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Abstract

Background: Innovation has in common the promise of benefit for patients; however, past experience has shown that this
promise is not always delivered. Instead, low-value innovation might encourage treatment variation and dilute the available
body of evidence. This study aims to investigate (1) whether the peer-review process is capable of filtering out low-value
innovation appropriately, and (2) whether low-value surgical innovation would be preferred more often than nonoperative
innovation by peer-reviewers in the treatment of proximal humeral fractures in the elderly.

Materials and methods: Two duplicated sham scientific abstracts, respectively introducing a low-value surgical in-
novation and a valuable nonsurgical innovation, were submitted to nineteen peer-reviewed scientific meetings worldwide
for orthopedic trauma surgery with submission deadlines between 01/01/2022 and 31/12/2022. Decision regarding abstract
acceptance was compared.

Results: There was a high acceptance rate for the abstract introducing low-value surgical innovation (12 out of 19 (63.2
%)), which was higher than that of a nonoperative duplicate (10 out of 19 (52.6 %)), but this difference was not statistically
significant (p = 0.5). The majority of the ten meetings that accepted both abstracts placed both in equivalent programmatic
tiers (oral presentation (4) and poster presentation (2)). In three meetings, the surgical abstract received superior program
placement (oral presentation). In one case, it was the opposite.

Conclusion: There is a high acceptance rate for low-value surgical innovation among peer-reviewed scientific meetings.
However, we can not conclude that low-value surgical innovation is preferred more often than nonoperative innovation by
peer-reviewers as the differences in acceptance rate were small and not statistically significant. The peer-review process
may be suitable as value-based medicine emerges. Scientists should be encouraged to pursue value-based innovation.
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Introduction

Evidence over the last two decades has not been able to
demonstrate superiority of surgery over nonoperative
treatment for the majority of proximal humeral fractures
(PHF), one of the most common injuries in the elderly.' It
is suggested for this age group that nonoperative treatment
has functional outcomes similar to those of surgery, but with
lower risks of complications and subsequent operation.’®
Nevertheless, a continuous increase in published surgical
techniques and implants introduces greater choices in
management,”” and complicates consensus building on
optimal treatment leading to substantial variation in
management.””'® While continued investigations of an
unsolved clinical problem should be encouraged, low-value
research can encourage treatment variation and dilute the
available body of evidence.

Technological advances in orthopaedics usually have in
common the promise of benefit for patients; however, past
experience has shown that this promise is not always delivered.

A recent analysis of reports published over the last 20 years,
during which time new technologies and techniques have
become available, of patients with shoulder arthritis treated
with arthroplasty did not provide evidence that surgical out-
comes have improved over this timeframe with the advent of
new technologies.'" While these publications passed through
the established scientific peer-review process during that large
time period, the incremental value to the patient of each new
technology remained questionable.

Aside from the medical-industrial complex,'? the au-
thors suspect that the established peer-reviewing system
might also play a significant role in functioning as a
gatekeeper for published evidence catalyzing future trends
in innovation .

The authors hypothesize that (1) there is a high acceptance
rate for low-value surgical innovation among peer-reviewed
scientific meetings as this system might be incapable of filter-
ing out low-value content appropriately, and that (2) low-value
surgical innovation will be preferred more frequently by peer-
reviewers over valuable nonoperative innovation in a surgical
specialty. We define value in this study as health outcome per
unit cost.” To date, there is no study investigating this issue.

The purposes of this comparative study were to inves-
tigate these hypotheses using the model of the treatment of
proximal humeral fractures in the elderly through two sham
scientific abstracts submitted to peer-reviewed scientific
meetings.

Materials and methods

Sham abstracts

This study was authorized by the local ethical committee
(no. 10065 BO K 2021). As no human participants,

animals or any materials from a natural setting were in-
volved, no consent was obtained.

We designed two sham scientific abstracts to investigate
the peer-review process of scientific meetings. Both ab-
stracts were designed to have levels of evidence, patient
demographics, sample size, time period of inclusion,
follow-up period, patient-reported outcomes (PROs),
wording, and total word count of a maximum of 200 words
in order to meet the requirements of as many scientific
meetings as possible.

Both abstracts claimed to introduce surgical and non-
surgical innovation with similar PROs in the treatment of
displaced PHF in the elderly in the form of an uncontrolled
case series. Value was defined as health outcome per unit
cost according to the equation of value by Porter."* The
value proposition of each abstract was manipulated by
keeping health outcome constant and altering cost, the
denominator of the value equation.

The abstract introducing the surgical innovation was
designed to be inferior in terms of creating additional patient
value. Instead of providing superior PROs than previously
described for the procedure of open reduction and internal
plate fixation, this innovation resulted in the same PROs, but
with much higher costs, high complication rates, and re-
vision surgery rates. High costs were a result of the dis-
proportional application of expensive trendy key
technologies like 3D-printing, anatomic pre-contoured plate
osteosynthesis, patient-specific instrumentation (PSI), and
minimally invasive surgery. According to a certified na-
tional medical device manufacturer specializing in patient-
specific implants (K-Implant GmbH, Garbsen, Germany),'*
the pure material and labor costs alone of such a surgical,
patient-specific treatment would be an estimated $ 6,000 to
$ 9,000 per patient.

By comparison, the nonsurgical innovation also re-
sulted in similar PROs as previously described for the
procedure of nonoperative treatment in an arm sling with
much lower com-plication and subsequent surgery rates.
However, the nonsurgical innovation was designed to
reduce costs, the denominator of Porter's equation, and
thus increase value for patients.'® Lower costs were a
result of a self-made version of commercially available
arm slings, which cost between $100 to $130 (Figure 1)."°
We thus have presented a multitude of additional costs for
the initial surgical care innovation compared to the
nonsurgical innovation. No funding source played any
role in this investigation.

Expected PROs were extrapolated from the largest
randomized clinical trial on displaced PHFs treated mainly
with open reduction and plate fixation to date.'® Differences
in complication and revision rates were selected based on
known relative risk ratios of the latest comprehensive
Cochrane review on the treatment of PHF at the time of
study design.*
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Minimally-Invasive, PSI-Guided, 3D-Printed Pre-contoured, Plate Osteosynthesis (MIPSIO) for Displaced 3- and 4-Part
Proximal Humerus Fractures - Initial Results of a Novel Technigue with Minimum 2-Year Follow-Up

‘The aim of this study is to present the initial results of surgically treated 3- and 4-part proximal humerus fractures (PHF) using
novel MIPSIO (Minimally-invasive, Patient-specific Instrument (PSI) - guided, 3D-Printed Pre-contoured. Plate Osteosynthesis)
technique.

Between January 2019 and December 2019, 123 consecutive patients with 3- and 4-part PHFs according to the Neer classification
system were treated using the novel MIPSIO technique, Oxford shoulder score (OSS), subjective shoulder value (SSV), and
radiographic parameters were analyzed after a minimum follow-up period of 24 months (range, 24-28 months).

The mean age of the cohort wi
fractures could be reduced an
Revision surgery was needed

(range, 68-90 years), OS:

thout intraoperative con

ged 36 + 9.5 points. The SSV averaged 75% & 10%. All
ns. Postoperative complication rate was 35.8% (n=44).

@ entical 9.3%
P @ Minor changes 45.4% 9 1 8(y0
.
(O) paraphrased 37.2% MATCH
() omitted words 0%
T x

Self-Made Arm Sling for Displaced 3- and 4-Part Proximal Humerus Fractures — Initial Results of a Novel Tool with
Minimum 2-Year Follow-Up

The aim of this study is to present the initial results of conservatively treated 3- and 4-part proximal humerus fractures (PHF) using
a novel self-made arm sling that is significantly cheaper than conventional arm slings

Between January 2019 and December 2019, 125 consecutive patients with 3- and 4-part PHFs according to the Neer classification
system d ively usi | self-made arm sling. Oxford shoulder score (0SS), and subjective shoulder value
(§5V) were analyzed after a minimum follow-up period of 24 months (range, 24-27 months).

The mean age of the cohort was 79 years (range, 67-90 years), OSS averaged 36 = 8.5 points, The SSV averaged 75% + 9.5%,
Complication rate was 18.4% (n=23). Revision surgery was nceded in 11 patients (8.8%).

Figure |. Plagiarism analysis confirming a high match rate of 91.8% between the surgical abstract (left side) and the nonsurgical abstract

(right side).

Firstly, the surgical abstract (Figure 1) was constructed
by the first author (S.R.) and subsequently linguistically
edited by one blinded assistant professor of orthopaedic
surgery (D.Z.) with language proficiency level C2 according
to the Common European Framework of Reference for
Languages (CEFR), not privy to the study intention at that
time. Subsequently, based on the surgical abstract, a non-
surgical duplicate (Figure 1) was created by the first author.
The maximal amount of duplicated wording content was
intended and verified through the online plagiarism software
https://www.copyleaks.com/.'” Figure 1 shows both ab-
stracts after plagiarism analysis confirming a high match
rate of 91.8%. Both abstracts are provided as supplementary
file (supplementary file).

Scientific meetings

The most relevant peer-reviewed scientific meetings of the
native German speaking D-A-CH region (Germany, Aus-
tria, Switzerland) as well as international English-speaking
scientific meetings with submission deadlines between 01/
01/2022 and 31/12/2022 were screened by one senior
resident of orthopedic trauma surgery trained with special
focus in upper extremity surgery (S.R.), and included in this
investigation. Figure 2 shows details of inclusion in a flow
chart. Table 1 lists all included meetings.

In order to keep the proportion of homogeneity as high as
possible, English language was chosen in cases of free
choice of language. Only in one of the meetings (no. 6), the
abstracts had to be translated into German before submis-
sion due to restrictive language requirements (Table 1).
Minor changes regarding abstract formatting and title length
without altering the content had to be made for meetings no.
10, 12, 14, 15, 19, and 20 to meet the formal submission

criteria (Table 1). Accidental incomplete submission oc-
curred for one meeting (no. 12), which is why only the
surgical abstract was analyzable (Table 1). In all cases of
acceptance, the abstracts were retracted. In addition, all
offices were surveyed via email in May 2024 on the total
number of accepted abstracts (oral presentation and poster),
and the acceptance rate (Table 1). In case of no response
after 6 weeks, the online web program and booklets were
searched and, if available, the total number of accepted
abstracts was obtained from them (Table 1).

Statistical analyses

Descriptive statistics were used to compare acceptance rates
and differences in program placement (oral vs poster pre-
sentation) of both abstracts. Fisher exact tests were per-
formed to compare the proportions of accepted surgical and
nonoperative abstracts. An accepted oral presentation was
defined as a superior programmatic placement to a poster
presentation. In one scientific meeting (No. 14) video
presentation was defined as oral presentation. For the an-
alyses, SPSS 26 (IBM, Armonk, New York) was used.

In order to calculate the sample size, the Chi-squared
Goodness-of-fit test for contingency tables was performed
with G*Power 3.1.9.4 (Heinrich-Heine-University, Diis-
seldorf, Germany). As the authors’ initial working hy-
pothesis assumes a significant difference in the acceptance
rate, a strong effect size (w) of 0.5 was chosen. With only
one degree of freedom (df), and an alpha error of 0.05, a
total sample size of 32 is required for a power of 0.8 (1-f
error). This would be given. As the two abstracts are
submitted to each of the 19 evaluable meetings, the total
sample size is 38.
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Scientific meetings of the D-A-CH
region and international English
speaking scientific meetings with
submission deadlines between
01.01.2022 and 31.12.2022

Excluded (n=3) due to:
- thematic containment (n=1, OGU/OGOuUT*)

Eligibility

n=20

Included

B

- closed meeting/required membership
(n=2, ASES, and SESA*)

Figure 2. Flow chart showing details of inclusion. *ASES = Annual Meeting of American Shoulder and Elbow Surgeons 2022, SESA =
Biennial Closed Conference of the Shoulder and Elbow Society of Australia 2022, OGU/OGOuUT (Official German abbreviation) =
Annual Meeting of the Austrian Society for Traumatology and Austrian Society for Orthopedics and Traumatology.

Results

Mean time interval to decision was similar for both abstracts
(101.8 days for the surgical abstract vs 102.4 days for the
nonoperative duplicate). However, there was a high ac-
ceptance rate for the abstract introducing surgical innova-
tion (13 out of 20 (65 %)), which was higher than that of the
nonoperative duplicate (10 out of 19 (52.6 %)), but this
difference was not statistically significant (p = 0.5). Similar
distributions were found after exclusion of the scientific
meeting of the British Trauma Society, which had incom-
plete submission (12 out of 19 (63.2 %) versus 10 out of 19
(52.6 %)) (p = 0.7).

The majority of the ten meetings that accepted both
abstracts placed both at equivalent programmatic tiers (oral
presentation (4) and poster presentation (2)). In three
meetings, the surgical abstract was preferred over the
nonoperative duplicate in superior program placement. In
one case, it was the opposite. Figure 3 shows details of
results for each meeting.

Discussion

This is the first study investigating the robustness of the
peer-review process to low-value innovation using the
model of the treatment of proximal humeral fractures in the
elderly. The principal finding that there is a high acceptance
rate for low-value innovation among peer-reviewed sci-
entific meetings might underline our first hypothesis that
peer-review system might be incapable of filtering out

low-value content appropriately. In addition, it might justify
the need for a discourse in the scientific community, which
has so far been touched on only sporadically within the
context of journal publication requirements.'®'® Aside from
journals, scientific meetings would benefit from clear and
uniform criteria for valuable innovation as they often
function as the first screen for the presentation of current and
future trends to a scientific audience. Of the 20 meetings
examined, only one, the Annual Meeting of the Orthopaedic
Research Society (ORS), suggested that defined criteria
might be significant in the reviewing process. On the ab-
stract submission site, it is required to provide context in
terms of study significance and clinical relevance. For these
purposes, submitters are referred to the enhanced review
criteria for evaluation of scientific and technical merit of
applications submitted to the National Institutes of Health
(NIH) for grants.?® Requirements for the topic “innovation”
are also listed among other points defined as novel ap-
proaches, instrumentation or interventions that challenge
and seek to shift current research or clinical practice par-
adigms,” even though the current study was based upon
reviews made just a year following that published criteria
and perhaps too soon for this influence to be incorporated
into the review process.

In theories of technological advancement, innovation is
seen as an endogenous process, where previously accu-
mulated knowledge enables future progress. This view is
captured famously in Isaac Newton’s observation that if he
had seen further, it was by ‘standing on the shoulders of
giants’.>! Today, researchers are faced with the burden of an
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Table I. Listing of all included scientific meetings. N.d. = not determinable.

Scientific program

Submission Responded to  online available Total Acceptance rate

No. Meeting name fee mail (yes, no) (yes, no) abstracts  in %

I Annual meeting of the association of south None Yes Yes 152 n.d
German orthopedists and trauma
surgeons (VSOU) 2022

2 Annual scientific meeting of the british None No No nd nd
shoulder and elbow society conference
(BESS) 2022

3 Annual meeting of the orthopedic trauma None Yes Yes 289 nd
association (OTA) 2022

4 Annual scientific meeting of the australian None Yes Yes 350 98.6
and new zeeland orthopaedic association
(AOA & NZOA) 2022

5  Annual congress of the british orthopedic None No No nd nd
association (BOA) 2022

6  Annual congress of the German, austrian  None Yes Yes 208* n.d
and swiss shoulder and elbow society
(DVSE) 2022

7 Annual congress of the society for None Yes Yes 188 n.d
arthroscopy and joint surgery (AGA)
2022

8  German congress of orthopaedics and None Yes Yes 687 nd
traumatology (DKOU) 2022

9  Swiss orthopedics congress (SGOT/SSOT) None Yes Yes 275 62.9
2022

10 Annual congress of the european society for None No Yes 389° nd
surgery of the shoulder and the elbow
(SECEC/ESSSE) 2022

Il Congress of the international society of None Yes Yes 1200° nd
orthopaedic surgery and traumatology
(SICOT) 2022

12 Annual scientific meeting of the british None No Yes 78" n.d
trauma society (BTS) 2022

13 Annual meeting of the american academy of None Yes No Approx. 214
orthopedic surgery (AAOS) 2023 1500

14 Congress of the asia Pacific orthopedic None No No n.d n.d
association (APOA) 2022

I5  Annual congress of the european federation None No Yes 1839° n.d
of national associations of orthopaedics
and traumatology (EFORT) 2023

16  European congress of trauma & emergency None Yes No 479 n.d
surgery (ECTES) 2023

17 Annual meeting of the canadian orthopedic None No No nd nd
association (COA/CORS/CORA) 2023

I8  Annual meeting of the Japanese orthopedic None No Yes 359* n.d
association (JOA) 2023

19 Annual meeting of the orthopaedic research US$35 No Yes 2278 n.d
society (ORS) 2023

20 International congress on shoulder and None No Yes 1403° nd

elbow surgery (ICSES) 2023

?Data based on scientific booklet.
®Data based on scientific booklet and publicly accessible program committee report. Approx. = approximately.
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Annual Congress of the British Orthopedic Association (BOA) 2022

Annual Congress of the European Society for Surgery of the Shoulder and the Elbow (SECEC/ESSSE) 2022
Annual Congress of the German, Austrian and Swiss Shoulder and Elbow Society (DVSE) 2022

Annual Congress of the Society for Arthroscopy and Joint Surgery (AGA) 2022

Annual Meeting of the American Academy of Orthopedic Surgery (AAOS) 2023

Annual Meeting of the Association of South German Orthopedists and Trauma Surgeons (VSOU) 2022
Annual Meeting of the Canadian Orthopedic Association (COA/CORS/CORA) 2023

Annual Meeting of the Japanese Orthopedic Association (JOA) 2023

Annual Meeting of the Orthopaedic Research Society (ORS) 2023

Annual Meeting of the Orthopedic Trauma Association (OTA) 2022

Annual Scientific Meeting of the Australian and New Zeeland Orthopaedic Association (AOA & NZOA) 2022
Annual Scientific Meeting of the British Shoulder and Elbow Society Conference (BESS) 2022

Annual Scientific Meeting of the British Trauma Society (BTS) 2022

Congress of the Asia Pacific Orthopedic Association (APOA) 2022

Congress of the International Society of Orthopaedic Surgery and Traumatology (SICOT) 2022

European Congress of Trauma & Emergency Surgery (ECTES) 2023

German Congress of Orthopaedics and Traumatology (DKOU) 2022

International Congress on Shoulder and Elbow Surgery (ICSES) 2023

Swiss Orthopedics Congress (SGOT/SSOT) 2022

Scientific Meetings with submission deadlines between 01.01.2022 and 31.12.2022

Annual Congress of the European Federation of National Associations of Orthopaedics and Traumatology (EFORT) 2023
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Figure 3. Details of results for each scientific meeting. n.e. = not evaluated. n.m. = not measured. This figure has been designed using

license free, and editable images from Flaticon.com.

exponentially growing volume of new scientific and tech-
nological knowledge in the last decades.?’ This has been
assumed recently as one of several potential factors hin-
dering the basic conditions for disruptive innovation.*'

In the present study, we introduced two abstracts with
differing value propositions, due to comparable clinical
outcomes with higher associated cost in one compared to the
other. As both introduced innovations were fictitious, the
actual associated costs are based only on estimates, which
has to be considered as a limitation. Ultimately, neither the
nonoperative innovation abstract nor the surgical innovation
abstract did introduce improved clinical outcomes com-
pared to the literature. However, the nonsurgical innovation
was associated with lower complications, revision rates, and
costs, with which it results in more value according to the
equation of value by Porter. Taking the present study as a
concrete example, with the comprehensive knowledge of
the last 20 years, the abstract introducing low-value, de-
rivative innovation should have been rejected, making room
for more valuable work; this was unfortunately done in only
35 % of cases. Instead, the majority of scientific meetings in
our study accepted these abstracts. The abstract acceptance
rates of major orthopaedic scientific meetings are not
generally disclosed; however, the available evidence would
suggest that approximate acceptance rates of 37% to 55%
may be expected.””>* Given this, the acceptance rates of
53% and 65% in our study were relatively high. Giving low-
value innovations the platform of presentation might affirm
scientists to keep focusing on a narrower scope of existing
knowledge, and dilute what recently has been named as the
effective stock of knowledge.”’ We speculate that this

vicious circle might be one potential reason for the sig-
nificant knowledge gap that has been highlighted on the
topic of PHF.*® According to a scoping review, there is an
enormous numerical imbalance in scientific literature on
PHF between, on the one hand, a narrow slice of less than
5% of papers concerning nonsurgical treatment, and on the
other hand, more than 60% of papers concerning surgical
treatment including countless uncontrolled cases series
introducing new surgical implants or slightly modified
procedures as intended in our sham abstract.*> This ap-
pears perplexing. No randomized clinical trial (3%) or
comprehensive Cochrane review, what one might call the
effective stock of knowledge, has been able to demonstrate
superiority of surgical treatment during that same period.®*

We have demonstrated a statistically unsignificant dif-
ference between the acceptance rates of the abstracts for the
low-value surgical innovation and the valuable nonsurgical
innovation, but the difference was smaller than expected
and smaller than previous findings led us to assume. This is
why, we have to reject our second initial hypothesis low-
value surgical innovation would be preferred more often
than nonoperative innovation by peer-reviewers in the
treatment of proximal humeral fractures in the elderly.

In the majority of scientific meetings where both ab-
stracts were accepted, both were placed in equivalent
programmatic tiers. The renowned annual meeting of
EFORT, which is the largest platform for European Or-
thopaedics and Traumatology, comprising 41 national
member societies from 39 member countries as well as
13 associate scientific members, even preferred the non-
operative innovation over the low-value surgical innovation
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in superior program placement. While the high acceptance
rate for abstracts detailing the low-value derivative surgical
innovation is disappointing, researchers may be encouraged
that innovations with favorable outcomes that lower cost
can be similarly well-received by the scientific community.
These findings should keep scientists encouraged to pursue
value-based innovation in emerging times of value-based
healthcare.

This study has several limitations to consider. A small
sample size of peer-reviewed scientific meetings was in-
cluded. This was large enough for the authors’ initial
working hypothesis. However, this hypothesis must be
rejected and the observed statistically unsignificant differ-
ence between the acceptance rates can not be supported by
sufficient power and allow a robust conclusion since the
total sample size is too small, as revealed by a post hoc
power analysis. In addition, the selection of meetings might
have been subject to selection bias. Since abstracts were
submitted to a variety of society meetings across countries
and languages, it is possible that societal, cultural, or lan-
guage biases influenced acceptance or rejection of sub-
missions. In addition, a range of very different sized
meetings with various, largely unclear acceptance rates
were included (Table 1). Thus, the acceptance rate of our
sham abstracts could logically also depend on the size of the
congress and the volume of abstracts that could be included.

Furthermore, it is unclear how many peer reviewers were
involved in the review process of each scientific meeting,
and whether both abstracts were reviewed by the same
reviewers.

In addition, our conclusions pertain to peer-reviewed
scientific meetings and cannot be extrapolated to peer-
reviewed scientific journals. As it is known that accepted
scientific content at peer-reviewed annual meetings is not
necessarily accompanied by subsequent publication in peer-
reviewed journals. The peer review process might be likely
less rigorous for the hosts and their recruited reviewers of
scientific meetings than for editors of scientific publications.
Hosts of scientific meetings might select topics that will
highlight interest, increase attendance, and facilitate dis-
cussion. While this also occurs in the medical literature, peer
review in scientific meetings might be deliberately less
consistent and critical. This must be considered as a major
limitation. However, during study design, the authors did
not see a viable possibility of creating a whole sham
manuscript with similar highly duplicated content as pro-
vided in this study. Moreover, scientific meetings frequently
serve as a gatekeeper for frontiers research, with a recent
study demonstrating that 73% of podium presentations and
65% of poster presentations at the American Academy of
Orthopaedic Surgeons Annual Meetings from 2014 to
2017 progressed to eventual peer-reviewed publication.?®
Moreover, our study was designed to test the premise that
reviewers of scientific meetings would prefer and prioritize

value-based evidence in the treatment of PHF, but this is
merely an assumption. If the expressed aim of scientific
meetings were to maximize audience engagement regard-
less of the value of the content presented, then our research
design would have been flawed. The authors do not believe
this is or should be the case. Lastly, PROs and relative risk
ratios of complication and revision rates used in this study
were taken from a Cochrane review from 2015. This was the
most recent available data at the time of study preparation
and initiation. There has since been an updated Cochrane
review from 2022, reporting similar PROs with only minor
differences.’

Conclusion

There is a high acceptance rate for low-value surgical in-
novation among peer-reviewed scientific meetings. How-
ever, we can not conclude that low-value surgical
innovation is preferred more often than nonoperative in-
novation by peer-reviewers as the differences in acceptance
rates were small and not statistically significant. The peer-
review process may be suitable as value-based medicine
emerges. Scientists should be encouraged to pursue value-
based innovation.
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