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Letter to the Editor regarding Young et al: ‘‘Reverse shoulder arthroplasty with and
without latissimus and teres major transfer for patients with combined loss of elevation
and external rotation: a prospective, randomized investigation’’
To the Editor:
We read with great interest the article entitled ‘‘Reverse

shoulder arthroplasty with and without latissimus and teres
major transfer for patients with combined loss of elevation
and external rotation: a prospective, randomized investi-
gation’’ by Young et al.22 We would like to commend the
authors for their investigation of an important research
question: Do ‘‘CLEER’’ patients (combined loss of eleva-
tion and external rotation) who undergo reverse shoulder
arthroplasty (RSA) with latissimus dorsi and teres major
transfer (þLD/TM) have better functional results than those
treated with RSA alone? They performed a randomized
controlled trial (RCT) and found no significant differences
at 2 to 3.5 years of follow-up. At least 3 important meth-
odological weaknesses limit the strength of this RCT and
deserve discussion: patient selection, statistics, and inter-
pretation of results.
Patient selection

CLEER is a well-defined clinical and anatomic entity.3,4,6

Patients present with shoulder pseudoparalysis and com-
plete loss of active external rotation. Imaging studies show
massive irreparable posterosuperior cuff tears with severe
fatty infiltration (Goutallier grades 3 and 4) of infraspinatus
and atrophy/absent teres minor (Tm). Unfortunately, some
of the recruited patients in the study of Young et al did not
meet CLEER criteria. As shown in Table II, some patients
had no pseudoparalysis (active forward elevation �100�)
and the authors included 5 patients who had an intact Tm
(Table I) or grade 2 fatty infiltration of Tm. Furthermore, as
shown in Figure 3, some patients had no active external
rotation deficit with a preoperative Activities of Daily
Living requiring active External Rotation (ADLER) score
near 30 points (maximum) and thus should not have been
riginal article: https://doi.org/10.1016/j.jse.2019.12.024,

0.1016/j.jse.2020.11.003

ee front matter � 2020 Published by Elsevier Inc. on behalf of

0.1016/j.jse.2020.11.004
labeled as CLEER patients nor included in the study. As
acknowledged by the authors themselves and shown in
Table III, the median preoperative ADLER score of their
cohort is far higher (17/30 points in the RSA group and 16/
30 points in the RSAþLD/TM group) than in the usual
population affected by CLEER (4�3/30).3,4,6,7,9,16,17,20
Statistics

The authors calculated a minimum sample size of 20 total
patients. The authors quote 2 publications3,6 for their power
calculation, but chose the least restrictive (26� � 4�)3 and
used a unilateral statistical test. The choice of the other
referenced results (25� � 5�),6 a bilateral test (as it is
customary), and a classical hypothesis of 20% lost to
follow-up would have led to a minimum of 40 patients
required to reach statistical power (20 patients per group).
Furthermore, the number of randomized patients (n ¼ 31)
dropped to only 22 reviewed at a minimum of 2 years for
patient-reported outcomes, and only 12 assessed for active
ROM. With the methodology employed, the final 2-year
follow-up was underpowered to detect differences be-
tween groups, as acknowledged by the authors themselves:
‘‘The relatively small sample size of this study certainly
leads to potential study frailty.’’22
Interpretation of the results

First, despite the fact that the purpose of this study was
to analyze restoration of active ER after RSA�LD/TM,
the authors could not compare pre- and postoperative range
of motion as they failed to report preoperative values of
active ER. Secondly, the authors suggest that the sponta-
neous resolution of the preoperative hornblower sign,
observed in 58.3% of patients in the control group (RSA
alone), could be attributed to increased posterior deltoid
recruitment coupled with the use of a constrained prosthesis
and a slightly lateralized center of rotation (2-3 mm of
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lateralization).1 To prove this interpretation, the authors
should have stratified results according to the presence or
absence of Tm on preoperative imaging studies. Unfortu-
nately, they fail to do it. Greiner et al11 performed this type
of stratification in their RCT study comparing the rotational
outcomes of lateralized RSA vs. medialized (Grammont
type) RSA. They observed that lateralized RSA (10 mm
BIO-RSA) significantly improved active ER in patients
with an intact Tm muscle, but not when this muscle was
absent/atrophied. In other words, regardless of the type of
reverse prosthesis used (lateralized or medialized), a func-
tional Tm muscle is needed to improve postoperative active
ER. As already shown in many studies,3,4,9,17,21 a lateral-
ized RSA is able to improve passive ER (by delaying
posterior impingement), but a viable Tm muscle is needed
to improve active ER.

The primary purpose of our letter is to re-emphasize the
indications for RSAþLD/TM. This combined procedure is
indicated only in CLEER patients with a positive horn-
blower sign and atrophy/absence of the Tm muscle on
imaging.3,4,6 The absence/atrophy of Tm is a risk factor for
poorer functional results, whatever the surgical procedure:
biceps tenotomy/tenodesis,2,19 cuff repair,12,14 LD tendon
transfer,8,10,15 and of course, RSA.4,7,9,17 The Tm contrib-
utes up to 45% of ER power, mainly in abduction, which is
important to control hand positioning in space.2,5,13,14,18,21

Even when not active, the tendon transfer provides a
tenodesis effect and allows patients to control their hand
position in space and perform ADLs. In patients with
persistently deficient active ER and handicap for ADLs
after isolated RSA, Puskas et al16 have even shown that
secondary LD transfer significantly improved active
mobility and subjective results.

In summary, in light of the methodological weaknesses
noted, we find it unsurprising that this study reported
equivalent functional results in patients treated with RSA
alone and with RSAþLD/TM. We encourage the authors to
perform further studies, better controlling for these biases,
and hopefully providing a ‘‘CLEER answer’’ to this diffi-
cult clinical problem. In the meantime, we will continue
performing RSAþLD/TM in CLEER patients with no Tm,
given the data from the aforementioned references.
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