protocol
All revisions were performed with the patient in a beach chair 

position, through a deltopectoral approach, by an experienced 
shoulder surgeon. All patients received perioperative intravenous 
antibiotic prophylaxis and underwent general anesthesia in 
combination with an interscalene block. The subscapularis tendon 
was evaluated intraoperatively. If the tendon was intact, it was 
elevated off the lesser tuberosity and reattached before wound closure. 
The majority of cases 99%, the Anatomical Shoulder Inverse/Reverse 
System (Zimmer Biomet, Warsaw, Indiana, USA) and in 1% of all 
cases Delta III ((DePuy International, Leeds, UK) were used as the 
revision implants on the humeral side. For patients with a modular 
system (n=46), conversion to RTSA was performed without removal 
of the humeral stem whenever feasible (23 total shoulder arthroplasties 
and 23 hemiarthroplasties) (Figure 1). Firstly, the prosthetic head 
was carefully detached from the stem using an extraction instrument, 
and the humeral metaphysis was prepared using a flat reamer, which 
allows seating of the reverse metaphysis on the humeral stem. Of the 
convertible anatomical stems, seven had to be converted: 3 dues to 
aseptic loosening, 1 because of excessive glenoid retroversion, and 
3 were too high positioned. Of the remaining 76 shoulders without 
modular implants, ten were malpositioned and seventeen were 
loose. To allow conversion to RTSA, the remaining 55 stems had to 
be exchanged, although they were well fixed and well-positioned. In 
cases with well-fixed, nonconvertible stems, careful removal of the 
prosthesis was performed without splitting the humeral shaft and 
retaining as much bone stock as possible. After preparing the humeral 
stem, the glenoid was exposed. If the cement mantle was stable, it 
was left in place, cleaned with a drill, and a smaller prosthesis was 
cemented into the old cement mantle (n=19). In the remaining 36 
shoulders, 11 shoulders were press-fitted in the shaft, and in 25 cases, 
cement was removed. Furthermore, any remaining glenoid labrum 
was excised, and capsule or scar tissue was released for all conversions 
from HA to RTSA. Additionally, in cases where the glenoid 
component had to be extracted and cement removed, special care was 
taken to preserve as much of the glenoid bone stock as possible. The 
tendon of the triceps long head was released from the infra-glenoid 

tubercle of the scapula with careful axillary nerve protection. The 
Anatomical Shoulder System glenoid (Zimmer Biomet, Warsaw, 
Indiana, USA) component was used as the standard implant in the 
majority of procedures (n=123). In nine cases, a long-pegged glenoid 
base plate was used (Aequalis Reversed II (Tornier, Amsterdam, The 
Netherlands); two Delta III (De Puy International, Leeds, UK)); one 
Affinis Inverse System (Mathys AG Bettlach Switzerland); two Lima 
SMR Reverse Total Shoulder Arthroplasty system (Lima Corporate, 
Udine- Italy) and twenty-four Trabecular metal (Zimmer Biomet, 
Warsaw, Indiana, USA)). The guide and subsequent guide wire 
were positioned so that the glenoid base plate was as low as possible 
with a neutral or minimal inferior tilt. In order to provide primary 
angular stability, locking screws were used. In notable glenoid bone 
loss cases, osseous autograft (n=19) or allograft (n=10) was used to 
provide the glenoid base plate's inherent stability and lateralization. 
The height polyethylene components were chosen based on the arms 
preoperatively assessed length of the arm, the soft tissue tension, 
and the shoulder joint stability. After the final implantation and re-
adaptation of the subscapularis, two suction drains were inserted for 
24 h to 48 h. Postoperatively patients were immobilized in a sling for 
4 to 6 weeks.

Follow-up assessment and patient dropouts
All included 157 patients (161 shoulders), had complete 

perioperative as well as early postoperative data. However, some 
patients had incomplete clinical and/or radiological follow-up 
analysis for the following reasons (Figure 1): Two patients who 
underwent stem exchange had a late (chronic) infection, which was 
treated successfully with a two-stage revision and implant exchange 
approximately two years after conversion to RTSA; and four patients 
(four shoulders) underwent revision surgery, one because of humeral 
stem loosening after intraoperative induced humeral shaft fracture 
(13 months), two for posttraumatic humeral stem loosening and 
one because of glenoid loosening (21 months). These six patients (all 
with stem exchange) were rated as failures but excluded from further 
functional analysis. Additionally, two patients with stem exchange 
had revision of the RTSA for instability, albeit the instability in 
one of them persisted. One patient had six months postoperatively 
an acromion fracture and sustained an additional periprosthetic 
shaft fracture 30 months after conversion surgery. These fractures 
were treated conservatively. For the patients mentioned above, no 
functional outcome scores were available. Three patients emigrate 
after conversion surgery and could not be followed, and three 
patients died unrelated to the shoulder surgeries. Additional fifteen 
patients refused follow-up visits. Fourteen of them were contacted via 
telephone and reported an uneventful course with good function. The 
last patient had an intraoperative humeral shaft fracture with radial 
nerve palsy and preferred further treatment at another hospital. As 
such, there were twenty-three patients lost to follow-up and ten 
complication-related dropouts without documented complications. 
The majority (n=29) of the patients were in the exchange group and 
one patient in the stem retention group. Therefore, 127 patients (128 
shoulders) had complete perioperative documentation and at least 2 
years follow-up.

Statistical analysis
The Mann-Whitney U test was used for statistical analysis of 

intraoperative complications and surgical time. The two cohorts 
described above were compared using an independent-samples t-test 
for continuous variables and chi-square analyses for categorical 
variables to detect differences between the groups. The exchange 
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and retention groups were also compared according to the index 
procedure (HA and TSA). A difference of p<0.05 was considered to 
be statistically significant. For identifying interacting factors, Odds 
Ratios (OR) were calculated as crude OR and stratified by subgroups. 
All statistical analyses were processed with IBM SPSS® statistics 
software (Version 25.0; Chicago, IL, USA).

Results
Patients who underwent conversion to RTSA without stem 

revision (retention group) had less intraoperative blood loss and 
operative time than those who had completed stem revision (exchange 
group). Blood loss averaged 591 mL (range, 100 mL to 1300 mL; SD, 
316 mL) without and 753 mL (range, 100 mL to 2600 mL; SD, 488 
mL) with stem exchange (p=0.037) (Figure 2). Surgical time averaged 
193 min (range, 75 min to 290 min; SD, 44 min) without stem 
exchange and 227 min (range, 120 min to 360 min; SD, 49 min) with 
stem exchange (p=0.0001) (Figure 3).

Complications
We identified 22 (19%) intraoperative and 25 (21 patients 

(22%)) postoperative complications in the 114 shoulders in the 
exchange group compared to six (13%) intraoperative and five (11%) 
postoperative complications in the 47 shoulders in the retention 
group. The odds ratios of sustaining an intraoperative or postoperative 
complication for patients with stem exchange was 1.4 (95% CI, 0.7 

to 3.0) and 1.9 (95% CI, 0.8 to 4.4), compared to patients without 
stem exchange. The exchange group had twenty-four conversion-
related reoperations (twenty patients (20%)), whereas in four of the 

Figure 2: The mean blood loss was reduced (p=0.037) in patients without 
stem exchange (mean, 591 mL; range, 100 ml-1300 mL; SD, 316 mL) 
compared with the group with stem exchange (mean, 753 mL; range, 100 ml 
to 2600 mL; SD, 488 mL).

Figure 3: The surgical time could be decreased to 193 minutes (range, 
75 minutes to 290 minutes; SD, 44 minutes) when the stem could be left 
in place, which spared, on average, 34 minutes surgical time (p<0.0001) 
compared with cases in which the stem had to be exchanged (mean, 227 
minutes; range, 120 minutes to 360 minutes; SD, 49 minutes).

Parameter
With stem exchange 

(81 patients [82 
procedures])

Without stem 
exchange (46 
patients [46 

procedures])

p 
value

Age at conversion 
(years) 65 (40-84) 63 (24-85) 0.28

Gender (female:male) 75:39:00 23:24 0.19
Interventions before 

conversion 1.8 (1-8) 1.6 (1-8) 0.63

Hemiarthroplasty: 
Anatomic total 

shoulder arthroplasty
75:39:00 24:23:00 0.08

Cemented humeral 
implant 93 23 0.001

Table 1: Demographic data for the study groups.

Indication Number of indications

 With stem 
exchange

Without stem 
exchange

Rotator cuff deficiency/instability 55 29

Glenoid erosion after hemiarthroplasty 11 6
Failure of glenoid component after total 

shoulder arthroplasty 12 4

Aseptic stem loosening 7 5

Stem malposition with functional deficit 10  

Sec. dislocation of greater tuberosity 8  

Aseptic glenoid loosening 5 3

Septic stem loosening 6  

Table 2: Indication for conversion to RTSA.

Figure 4: A 55-year-old woman presented with a severe pseudoparalysis 
and mal union of greater and lesser tubercles of her left arm 7 months after 
a hemiarthroplasty as a result of a four-part humeral head fracture. Pre- (A) 
and postoperative (B) range of motion at ten years after conversion to a 
reverse total shoulder arthroplasty.



5

Marios Loucas, et al., Clinics in Surgery - Orthopedic Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2021 | Volume 6 | Article 3277

47 patients in the retention group, (9%) reoperations were performed 
(OR: 2.3; 95% CI, 0.9 to 5.7). Therefore, the complication rate leading 
to dropout with more or less functional compromise was substantial 
in the exchange group of 110 patients (ten patients; ten of 114 
shoulders (9%)), but there were no complication-related dropouts in 
the stem-retaining group (Table 3).

Clinical results
The 46 patients in the retention group showed an improvement of 

the relative Constant and Murley score from 43% (range, 8% to 93%) 
to 68% (range, 28% to 98%) (p=0.002), the mean absolute Constant 
and Murley score improved from 36 (range, 6 to 80 points) to 58 
points (range, 21 to 85 points) (p=0.002), and the mean subjective 
shoulder value increased from 35% (range, 0% to 80%) to 64% (range, 
10% to 100%) (p=0.002). The 114 shoulders in the exchange group 
showed an improvement of the relative Constant and Murley score 
from 36% (range, 8% to 92%) to 62% (range, 8% to 97%) (p=0.0001), 
the mean absolute Constant and Murley score improved from 30 
(range, 6 to 80 points) to 52 points (range, 8 to 86 points) (p=0.0001), 
and the mean subjective shoulder value increased from 28% (range, 

0% to 70%) to 55% (range, 0% to 100%) (p=0.002). There were also 
significant improvements in ROM, pain scores, and strength (all 
p<0.001) in both groups. In the exchange group, the mean active 
anterior elevation improved from 63° to 100° and active abduction 
from 60° to 100°. In the retention group, the mean active anterior 
elevation improved from 77° to 109° and active abduction from 69° 
to 116° (Table 4 and Figure 4).

Radiological results
Heterotopic ossifications were found in 15% (n=24) of the cases. 

Of these, 7 cases were in the retention group and 17 cases in the 
exchange group. They did not compromise the clinical outcome. 
An asymptomatic radiolucency around the stem was found in one 
patient in the retention group. Scapular notching was noted in 43 
(27%) and did not affect the clinical outcome. Of these, 14 cases were 
in the retention group and 29 cases in the exchange group. According 
to the Sirveaux classification 29, the grade of notching was mild (I 
or II) in 31 patients and severe (grade III and IV) in 12 patients. 
The radiological results are summarized in Table 5. Regarding the 
radiological outcome, we did not find any significant differences 

Complication With stem exchange Without stem exchange

 Intraoperative Postoperative Reoperation Intraoperative Postoperative Reoperation

Shaft fracture 13 2* 1    
Shaft fracture with radial 

nerve palsy 2 3  1   

Greater tuberosity fracture 2   3   

Glenoid fracture 2      

Radial nerve palsy 1      

Cement extrusion 2  2 1   

Acromion fracture  5* 2  1  
Glenoid component 

loosening  3* 2  1  

Early infection  2* 2  1 1

Late (chronic) infection  3 7 1 1 2

Wound healing problem  2 5  1 1

Instability  2     

Humeral stem loosening  2 2    
Dislocation of glenoid 

components  1* 1    

Total 22 25 (21 patients) 24 (20 patients) 6 5 4

Table 3: Complications and reoperations.

* Four patients with two postoperative complications (one with an acromial fracture and periprosthetic humeral shaft fracture; two with an acromial fracture and glenoid 
component loosening and one with a traumatic humeral shaft fracture and early infection after fracture treatment)

Clinical outcome 
parameter With stem exchange (n=82 shoulders) Without stem exchange (n=46 shoulders) p value ꜜ

 Preoperative Follow-up Improvement p value Preoperative Follow-up Improvement p value  
Absolute Constant and 

Murley score 30 (6-80) 52 (8-86) 22 0.0001 36 (6-80) 59 (21-85) 23 0.0001 0.1

Adjusted Constant and 
Murley score 36 (8-92) 62 (8-97) 26 0.0001 44 (8-93) 70 (28-98) 26 0.0001 0.13

CS pain score 7 (0-15) 12 (3-15) 5 0.0001 8 (0-15) 12 (2-15) 4 0.0001 0.62

ROM          

Flexion (°) 64 (0-160) 101 (0-170) 37 0.0001 78 (0-170) 109 (0-175) 31 0.0001 0.46

Abduction (°) 61 (0-175) 102 (0-170) 41 0.0001 70 (0-180) 116 (0-170) 46 0.0001 0.12

External rotation (°) 25 (-10-80) 12 (-50-55) -13 0.0001 27 (0-70) 18 (-30-50) -8 0.0001 0.25
Subjective shoulder value 

(maximum 100) 29 (0-80) 56 (10-100) 27 0.0001 35 (0-80) 65 (10-100) 30 0.008 0.09

Table 4: Clinical results according to Constant and Murley score and subjective shoulder value*.

* The data are mean with the range in parentheses; ꜜcomparison between groups
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between the two groups (Figure 5).

Discussion
Our study's most important finding was that revision of 

stemmed anatomical hemi- or total-shoulder arthroplasties to 
reverse shoulder arthroplasties performed without stem exchange 
significantly decreased operative time and blood loss compared 
to those with stem exchange. Humeral stem removal has potential 
morbidity, including gross bone loss, damage to remaining muscular 
attachments, neurovascular structures, and increases surgical time. 
Some years ago, our group 32 performed a first retrospective case-
control study analyzing the clinical outcomes of conversion of 
stemmed HA or TSA and reporting advantages of a modular stem 
design in a smaller patient cohort and with a shorter follow-up 
period. Back then, we found that stem retention resulted in 346 ml 
less intraoperative blood loss and 58 min shorter operative time, 
with a decreased intraoperative complication rate (8% vs. 30%) and 
reintervention rate (8% vs. 14%). In our current study, with almost 

Figure 5: A 55-year-old woman presented with a severe pseudoparalysis 
and mal union of greater and lesser tubercles of her left arm 7 months 
after a hemiarthroplasty as a result of a four-part humeral head fracture. 
Preoperative (A) axial and (B) AP radiographs show a well-fixed humeral 
stem. Ten years after conversion to a reverse total shoulder arthroplasty, 
the patient still shows a pain-free overhead function with good component 
positioning with some bone resorption at the greater tuberosity but without 
any signs of loosening observed on the (C) AP and (D) axial radiographs.

Radiologic item With stem exchange Without stem exchange

 % (n)

Scapular notching rate 18% (n=29) 9% (n=14)

Grade I 7% (n=12) 6% (n=9)

Grade II 3% (n=4) 4% (n=6)

Grade III 4% (n=7) 0,6% (n=1)

Grade IV 1% (n=2) 1% (n=2)

Heterotopic ossifications 11% (n=17) 4% (n=7)

Radiolucency 0,6% (n=1)  

Table 5: Radiologic results.

tripled patient numbers and substantially longer follow-up period, 
these advantages could still be detected but to a lesser degree. Stem 
retention resulted in 162 ml reduced intraoperative blood loss and 
spared 34 min of surgical time. The intraoperative and postoperative 
complication rate was 19% and 22% in exchange and 13% and 11% 
in the retention group. Compared to our current study with 99 (61%) 
revised HA and 62 (39%) revised TSA, our previews study back in 
2015 examined 48 (86%) HA and 8 (14%) TSA conversions to RTSA. 
This higher percentage of potentially more complex revisions of 
TSA to RTSA may affect the differences in surgical time and blood 
loss compared to the current study results. The main indication for 
conversion to RTSAs was secondary rotator cuff failure, followed by 
glenoid erosion after HA or failure of the glenoid component after 
TSA. These indications were similarly distributed between the two 
groups and were consistent with the indications reported in the 
literature with rotator cuff failure being the most common, followed 
by instability and component loosening [3]. When considering the 
intra- and postoperative complications, our study showed that proper 
implantation (correct prosthetic height and torsion) of a modular 
humeral stem during the index operation could potentially reduce the 
complexity of revising a shoulder arthroplasty to RTSA. Therefore, we 
emphasize the importance of a well-positioned convertible-platform 
stem as an absolute prerequisite for stem retention [1,28,17]. The 
results after a mean of 70 months after conversion surgery to RTSA 
showed an improved shoulder function. A substantial pain relief, 
a relative Constant score of 68%, a mean forward flexion of 103° 
suggesting a satisfactory clinical outcome and range of movement, 
but it is less favorable than results after a primary RTSA. Weber-
Spickschen et al. [29] performed a retrospective review investigating 
the clinical efficacy of modular prosthetic system in conversion to 
RTSA. They reported satisfactory functional outcomes. The authors 
concluded that retaining the stem does not compromise the surgical 
outcome. Our results also show similar functional scores and range of 
motion between the two groups. Therefore, humeral stem retention 
is proven not to impair the functional outcome of the conversion 
procedure and provides at the same time the advantages of reduced 
complication and reoperation rates. Merolla et al. [30] recently 
evaluated the results of 157 patients who underwent conversion of a 
failed HA to a revision RTSA. In accordance with our findings, these 
authors showed significant improvements in patients' preoperative to 
postoperative pain and shoulder range of motion (P<0.0001). After 
conversion from a HA undertaken for fracture to RTSA in 25 patients, 
Gohlke et al. [12] reported a relative CS of 63% and a mean forward 
flexion of 125° at a mean follow-up of 32 months. Furthermore, Melis 
et al. [20] performed a retrospective, multicenter cohort study of 34 
patients who underwent revision RTSA for failed TSA. They reported 
a significant improvement of the Constant Murley score improved 
from 24 to 55 (p<0.0001) and the active anterior flexion from 68° to 
121° (p<0.0001). The postoperative complication rate was 30%, and 
22% of these patients needed re-revision surgery. A recent systematic 
review by Knowles et al. [3] comparing North American vs. European 
outcomes and complications in revision shoulder arthroplasty noted 
a total complication rate for all revisions of 17%. There were 341 
complications (in 2001 patients), and of those, a large number (74%) 
led to a reoperation. Compared to primary shoulder replacement 
RTSA is associated with an up to four times increased complication 
rate [31]. In an additional systematic review, Zumstein et al. [5] 
noted a complication rate after revision RTSA of 33%. However, 
Weber-Spickschen et al. [29] and Castagna et al. [32] pointed out that 
convertible stems had lower complication rates. These findings are 



7

Marios Loucas, et al., Clinics in Surgery - Orthopedic Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2021 | Volume 6 | Article 3277

coherent with our recent results and underline the importance of a 
shoulder arthroplasty system's modularity. To our knowledge, this 
study is the largest single-center trial with the longest follow-up after 
conversion from failed HA and TSA to RTSA. We are, however, aware 
of some limitations of this investigation. One is the smaller sample 
size in the retention group. This limitation may affect the analysis of 
confounding factors pertaining to variable indications for revision of 
hemiarthroplasties and total shoulder arthroplasties. However, there 
is no selection bias due to the retrospective study design, including 
criterium determining which group of the study the patients fell was 
driven by the type of the previously implanted prosthesis. This study's 
potential selection bias is that clinical outcome data from 29 patients 
(ten patients with complications, nineteen patients lost to follow-
up) in the exchange group, and one patient (lost to follow-up) in the 
retention group were not available. We are also aware that the lack of 
personal follow-up and the limited sample size of the retention group 
patients might affect the results regarding patients’ satisfaction and 
clinical outcome between the study groups, where no difference could 
be found. An additional obvious limitation is that operative time and 
blood loss were documented retrospectively from the anesthesia 
records.

Conclusion
Conversion of stemmed hemi- or total anatomical shoulder 

arthroplasty to reverse total shoulder arthroplasty with or without 
stem exchange leads to improved shoulder function and pain. 
Retention of the humeral stem reduces the surgical time, the 
intraoperative blood loss, and the risk of intra- and postoperative 
complications and reoperations without compromising mid- to long 
term functional outcomes.
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