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Executive summary 

Objective 
The aim of the current evidence synthesis and analysis was to systematically review the 
comparative effectiveness, safety, and health economic properties of surgical versus non-surgical 
treatment in patients with full-thickness rotator cuff tears. 
 
Clinical effectiveness and safety 
Literature search 
Electronic searches for published clinical studies were conducted in five databases (Medline, 
Science Citation Index Expanded, Cochrane Library, Embase and Sportdiscus) from inception to 
May 2018. Furthermore, we used relevant studies and systematic reviews to search for additional 
references, and searches for unpublished and ongoing studies were conducted in 
ClinicalTrials.gov and the World Health Organisation (WHO) International Clinical Trials Registry 
Platform (ICTRP). 
 
Study selection 
Two reviewers independently screened the titles and abstracts of the 7,908 references identified 
by the literature search. Full text copies of 154 potentially relevant articles were obtained, and 
two reviewers independently assessed these articles for inclusion. Patients with traumatic or 
degenerative full-thickness rotator cuff tears who were treated surgically within randomised 
controlled trials (RCTs) or non-randomised controlled studies (NRSs) were included. Eligible 
comparison treatments included no treatment, ‘watchful waiting’ or any conservative treatment. 
 
Data extraction and synthesis  
One reviewer extracted data on study, patient and intervention characteristics, and a second 
reviewer checked the extracted data. Data from RCTs and NRSs were, due to different mechanisms 
of bias, analysed separately. The treatment effect for each continuous outcome was expressed as 
the mean difference (MD) with its 95% confidence interval (95%-CI) and the treatment effect for 
dichotomous outcomes was expressed as risk ratio with 95%-CI. The Grading of 
Recommendations, Assessment, Development and Evaluation (GRADE) approach was used to 
assess the certainty of evidence. 
 
Results 
In total, three RCTs (332 patients) and seven NRSs (667 patients) met the inclusion criteria. (i) In 
RCTs, the effect estimates for shoulder function measured with the 100-points Constant-Murley 
Score (CMS) and pain measured with a 10-cm visual analogue scale (VAS) showed statistical 
significance in favour of surgery when compared to conservative treatment: Outcome shoulder 
function at 12 months: MD 6.9 points higher with surgery; 95%-CI 1.6, 12.3 (3 RCTs; moderate 
certainty of evidence); at 24 months: MD 4.4 points higher with surgery; 95%-CI 0.04, 8.8 (2 RCTs; 
moderate certainty of evidence); at 60 months: MD 8.7 points higher with surgery; 95%-CI 1.3, 
16.1 (1 RCT; moderate certainty of evidence). Applying a published estimate for the minimal 
clinically important difference (MCID) of 10.4 points1, the observed MDs are below this threshold 
of clinical relevance, and their 95%-CIs include both values below and above it. Outcome pain at 
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12 months: MD 1.1 cm lower with surgery; 95%-CI 0.4, 1.8 (3 RCTs; low certainty of evidence); at 
24 months: MD 0.9 cm lower with surgery; 95%-CI 0.3, 1.5 (2 RCTs; low certainty of evidence); at 
60 months: MD 1.3 cm lower with surgery; 95%-CI 0.5, 2.1 (1 RCT; low certainty of evidence). 
Applying a published estimate for the MCID of 1.4 cm,2 the observed MDs are below this threshold 
of clinical relevance, and their 95%-CIs include both values below and above it. (ii) For other 
patient-relevant outcomes such as shoulder range of motion, muscle strength, quality of life (QoL) 
and adverse events only very limited data were available, showing no differences between the 
groups. (iii) Structural outcomes were reported in relation to fatty degeneration, muscle atrophy, 
tendon retraction, and tear progression. Where data were compared between the surgical and 
non-surgical groups, the observed differences mostly favoured surgery.  
Although the effect estimates of the RCTs and NRSs were similar, the certainty of evidence varied 
by study type: whereas in RCTs the certainty of evidence was judged to be moderate to low, it was 
judged to be very low in NRSs. Overall, the certainty of evidence was hampered by serious 
imprecision for both bodies of evidence. However, the risk for bias was judged as more serious in 
the NRSs, because the observed differences between the interventions could be attributable to 
critical confounding rather than to the effects of the interventions. 
 
Health economic assessment 
The health economic assessment consisted of a systematic review of the currently published 
health economic literature, a de novo cost analysis with supplemental cost-effectiveness 
considerations, and a budget impact analysis (BIA) from a Swiss health insurance law perspective.  
 
Systematic literature review and implications 
The results of the systematic review indicated absence of published cost-effectiveness analyses 
assessing costs per quality-adjusted life year (QALY) or costs per life year gained (LYG). Therefore, 
it was not possible to extrapolate international cost-effectiveness results and adapt them for 
Switzerland. In addition, due to a lack of suitable data and information on quality of life of patients 
undergoing surgery or conservative treatment, it was not possible to perform a proper de novo 
cost-effectiveness analysis. 
  
De novo cost model and results 
The model was built on data from the three RCTs identified in the clinical part and reflecting 
populations of symptomatic full-thickness rotator cuff tears patients, either with degenerative 
tears (single or multiple tendon tears) or of small to medium sized traumatic tears, with a previous 
symptom duration of approximately one  or 2.5 years, and mostly pre-treated with conservative 
treatment. The de novo cost model assumptions were chosen based on the settings and outcomes 
of the three available RCTs assessed in the clinical systematic review part, feedback from a group 
of medical experts involved in this Health Technology Assessment (HTA), feedback from the 
medical controlling departments of two University hospitals, outpatient costs from the Swiss 
Tarmed system, inpatient surgery costs from the Swiss Diagnosis Related Group (SwissDRG) 
system, drug prices from the list of drugs reimbursable by the Swiss statutory health insurance, 
and information from the international literature.3-7 
The results of the de novo cost analysis suggested that the 6-month costs per person for the initial 
repair surgery of a full-thickness rotator cuff tear plus subsequent physiotherapy were 
approximately 10 times higher than for conservative (physiotherapy) treatment alone, in the 
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Swiss setting (CHF 10,458 vs. CHF 1,018), leading to a cost difference of CHF 9,440. Surgery costs 
of CHF 9,379 constituted the highest cost factor, followed by the costs for physiotherapy (CHF 773 
for 18 sessions). Over a time horizon of five years, costs per person for the initial surgery strategy 
amounted to CHF 10,662, whereas costs for the conservative treatment strategy reached 
CHF 3,599. The cost difference between the treatment strategies of CHF 9,440 at 6 months 
decreased to CHF 7,063 at five years. Deterministic sensitivity analysis of the model with a time 
horizon of five years showed these results to be most strongly influenced by surgery costs, 
followed by the overall crossover rate at 24 months (crossover from conservative treatment to 
surgery). All other variables only had a minor impact.  
 
Cost-effectiveness considerations 
Since a proper cost-effectiveness analysis was not possible, we determined in supplementary 
calculations what differences in utilities and QALYs (between the initial surgery strategy and the 
conservative treatment strategy) over periods of two and five years would be necessary to achieve 
an incremental cost-effectiveness ratio (ICER) of CHF 50,000 or 100,000 per QALY gained. For an 
estimated cost difference of CHF 6,992 at two years, a QALY difference of 0.140 and 0.070 would 
be needed in order to obtain an ICER of CHF 50,000 and CHF 100,000, respectively. At five years, 
the estimated cost difference of CHF 7,063 would require similar QALY differences (0.141 and 
0.071). Based on a simplifying assumption of constant utility differences across the 2-year or 5-
year time horizons, a utility difference of 0.070 and 0.035 would be required over a 2-year time 
horizon to meet an ICER threshold of CHF 50,000 and CHF 100,000, respectively. For a 5-year time 
horizon, utility differences of 0.028 and 0.014 would be necessary.  
 
Budget impact analysis and results 
The aim of the BIA was to investigate the overall costs of full-thickness rotator cuff tear surgeries 
in comparison with conservative treatment in Switzerland. Estimation of the number of full-
thickness rotator cuff tear surgeries in Switzerland was based on the Swiss Hospital Statistics 
(SHS) 2016.8 The unit costs for the budget impact calculation were based on data from the de novo 
cost analysis. Assuming 5-year treatment costs per patient, we estimated the number of cases 
undergoing surgery between 2018 and 2022, and the number of cases who underwent surgery up 
to four years prior to 2018 but who would still require follow-up treatment between 2018 and 
2022. It was not possible to estimate the number of patients undergoing conservative treatment 
in Switzerland, due to lack of suitable data. Considering this, the same number of cases were 
applied to both the initial surgery and conservative treatment strategies. The resulting costs for 
the initial surgery strategy would represent the actual costs of full-thickness rotator cuff tear 
surgery and subsequent physiotherapy in Switzerland. In contrast, the costs for the conservative 
treatment strategy would represent the potential cost for the same patients in case of initial 
conservative treatment and a secondary repair surgery for a certain percentage of patients. 
The results suggested that total costs for the initial surgery strategy between 2018 and 2022 
would reach CHF 659.4 million when only considering 6-month treatment costs for each patient. 
In case of use of an initially conservative treatment strategy, the total costs would be CHF 64.2 
million (i.e. approximatively one tenth compared to surgery). When considering 5-year treatment 
costs for each patient, total costs for the initial surgery strategy between 2018 and 2022 would 
reach CHF 672.4 million. The initially conservative treatment strategy for the same number of 
cases would cost CHF 227.2 million (i.e. approximatively one third if compared to surgery). 



 

Seite 6 

 
Conclusion 
In terms of clinical effectiveness and safety, our findings suggest that surgery may be more 
effective than conservative treatment to improve shoulder function and reduce pain. However, 
the clinical relevance of the differences is questionable. For other patient-relevant outcomes such 
as shoulder range of motion, muscle strength, quality of life and adverse events only very limited 
data were available, which showed no differences between the groups. 
 
The systematic review of the economic literature suggested that there is currently no published 
cost-effectiveness study addressing the current question (Patients/Population, Intervention, 
Comparator, Outcomes, PICO). 
The de novo cost analysis suggested that in the management of full-thickness rotator cuff tears, an 
initial surgery strategy is much more expensive than an initially conservative treatment strategy, 
in the short-term and mid-term. Assuming 5-year treatment costs per patient, the BIA results 
indicated that the current use of full-thickness rotator cuff tear surgery in Switzerland may lead 
to additional costs in the range of CHF 90 million per year, in comparison with an initially 
conservative treatment strategy. It was not possible to estimate the total costs of conservative 
treatment in Switzerland since there is currently no information concerning the utilisation of 
conservative full-thickness rotator cuff tear treatment. Given the paucity of high-quality and long-
term data on clinical outcomes and health related quality of life, it remains unclear whether an 
analysis over a longer time horizon or including indirect costs related to productivity losses might 
lead to different health economic results.  
Ultimately, it is not possible to judge based on currently available data if the initial surgery 
strategy might meet frequently assumed cost-effectiveness thresholds (e.g. CHF 50,000 or CHF 
100,000 per QALY gained). In this optic, long-term studies investigating treatment effectiveness 
and the quality of life of full-thickness rotator cuff tear patients after surgery or conservative 
treatment, are needed. Long-term studies investigating the difference in outcomes for patients 
with traumatic vs. atraumatic full-thickness rotator cuff tears as well as for single vs. multiple 
tendon tears would also be important for refined analyses. 
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