
ORIGINAL PAPER

Irreparable rotator cuff tears: long-term follow-up, five to ten years,
of arthroscopic debridement and tenotomy of the long
head of the biceps

Pieter Pander1 & Inger N. Sierevelt1 & Guy A.B.M. Pecasse2
& Arthur van Noort3

Received: 15 November 2017 /Accepted: 14 May 2018 /Published online: 26 May 2018
# SICOT aisbl 2018

Abstract
Purpose Rotator cuff tears (RCT) are a common source of pain and disability of the shoulder and are frequently combined with
pathology of the long head of the biceps tendon (LHBT). The aim of this study was to evaluate the long-term results (5–10 years)
of arthroscopic debridement of the rotator cuff with or without tenotomy of the LHBT in patients with irreparable rotator cuff
tears.
Methods Patient files between January 2005 and December 2010 were retrospectively reviewed. Suitable patients were
contacted and invited to the outpatient clinic for assessment of their shoulder function by the constant score and were asked to
fill out questionnaires, comprising the Oxford Shoulder Score (OSS), the SF-12, change in pain and function and satisfaction rate.
Results The outcome measures of 39 patients with a mean age of 75.6 (SD 6.6) years were evaluated at a mean follow-up time of
6.5 (SD 1.5) years. All patients had filled out the questionnaires and 23 patients (59%) visited the outpatient clinic. The median
corrected constant score for age and gender was 90 (P25-P75: 73–94). Twenty-six patients (67%) were satisfied with the result.
No significant differences in outcome measures were found between patients treated solely with debridement and patients treated
with debridement combined with tenotomy of the LHBT.
Conclusions Both arthroscopic debridement and debridement combined with a bicepstenotomy yields high satisfactory shoulder
function in elderly patients at long term.
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Introduction

Rotator cuff tears (RCTs) are a common source of pain and
disability of the shoulder [1–3]. The incidence of RCTs in-
creases proportionately with age. When conservative treat-
ment fails, operative treatment can be considered, and a range
of available surgical interventions exist. However, there is no
consensus concerning the preferred surgical treatment,

especially in elderly patients or in case of an irreparable rotator
cuff tear [4].When possible, the rotator cuff will be repaired to
improve the biomechanics of the shoulder. The success rate of
repair depends on a variety of factors with a reported re-
rupture rate of 20–65% [5, 6]. In case of irreparability, a vari-
ety of treatment options are available like tendon transfer,
partial repair, hemiarthroplasty and reversed total shoulder
arthroplasty [1, 2, 6, 7]. Also arthroscopic debridement and
subacromial decompression can be beneficial [8].
Debridement is often combined with bicepstenotomy or
tenodesis due to the association of RCTs with lesions of the
long head of the biceps tendon (LHBT) [9–11]. Although
tenodesis or tenotomy does not improve shoulder strength
and possibly causes humeral head migration [12], the upward
function is usually improved because of the relief of pain
caused by mechanical impingement [4]. Even though early
and midterm results are promising [12, 13], long-term results
are still questioned [8, 13]. The primary aim of this study was
to assess the long-term outcome of patients who have
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undergone arthroscopic debridement with or without a
tenotomy of the LHBT in case of an irreparable RCT.

Materials and methods

Patients

Patients were retrospectively identified when treated bymeans
of arthroscopic debridement of a full-thickness irreparable ro-
tator cuff tear, with or without a tenotomy of the LHBT.
Arthroscopic surgery was performed only after failed conser-
vative treatment of at least six months consisting of physio-
therapy, nonsteroidal anti-inflammatory medication and
subacromial corticosteroid injections. All patients were surgi-
cally treated between January 2005 and December 2010. In
case of a previous operation, recurrence operation, conversion
to an open procedure or a simultaneous lateral clavicle resec-
tion, patients were excluded.

The study was approved by the local ethical committee,
and informed consent of all patients to participate in the study
was obtained.

Procedure

Suitable patients were asked for their willingness to complete
questionnaires and to visit the outpatient clinic for physical
examination. The questionnaires consisted of the Oxford
Shoulder Score (OSS) [14], the 12 item short form health
survey (SF-12) [15], and the visual analogue scale (VAS) for
average pain, present during the last week. At the outpatient
clinic, the Constant score (CS) was assessed [16]. To complete
the CS, muscle strength and range of motion (ROM) of the
shoulder were evaluated.

Rotator cuff tear

All patients had full-thickness and irreparable rotator cuff
tears. A RCT was recorded as Birreparable^ if it could not be
repaired back to the rotator cuff footprint [8]. The decision not
to repair was based on the presence of one or more of the
following criteria: retraction of more than 50 mm, superior
humeral head migration with an acromio-humeral distance
of less than 7 mm and substantial cuff muscle atrophy or fatty
infiltration (Goutallier stage 3 or 4) [17], whenMRI was avail-
able. The final decision to repair was based on per-operative
findings of medial tendon retraction past the superior border
of the glenoid and/or poor tissue quality.

Operative technique

The procedure was performed by two experienced orthopae-
dic shoulder surgeons. Patients were treated with

glenohumeral arthroscopy by use of general anaesthesia with
or without an interscalene anaesthesia. Surgery was performed
with the patient in beach-chair position. Posterior, antero-
superior and antero-lateral portals were used. The avascular
tendon edges were debrided in all cases. When the LHBTwas
degenerative, strongly widened/flattened or partial ruptured, a
tenotomy was performed by sectioning the tendon at its origin
at the supraglenoid tubercle and superior labrum. When nec-
essary, debridement was combined by a (partial) bursectomy
or acromioplasty (without resection of the coracoacromial lig-
ament). In case of a pre-operative ruptured tendon, the remain-
ing intra-articular parts of the biceps tendonwere debrided and
removed from the superior labrum. Hospital admission was at
least 24 hours. Patients started with exercises under supervision
of a physiotherapist directly post-operative. For pain relief, pa-
tients were allowed to use a collar and cuff for a maximum of
6 weeks. After discharge, patients were referred to a physiother-
apist and were immediately allowed to start with active and
active assisted shoulder range of motion in all directions.

Outcome measures

Patients visiting the outpatient clinic were assessed by use of
the Constant score (CS) [16]. Active range of motion was
measured by a goniometer, and strength by a dynamometer
(microfet2 – Hoggan scientific, Salt Lake City, USA) using
the average score of three measurements. Additionally, due to
the advanced age of this group, the age- and gender-corrected
Constant score was calculated [18]. The results were graded as
excellent (90 to 100 points), good (80–89 points), fair (70–79
points) or poor (less than 70 points) [19]. Good and excellent
Constant scores were considered satisfactory. Fair and poor
Constant scores were considered unsatisfactory.

Other outcome measures included the Oxford Shoulder
Score (OSS) [14], a general Short Form Health Survey (SF-
12) [20], a Visual Analogue Scale (VAS) for average pain last
week, and a questionnaire concerning satisfaction rate and
change in daily life shoulder function. The OSS is a joint-
specific patient reported outcome score which contains 12
items to score from 1 to 5. The total sum score ranges from
12 (best) to 60 (worst). The score was categorised as excellent
(12–23), good (24–35), fair (36–47) or poor (48–60). The SF-
12 score was compared to the mean score of the Dutch pop-
ulation [15].

Statistical analysis

Data were analysed using IBM SPSS Statistics for Windows,
Version 22.0 (Armonk, NY: IBMCorp). Continuous variables
were described as means with standard deviations (SD) in the
case of a normal distribution; otherwise, as medians and inter-
quartile ranges (IQR) were used. Categorical data were pre-
sented as frequencies with accompanying percentages.
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For continuous data, differences in patient characteristics
and clinical outcome measures between subgroups were com-
pared using the Student’s t tests or the Mann Whitney U tests
(MWU) according to their distributions. Pre- and post-
operative values of clinical data (abduction, forward flexion
and external rotation) were compared by use of paired t tests.
Categorical variables were analysed by use of Chi2-tests or
Fischer’s Exact test. The SF-12 of the study population was
compared with normal values of the general population by
using the Student’s t test.

The association between outcome measures was assessed
by calculation of the Spearman correlation coefficient. A p
value < 0.05 was considered statistically significant.

Results

Patient population

Between January 2005 and December 2010, 67 patients were
arthroscopically treated for an irreparable full-thickness RCT.
Out of these 67 patients, 48 (72%) were suitable for evalua-
tion. The other 19 patients (28%) were excluded due to sec-
ondary surgery, conversion to an open procedure, prior sur-
gery and death. All 48 patients were asked to fill out the
questionnaires and were invited to the outpatient clinic for
physical evaluation. Of these, 39 patients (85%) were willing
to participate of which 23 (59%) were willing to visit the
outpatient clinic. The other 16 patients (41%) completed the
questionnaires without visiting the outpatient clinic (Fig. 1).
The mean age at follow-up was 75.6 years (SD 6.6) with a
mean follow-up time of 6.5 years (SD 1.5) (Table 1). Of all 39
patients, 22 (56%) were treated with debridement only. In 10
of these patients (45%), the LHBT had ruptured preoperative-
ly. Seventeen patients (44%) were treated with debridement
combined with tenotomy of the LHBT. Thus, post-operative-
ly, the LHBTwas absent in 27 patients (69%) and intact in 12
patients (31%).

Selection bias

To assess selection bias of the clinical results, differences be-
tween patients who visited the outpatient clinic and patients
who solely filled out the questionnaires were evaluated (Table
1). Significantly more male (82%) than female patients (41%)
visited the outpatient clinic (p = 0.01). No significant differ-
ences were observed with regard to time-to-follow up, age,
acromioplasty and type of operation (debridement or debride-
ment and tenotomy).

Except for the VAS score (p = 0.04) and the physical com-
ponent score (PCS) of the SF-12 (p = 0.04), no significant
differences were observed relating to the OSS and the mental
component score (MCS) of the SF-12. Change in function,

pain and satisfaction also showed no significant differences
(Table 2).

Outcome measures

Constant score The median Constant score (CS) was 77 (P25-
P75: 63–85) (Table 2). The CS did not differ significantly
between patients treated with debridement only and patients
with debridement in combination with a bicepstenotomy (p =
0.69). No significant differences were observed between male
and female patients (p = 0.27). The corrected CS for age and
gender showed a median score of 90 (P25-P75: 73–94), with a
satisfactory outcome of 72%. No significant difference was
observed between male and female patients (p = 0.95). Like
the uncorrected CS, the corrected CS did not differ significant-
ly between patients treated with a debridement only and those
with supplementary tenotomy of the LHBT (p = 0.95).
Additionally, a positive correlation was detected between the
corrected CS and the OSS (r = 0.84, p < 0.001).

Secondary outcome measures

Oxford Shoulder Score The median of the OSS was 21.0 (IQR
17.0–27.0) with 12 patients (31%) achieving good results and
26 patients (67%) achieving excellent results.

SF-12 The median physical component score (PCS) was 42.5
(IQR: 30.4–51.1) and the median of mental component score
(MCS) was 53.3 (IQR: 50.3–58.2). The PCS was significantly
lower for patients who visited the outpatient clinic compared
to patients who solely filled out the questionnaires (p = 0.04).
The PCS was significantly lower (p < 0.001) compared to the
normal values of the Dutch population while theMCSwas not
(p = 0.09) [15]. Additionally, no significant associations of the
PCS were observed with gender or type of operation.

Pain, function and satisfaction Of all 39 patients, 26 (67%)
were satisfied, eight (20%) were neutral and five (13%) were
dissatisfied. Patients who were dissatisfied did not differ from
the rest of the series with regard to demographics or operative
findings. Thirty-three (85%) patients reported improvement of
their shoulder function and six (15%) patients did not experi-
ence any improvement (neutral/worse). Concerning pain, 34
patients (87%) reported improvement, whereas five patients
(13%) did not experience improvement. The median
(postoperative) VAS score was 2.0 (IQR 0.0–4.0). No other
significant differences were found with regard to VAS score
(Table 2).

Range of motion With the numbers available, no significant
differences were found between the pre-operative and follow-
up range of motion for abduction, forward flexion and exter-
nal rotation (p > 0.10 for all comparisons) (Fig. 2).
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Discussion

In our study, we evaluated patients with an irreparable full-
thickness RCT (n = 39) with a mean age of 76 years at a mean
follow-up time of 6.5 years. Of all patients, 67%were satisfied
with the result of the operation. Overall, 72% of the patients
had a satisfactory shoulder function with a corrected Constant
score of 80 points or more. Furthermore, the outcome

measures and satisfaction of patients treated with debridement
only are comparable with patients treated by debridement
combined with tenotomy of the LHBT.

The fact that debridement without an attempt to repair
can be successful for treatment in elderly patients with low
physical demands has been established in the literature [8,
9, 12, 13, 21]. Also, the combination with tenotomy or
tenodesis of the LHBT was reported to yield good clinical

Fig. 1 Patient selection flow-
chart

Table 1 Demographic data of patients visiting and not visiting the outpatient clinic

Total No visit Visit P
n = 39 n = 16 n = 23

Age at follow-up [mean (SD), years] 75.6 (6.6) 76.9 (1.9) 74.7 (1.2) 0.31

Gender [n (%)]

Men 17 (44) 3 (19) 14 (61) 0.01
Women 22 (56) 13 (81) 9 (39)

Operated side [n (%)]

Right 31 (80) 14 (87) 17 (74) 0.43
Left 8 (20) 2 (13) 6 (26)

Time to follow-up [mean (SD), years] 6.5 (1.5) 6.5 (1.6) 6.6 (1.5) 0.85

Type of operation [n (%)]

Debridement 22 (56) 10 (62) 12 (52) 0.52
Debridement + tenotomy 17 (44) 6 (38) 11 (48)

Acromioplasty [n (%)] 24 (62) 8 (50) 16 (70) 0.22
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outcomes [22]. Our findings confirm the observations of
previous studies. Slenker et al. [22], reviewed 16 studies
with 433 tenodesis and 699 tenotomy procedures with com-
parably favourable results. In contrast to other previous
studies, our study consisted of a relative old population
[12, 23]. Assuming that the shoulder function deteriorates
with age, the CS was corrected for age and gender. The
median score for the corrected CS was still 90 and therefore
higher or in accordance with scores reported in existing
literature [13, 23, 24].

It is important to bear in mind the possible bias in this study.
For example, we excluded eight patients because of secondary
surgery. Six of them were not served by a debridement alone,
and pain and disability of the shoulder persisted after surgery.
These patients ultimately received a shoulder prosthesis at a
mean time of 15 months (range 9–35 years). This implies that

there is a failure rate in 12% of the patients who primarily have
been treated with an arthroscopic debridement in case of a RCT.
Additionally, there was a difference in patient population be-
tween patients who did and who did not visit the outpatient
clinic, indicating selection bias. This might lead to an underes-
timation of the treatment effect, whereas the failures would
overrate the treatment effect. Therefore, the results of this study
are only valid for patients without secondary surgery.

Within the scope of this study, limitations are acknowledged.
It was a retrospective study with a non-comparable group. The
number of patients was small and conceivably too small to
achieve significant validity; therefore, a bigger cohort would
be needed. Due to the retrospective design, it was impossible
to compare the pre-operative and post-operative shoulder
strength in an objective manner. Furthermore, in this study,
radiographic evaluation was not performed. This could

Table 2 Primary and secondary outcome measures of patients visiting and not visiting the outpatient clinic

Total (n = 39) No visit (n = 16) Visit (n = 23) P

CS [median (P25;P75)] 77 (63–85)

CS CR [median (P25;P75)] 90 (73–94)

OSS [median (P25;P75)] 21.0 (17.0–27.0) 17.5 (15.0–22.5) 23.0 (17.0–29.0) 0.12

VAS [median (P25;P75)] 2.0 (0.0–4.0) 0.5 (0.0–2.75) 2.0 (1.0–5.0) 0.04

PCS [median (P25;P75)] 42.5 (30.4–51.1) 49.6 (36.6–54.8) 34.0 (29.6–46.2) 0.04

MCS [median (P25;P75)] 53.3 (50.3–58.2) 53.7 (45.7–55.9) 52.8 (50.3–59.3) 0.61

Function [n (%)]

Not improved 6 (15) 1 (6) 5 (22) 0.37
Improved 33 (85) 15 (94) 18 (78)

Pain [n (%)]

Not improved 5 (13) 1 (6) 4 (17) 0.63
Improved 34 (87) 15 (94) 19 (83)

Satisfaction [n (%)]

Dissatisfied 5 (13) 2 (13) 3 (13) 0.84
Neutral 8 (20) 3 (19) 5 (22)

Satisfied 26 (67) 11 (68) 15 (65)

CS constant score,CSCR corrected constant score,OSSOxford shoulder score,VASVisual Analogue Scale (pain), PCS physical component score,MCS
mental component score

Fig. 2 Active range of motion, at
presentation and follow-up. The
values are given as the mean with
a 95% confidence interval
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have been of additional value since treatment of irreparable
RCTs can be associated with progression of osteoarthritic
changes in the glenohumeral joint [23]. However, the subjective
experiences of the results after surgery are very useful and
important to evaluate the success of an operation.
Nevertheless, the strong aspect of this study was the long-
term follow-up with a mean of leastways 6.5 years. In addition,
we evaluated 81% of all suitable patients present in the database
of our institution. A percentage that should provide reliable
information about this treatment within this population.

Conclusion

According to the results of this study, both arthroscopic de-
bridement alone and debridement combined with a tenotomy
of the LHBT yield a high satisfactory shoulder function in
elderly patients at long-term follow-up and can therefore be
of additional value in the treatment of an irreparable rotator
cuff tear.
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