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Abstract

Background/Objectives: Digitalization of medical knowledge has improved access to infor-
mation but also increased the spread of imprecise content. Repeated exposure to incorrect
descriptions may lead to their normalization over time. This is particularly evident for the
Hornblower sign, which is frequently conflated with the Patte test in the literature, online
sources, and large language model outputs. This study systematically evaluates these
descriptions and quantifies related inaccuracies. Methods: A three-step approach was
applied to answer the question “What is the Hornblower sign?”. First, primary publications
referring to the original description by Arthuis were analyzed. Second, the first 35 Google
search results were systematically reviewed. Third, responses from five widely used LLMs
(ChatGPT 5.1, Grok 4.1, Gemini 3 Pro, Perplexity, and DeepSeek-R1) were evaluated. All
descriptions were assessed using a standardized 4-point scoring system (0–3 points) captur-
ing content accuracy and correct differentiation between the Hornblower sign and the Patte
test. Results: Fourteen original publications were included, yielding a mean score of 2.07.
Correct descriptions were found in 50%, while 43% described only the Patte test. Among
34 evaluable Google search results, the mean score was 1.17, with 77% scoring ≤ 1 point.
The five LLMs achieved a mean score of 1.8, demonstrating substantial variability and
overall incomplete conceptual accuracy. Conclusions: Descriptions of the Hornblower sign
show substantial heterogeneity and frequent inaccuracies across the scientific literature,
online sources, and LLM outputs. Conflation with the Patte test undermines diagnostic re-
liability and limits study comparability. Critical source appraisal and adherence to original
test descriptions are essential to maintain clinical and scientific rigor.

Keywords: Hornblower sign; Patte test; diagnostic tests; medical misinformation; large
language models; bias

1. Introduction
The increasing digitalization of medical knowledge resources has substantially im-

proved access to subject-specific information [1,2]. Search engines, social media platforms,
and, more recently, AI-based text generation systems are now widely used for the retrieval,
preparation, and dissemination of medical information [1–3]. Despite their efficiency, how-
ever, these technologies have a limited capacity to assess the reliability and epistemic status
of the information they reproduce [4,5].
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In the context of physical examination, accurate and standardized descriptions of
diagnostic tests are essential prerequisites for reliable clinical decision-making and for the
interpretation of research findings [6,7]. Deviations from original test definitions may lead
to heterogeneous execution and inconsistent diagnostic conclusions. Such distortions are
particularly problematic when they concern established clinical signs that are widely cited
and taught, as repeated reproduction of imprecise descriptions may normalize inaccuracies
over time [8–10].

The Hornblower sign represents a paradigmatic example of this phenomenon. Origi-
nally described by Arthuis in 1972, the sign refers to a compensatory abduction maneuver
required to bring the hand to the mouth in the presence of external rotator paralysis [11]. In
contemporary orthopedic literature, however, the Hornblower sign is frequently conflated
with the Patte test [12–14]. Despite superficial similarities, the two maneuvers differ biome-
chanically and are associated with distinct patterns of muscular activation [15,16]. Failure
to distinguish between them may therefore affect diagnostic interpretation and limit the
comparability of clinical studies.

Although inaccuracies in the description of clinical examination techniques have
been reported in orthopedic literature [17,18], the extent to which a specific examination
maneuver is inconsistently defined across different information ecosystems remains unclear.
In particular, no systematic analysis has quantified how descriptions of the Hornblower sign
deviate from its original definition across primary scientific literature, publicly accessible
online sources retrieved via search engines, and contemporary LLM outputs.

Therefore, the objective of this study was to systematically evaluate and compare
descriptions of the Hornblower sign across these three source types. By quantifying content
accuracy and the degree of conflation with the Patte test, this study aims to highlight
potential sources of diagnostic ambiguity and to illustrate broader challenges in the digital
dissemination of medical knowledge.

2. Materials and Methods
2.1. Defining the Hornblower Sign

The Hornblower sign was originally described by Arthuis in 1972 in patients with
obstetric brachial plexus palsy. In this condition, paralysis predominantly affects the shoul-
der’s external rotators, resulting in a functional predominance of the internal rotators [11].
As a late consequence, patients may develop the so-called “clairon” or Hornblower sign,
in which compensatory abduction of the arm is required to bring the hand to the mouth.
A representative example of a positive Hornblower sign is shown in Figure 1a. Notably,
Arthuis exclusively referred to obstetric paralysis and did not describe a specific test per-
formed in high external rotation. On the contrary, he explicitly warned against this arm
position, as it may facilitate posterior shoulder dislocation in the presence of such paralysis.

In an orthopedic context, the Hornblower sign provides clinical evidence of dysfunc-
tion of the teres minor or infraspinatus muscles, which are the primary external rotators
of the shoulder [19]. In several publications, a Hornblower sign has been described as
a functional assessment performed in high external rotation (90◦ abduction, 90◦ elbow
flexion, external rotation against resistance) [12,13]. However, this maneuver was originally
described by Patte and should not be equated with the Hornblower sign [14]. Despite
superficial similarities, the two tests differ biomechanically and may indicate distinct
underlying pathologies.
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Figure 1. Patient presenting with a positive Hornblower sign but a negative Patte test: (a) Positive
Hornblower sign; (b) magnetic resonance imaging (MRI) depicting spinoglenoidal cyst (*), responsible
for isolated infraspinatus muscle insufficiency.

The Hornblower sign is more sensitive and specific for infraspinatus dysfunction
or global external rotator cuff insufficiency, whereas the Patte test is more sensitive and
specific for isolated teres minor dysfunction [20]. The clinical relevance of this distinction
is illustrated by a patient presenting with a positive Hornblower sign (Figure 1a) but a
negative Patte test. In this case, a traumatic injury led to the formation of a spinoglenoidal
cyst (Figure 1b), resulting in compression of the suprascapular nerve and subsequent
isolated insufficiency of the infraspinatus muscle.

2.2. Systematic Analysis

For the present study, a systematic analysis of various sources describing the Horn-
blower sign was conducted. The aim was to comprehensively characterize the range and
nature of potential misdescriptions of this clinical test across scientific literature, publicly
available sources, and AI-based platforms.

The analysis was based on a three-tiered source strategy to address the research
question, “What is the Hornblower sign?”:

(1) Primary studies citing the original publication by Arthuis.
(2) Results obtained from a Google search using the identical query.
(3) Responses generated by different LLMs to the same question.

2.2.1. Primary Studies

Within the group of original publications, all 24 citations of the original article by
Arthuis listed in Google Scholar were evaluated. Sources that merely cited the original
work without providing independent substantive content were excluded (n = 5), as were
duplicate entries (n = 3) and publications lacking a concrete description of the Hornblower
sign (n = 2). In total, 14 original publications were included in the final analysis.

2.2.2. Google Search

As part of the Google search, the first 35 search results were evaluated. To minimize
personalization effects, the search was conducted in the browser’s incognito mode, without
an active user login and with no access to prior search history or stored cookies. Sources
without thematic relevance to the Hornblower sign were excluded (n = 1). When con-

https://doi.org/10.3390/info17030258

https://doi.org/10.3390/info17030258


Information 2026, 17, 258 4 of 11

tent was available from the same publisher across multiple formats, the publisher was
considered only once (n = 2); in cases of differing scores for the same publisher, the most
frequently assigned score was used. The analysis ultimately included textual, image-based,
and video descriptions from a total of 30 distinct publishers.

2.2.3. Large Language Models

Previous studies have demonstrated that LLMs can provide generally accurate re-
sponses to medical questions. At the same time, relevant differences in content accuracy
between individual models have been reported [21]; therefore, the analysis deliberately
did not focus on a single model. Hence the above research question was posed in parallel
to five different LLMs on 24 November 2025: ChatGPT 5.1 (OpenAI, San Francisco, CA,
USA); Grok 4.1 (xAI, San Francisco, CA, USA), Gemini 3 Pro (Google DeepMind, London,
UK), Comet Assistant (Perplexity, San Francisco, CA, USA, https://www.perplexity.ai/),
and DeepSeek-R1 (DeepSeek, Hangzhou, China). The models were selected based on their
widespread use, accessibility, and relevance in both academic and public contexts [22].
All LLM queries were conducted as single-prompt requests, with each query performed
in a separate conversation thread to minimize potential bias from prior interactions and
to reflect a typical single-interaction user experience rather than intra-model response
variability [3,23].

2.2.4. Scoring System

The evaluation of test descriptions was performed using a predefined scoring system
specifically developed to assess the accuracy and clinical reliability of descriptions of
the Hornblower sign. A four-point ordinal scale (0–3) was deliberately chosen to reflect
clinically meaningful differences in test interpretation:

3 points: Correct description or depiction of the Hornblower sign.
2 points: Description of the Patte test (or lag sign in high external rotation) labeled as
the Hornblower sign, while simultaneously presenting the correct Hornblower sign as an
alternative test procedure.
1 point: Exclusive description of the Patte test (or lag sign in high external rotation).
0 points: Incorrect description of the Hornblower sign in which a pathological test
result could be interpreted as negative, and thus as normal, even if the Patte test is
correctly described.

The primary rationale of this approach was to capture the suitability of a given
description for routine clinical practice and its comparability across scientific studies. All
sources were independently reviewed and scored by two reviewers. In cases of discrepant
ratings or uncertainty, the respective source was re-evaluated jointly, and a consensus score
was determined through discussion.

3. Results
3.1. Primary Studies

In the group of studies referencing Arthuis’ original study, seven of fourteen (50%)
correctly described the Hornblower sign. One study (7%) included an image depicting a
positive Hornblower sign in addition to a correct description of the Patte test and there-
fore received 2 points. Six studies (43%) described only the Patte test. No incorrect test
descriptions were identified. The mean score within this group was 2.07 (Table 1).
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Table 1. Studies citing Arthuis’ original description of the Hornblower sign.

References Points
Bakhsh and Nicandri [24] 1
Gerber et al. [12] 1
Walch et al. [19] 2
Williams et al. [13] 1
Panayiotou Charalambous [25] 3
Codsi et al. [26] 1
Kim et al. [27] 3
Bi et al. [28] 1
Razmjou [29] 3
Razmjou [30] 3
Kim et al. [31] 3
Pandey [32] 3
Robinson et al. [33] 1
Blønd [34] 3
Mean 2.07

3.2. Google Search

In total, 34 search results from 30 publishers from heterogeneous online sources were
included in the analysis. The following score distribution was identified: 3 sources received
3 points (10%), 4 sources received 2 points (13%), 18 sources received 1 point (60%), and
5 sources received 0 points (17%). The mean score was 1.17 (Table 2). Among the Google
search results, mean scores were comparable between sources that included video material
(n = 21; mean score, 1.26) and those without video content (n = 13; mean score, 1.14)
(Table 2).

3.3. Large Language Models

The evaluation of the LLM responses showed a mean score of 1.8 points, with indi-
vidual scores of 1 point for both ChatGPT 5.1 and Gemini Pro (n = 2, 40%), 2 points for
both Perplexity and DeepSeek (n = 2, 40%), and 3 points for Grok 4.1 (n = 1, 20%). No
misinterpretations of a positive test as a normal finding were observed (Table 3). Among
the evaluated large language models, response length varied substantially, ranging from
152 to 646 words. No apparent correlation between response length and accuracy score was
identified. Responses with comparable word counts yielded markedly different scores, and
both shorter and longer responses were observed across intermediate score levels (Table 3).

3.4. Comparison of Source Types

When comparing source types, primary scientific literature achieved the highest mean
score (2.07; 95% CI, 1.50–2.65; n = 14), followed by large language models (1.8; 95% CI,
0.76–2.84; n = 5), whereas Google search results showed the lowest mean score (1.17; 95%
CI, 0.86–1.48; n = 30).

https://doi.org/10.3390/info17030258

https://doi.org/10.3390/info17030258


Information 2026, 17, 258 6 of 11

Table 2. Results of the Google search, including scores and media types; X indicates the frequency of occurrence of a given source in the search results (X = once,
XX = twice, XXX = three times).

Source Points Website Study FaceBook Instagram YouTube X.com PDF Reddit Includes Video
Physiopedia 2 X X X XXX
DocCheck 1 X

Physiotutors 1 XX X XXX
Matassessment 1 X X

Journal of Orthopaedic Science 3 X
Journal of Bone & Joint Surgery 2 X

Cirugía de Hombro y Codo 3 X X
OrthoFixar—Orthopedic Surgery 2 X

Physical Therapie Haven 1 X X
dr_priyanka_physical_activity_ 0 X X

wikism 1 X X
Orthobullets 1 X X

Cirugía de Hombro y Codo—Guido Fierro MD 3 X X
Physical Therapy Web 0 X X

matt_pt_dip_mdt 1 X X
Ccedseminars 1 X X

Ortho Eval Pal with Paul Marquis PT 1 X X
Sports Med Review 0 X X

Physiotherapy Online 0 X
Dr. Gerald Diaz 1 X X

mindluster 1 X X
Elsevier 1 X

CRTechnologies 2 X X
The Clinical Orthopaedic Society 1 X

Bangalore Shoulder Institute 1 X
Carepatron 1 X

physio_clinics 1 X
shoulderdoc 1 X

Abteilung Orthopädie und Sporttraumatologie:
Klink am Ring 0 X

Medical Dictionary 1 X
18 2 4 2 5 1 1 1

Mean
1.17 Total 34 21
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Table 3. Results of the LLM responses including scores and word count.

ChatGPT
5.1 Grok 4.1 Gemini

Pro Perplexity DeepSeek Mean

Points 1 3 1 2 2 1.8
Word
Count 176 283 283 152 646 308

4. Discussion
In response to the study objective of evaluating how accurately the Hornblower sign is

described across scientific literature, online sources, and large language models, the present
findings demonstrate that inaccuracies in medical test descriptions are not confined to
informal educational material but are also embedded within peer-reviewed orthopedic
research. Across source types, Google search results exhibited the lowest overall accuracy,
while large language models achieved intermediate scores.

4.1. Mechanisms Within Scientific Literature

The observed inconsistencies cannot be attributed solely to informal or non-academic
sources. Notably, even among studies directly referencing Arthuis’ original work, only
half provided a correct description of the Hornblower sign. This observation aligns with
prior analyses demonstrating that citation of a primary source does not necessarily imply
conceptual fidelity to its content [35,36]. Once a modified or inaccurate interpretation of a
clinical test enters the literature, it may be perpetuated through secondary citation rather
than direct engagement with the original publication, thereby contributing to misinterpre-
tation and the continued dissemination of imprecise or incorrect descriptions [35,36]. In
the specific case of the Hornblower sign, reliance on secondary sources may have been
exacerbated by the limited accessibility of Arthuis’ original 1972 publication, which is
neither freely available nor published in languages other than French [11].

In addition, information is more readily accepted without questioning when it is
presented by recognized authorities, a phenomenon commonly referred to as authority
bias [37]. In this context, incorrect or incomplete descriptions of the Hornblower sign
presented in high-impact journals or by recognized experts may be taken for granted
and subsequently propagated, shifting emphasis from whether a statement is correct to
who articulated it or where it was published. Once such inaccuracies become institutional-
ized, repeated rewording and reiteration in secondary sources can progressively distort
the original information, thereby reinforcing existing interpretations and limiting critical
reassessment [35,38].

4.2. Digital Amplification Through Search Engines and Online Media

Digital dissemination mechanisms further amplify these processes. Search engines pri-
oritize visibility based on algorithmic criteria such as keyword density, indexing, and user
engagement rather than content accuracy, which may favor the dominance of frequently
reproduced but potentially inaccurate content [39]. The low mean score observed among
Google search results in this study (mean score = 1.17) reflects this dynamic, suggesting a
systematic drift away from the original test definition in publicly accessible online content.

The widespread use of video-based educational material may further contribute to
this effect. Video formats often favor simplified, visually intuitive demonstrations that may
not adequately convey subtle but clinically relevant distinctions between examination tech-
niques [40]. In the present analysis, sources including video material (mean score = 1.26)
did not demonstrate clearly superior descriptive accuracy compared with no-video sources
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(mean score = 1.14), indicating that multimedia presentation alone does not ensure higher
informational quality.

4.3. Positioning of Large Language Models

Large language models appear to integrate seamlessly into this existing informa-
tion ecosystem. The intermediate accuracy observed across all evaluated LLMs (mean
score = 1.8) is consistent with prior literature indicating that, rather than correcting long-
standing inconsistencies, these models predominantly reflect the dominant descriptions
present in their training data and readily accessible sources [41]. This tendency is compati-
ble with the probabilistic nature of LLMs, which are optimized to generate plausible and
contextually coherent responses rather than to verify epistemic correctness against primary
sources [4,5]. As a result, misconceptions that are already well established within scien-
tific and digital sources may persist in model-generated outputs and be further amplified
through repeated use.

4.4. Clinical and Methodological Implications

From a clinical perspective, inaccurate or inconsistent descriptions of the Hornblower
sign may lead to erroneous test performance and misinterpretation of findings, potentially
affecting diagnostic reasoning in the assessment of posterosuperior rotator cuff pathology.
The frequent conflation of the Hornblower sign with the Patte test observed in this study
(Primary Studies = 50%, Google-Search = 73%; LLM = 80%) is particularly problematic, as
the two maneuvers differ in execution and underlying muscular demands despite both
being described as tests of external rotation. Experimental work has demonstrated that
shoulder external rotation is highly position-dependent, with both inter- and intramuscular
differences in recruitment patterns [15,16]. In particular, external rotation at 90◦ of abduc-
tion preferentially engages the teres minor, whereas lower degrees of abduction rely more
strongly on the infraspinatus [20,42]. Clinical cases such as the one presented in this study,
in which the Hornblower sign was positive while the Patte test was negative, highlight the
importance of differentiating between the two tests. Given the low prevalence of isolated
infraspinatus rupture, reported at approximately 2% in surgically treated cohorts [43],
clinicians are rarely exposed to truly positive Hornblower signs, which may contribute
to the persistence of inaccurate test descriptions due to limited opportunities for direct
clinical verification.

Methodologically, the lack of consistent test definitions undermines comparability
across studies and complicates the interpretation of reported diagnostic accuracy. More
broadly, the present findings illustrate a structural vulnerability in contemporary medi-
cal knowledge dissemination, in which imprecise descriptions may become normalized
through repetition across academic, digital, and AI-mediated channels. Addressing this
challenge will require more explicit test definitions, critical engagement with original
sources, and improved mechanisms for standardizing clinical examination techniques. In
the longer term, the development of internationally accessible reference frameworks for
standardized clinical tests may help to enhance reproducibility, comparability, and patient
safety in both clinical practice and research.

5. Conclusions
The present study demonstrates that inconsistent and inaccurate descriptions of the

Hornblower sign are common across scientific literature, digital media, and AI-based
language models. Quantitative evaluation revealed that even primary studies referencing
the original description frequently conflate the Hornblower sign with the Patte test. These
inaccuracies are further propagated through digital dissemination, with publicly accessible
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digital sources exhibiting the lowest overall accuracy. Such inconsistency may undermine
dependable clinical decision-making and limit scientific comparability.

Large language models were found to mirror prevailing descriptions rather than
resolve existing inconsistencies, suggesting that inaccuracies in clinical test descriptions
may be rooted in peer-reviewed literature and are subsequently reinforced by digital
information systems. More broadly, these findings point to a structural challenge in con-
temporary medical knowledge transfer, whereby imprecise definitions become normalized
through repeated citation and widespread dissemination. Once embedded in AI-based
models, such imprecise definitions are propagated through model outputs, underscoring
the responsibility of the scientific community to provide clear and rigorous source material.

Given the observed heterogeneity, imprecise descriptions of the Hornblower sign
may compromise diagnostic interpretation and limit comparability across studies. Clear
operational definitions and closer adherence to original test descriptions therefore appear
essential to ensure diagnostic reliability and, in turn, patient safety. Future research should
prioritize the development of internationally accessible reference frameworks for standard-
ized clinical examination procedures to improve reproducibility and comparability.
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