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Abstract

Background: Effective patient-surgeon communication, history taking, and document intake are foundational to surgical care, but typical pre-
operative workflows remain inefficient and variable. Existing health apps or chatbots often lack surgical specificity, strong safety guardrails, or

structured outputs for clinician-use.

Objective: To build, deploy, and pilot 24Seven, a mobile Al assistant designed to standardize pre-consultation history taking and document
intake in a surgical practice, enforce safety boundaries, and generate structured clinician reports, while ensuring GDPR-compliance, usable patient

experience while avoiding replacing human medical help.

Methods: The assistant was built as a mobile-optimized web application via Base44, using a supervised low-code Ul environment. Backend

orchestrates prompt-engineered LLM calls, enforces policies: no prescribing, only differential outputs, red-flag detection, and secure file uploads.
The structured interview covers eight domains; after completion (or idle timeout) a summary is emailed to the surgeon. Pilot deployment across
25 patients over 2 weeks collected metrics on completeness, safety compliance, report delay, patient satisfaction (Likert scale), and conversational

coherence.

Results: Pilot data (n=25) showed

Domain Coverage: 99% of all domains filled; missing data in one patient due to network drop. Policy compliance: 0 instances of diagnosis or
treatment advice. Differential outputs produced in 100% of cases where diagnosis was requested. Report delay: mean time 3.2 (+1.1) minutes post-
interview completion. Patient satisfaction: average 4.6/5 on clarity; 4.5/5 on tone; 4.2/5 on perceived usefulness. Red-flag escalations: triggered in

3 of 25 (12%) cases, appropriately.

Conclusions: The pilot suggests 24Seven is feasible, safe under constrained policy, satisfactory to users, and efficient in producing clinician-us-
able reports. It is currently used in our practice with warnings about trial period debugging.
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Introduction

Patient engagement and efficient data gathering are critical
for high-quality surgical outcomes. The preoperative encounter
often initiates with repetitive, loosely organized history taking
that consumes physician time and may lose relevant details.
Conversational Al is increasingly used in health education, patient
self-triage, and chronic disease monitoring,'-® but surgical practice
demands more: detailed structured history, imaging/lab file
uploads, precise communication of limitations, safety escalations,

and medicolegal oversight.

Moreover, GDPR in the EU imposes rigorous requirements on
data use, consent, auditability, and patient rights. Though symptom
checkers and patient interaction tools are growing in popularity,
few have been specifically evaluated in surgical settings with safety
policies and structured clinician output. We designed 24Seven to
respond to these gaps: amobile-accessible Al assistant that enforces
safety constraints, captures structured patient data (including file
uploads), and produces clinician reports before the consultation.
The following describes its development, pilot deployment, and
findings.
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Methods
Development platform and UI design

24Seven’s patient interface is a mobile-optimized web
application built via Base44’s supervised low-code platform. Key
design priorities included: readability on small screens, minimal
typing (using prompts and selectable options where feasible),
secure file upload (labs, imaging, photos), and accessible support
(e.g., tooltip definitions for medical terms). The interview flow and
Ul were iteratively refined based on usability feedback from early

testers (n=5 non-patient volunteers).
AT backend and policy enforcement
The backend consists of:

¢ An API gateway managing LLM interactions (e.g., OpenAl
/ Azure OpenAl models), with system prompt engineering

enforcing: no diagnosis, no dosing, no drug prescribing.

¢ A differential-only policy: when directly asked for “what
do I have?”, assistant returns a list of possible causes, clearly
stating that diagnosis requires clinical evaluation.

e A red-flag detection module, using pattern matching
and small uncertain-risk models, for phrases or symptom
clusters such as chest pain, dyspnea, GI bleeding, syncope,
high fever.

¢ Secure handling of uploaded files: encrypted in transit
and at rest; time-limited storage; proper consent obtained
before any upload.

Structured interview protocol

The interview asks patients to input data across eight
domains: 1) Demographics & contact; 2) Past medical & surgical
history; 3) Current medications & allergies; 4) Family history; 5)
Lifestyle (smoking, travel, work); 6) Presenting problem timeline;
7) Prior diagnostics & reports; 8) File uploads (photos, scan/lab
results). Non-required fields have optional status, but patients are
encouraged to upload relevant documents.

Pilot deployment

Participants included 25 patients scheduled for upcoming
consultations over 2 weeks in our practice, who consented to
use the system ahead of the appointment. Patients received
link, completed the interview, uploaded files where available.
The system automatically sent the summarization report to the
surgeon. Likert-scale feedback collected post-use. Metrics collected
after completion of data collection were: domain completion;
policy compliance; report delay; number of escalations; satisfaction
on clarity/tone/usefulness; conversational coherence (rated by
clinician on a 1-5 scale); number of technical failures or dropouts.
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Safety, compliance and data governance

Safety was ensured with a disclaimer popup - consent screen
with plain-language policy: limits, no diagnosis, possibility of
escalation. This page included GDPR legislation framework (data
minimization; subject rights for correction and deletion). Other
safety mechanisms included encryption during transit (TLS) and at
rest; immutable audit logs; LLM API keys securely stored.

Our Data retention policy mandated that interview data and
uploaded files stored for 30 days, after which archival or deletion
takes place. Email reports are sent via secure channel and surgeon

reviews all output.
Results
Completion and domain coverage

Of 25 participants, 24 completed the interview with all eight
domains; one interview had missing “prior diagnostics” section due

to user not having documents. This yields ~99% domain coverage.
Policy compliance and safety

Safety of the application was our main concern. Apart from
the splash screen disclaimer who prompted patient to call 166
(emergency number in Greece) if his/her symptoms were acute, we
also placed our doctor’s mobile phone at the bottom of the screen
for immediate communication in emergency cases. Additional

programmable parameters were added for safety including:

e No generated content included diagnosis, treatment,

prescribing, or dosing.

e When participants asked “What could this be?”, assistant
responded with differential lists (on average 4-5 causes),
with statements of uncertainty and recommendation to seek
clinical evaluation. It was allowed to use only information
already available for patients on our webpage, rather than
constructing an opinion from web search engines.

¢ Red-flag detection triggered in 3 cases (12%), e.g., high
fever + SOB, chest pain; assistant included clear escalation

messages.
Reporting and timeliness

Reports to the surgeon were generated on average 3.2 minutes
(standard deviation *1.1 min) after completion or idle timeout.
During pilot, no major technical failures; two dropouts due to
network issues; file uploads succeeded in ~80% of the cases where
patients had documents/scans.

User experience and satisfaction

On Likert scale (1-5): clarity = 4.6 + 0.4; tone = 4.5 + 0.5;
usefulness = 4.2 + 0.6. Conversational coherence (clinician rated):
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average 4.4/5; some minor suggestions about simplifying medical
jargon in explanations. Feedback included requests for “save &
continue later” option, more clarity on why certain questions are
asked.

Discussion
Interpretation and novelty

The pilot demonstrates that a mobile Al assistant built on
Base44 can achieve high completion of structured history and
file intake, deliver reports quickly, enforce safety constraints (no
diagnosis/treatment), and satisfy users in terms of clarity and
tone. The red-flag escalation feature worked as designed in ~12%
of cases, indicating real potential to identify higher risk statements

early.

This differs from general symptom checkers or Al chatbots
which often attempt diagnosis, have variable accuracy, or lack
explicit escalation policies.>*? It also adds structured outputs and
clinician usable summarization ahead of visits—a relatively rare
feature in surgical assistants.

Comparison with prior literature

Topol (2019) sets a high bar for Al in medicine, emphasizing
convergence with safety and regulated domains.! Ayers? compare
physician vs Al responses: they found chatbots could be perceived
as more empathetic but warn of over-trust.? 24Seven emphasizes
empathy plus strict boundaries to avoid over-trust. Shen® and
Thirunavukarasu* both critique LLMs’ risk of overreach and
demand for regulation.** Our system architecture reflects those
demands.Gilbert et al. and Wallace et al. studied diagnostic / triage
accuracy of symptom checkers and found large variance.”'° 24Seven
does not attempt diagnostic accuracy; it provides a differential
and refers to clinician, reducing risk. Post-operative monitoring
apps (Semple, Sharpe, Scott, Patel etc.) show improved recovery
tracking, satisfaction, but often lack Al summarization and pre-
visit use.’®® 24Seven combines both data capture before visit and
Al-assisted summarization. Randomized trial by Temple-Oberle et
al.” in oncologic surgery shows smartphone app home monitoring
improved quality of recovery scores,' but again lacks structured
Al interview or differential policy. GDPR in the EU requirements
on data use, consent, auditability, and patient rights has been
extensively published.?*?2 Preliminary experience of chat platforms
in the surgical clinical setting is already under implementation in
various studies.?*%

Safety and ethical implications

The strong domain coverage (x99%) indicates interview
flows are well-designed, though improvements (e.g. optional
“save & continue”) could reduce dropouts. The zero breaches of
policy show enforcement works; however, pattern-based red-flag

detection may miss unusual phrasing-future work should use ML-
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assisted detection. From an ethics viewpoint, users rated clarity
and usefulness highly, but suggestions for jargon reduction and
greater transparency in why questions are asked suggest trust and
comprehension are crucial. GDPR demands-transparency, data
subject rights- were addressed, but formal DPIA and third-party
audits should be added.

Clinical and operational implications

The short report delay (~3.2 min) suggests the tool could
integrate into same-day or pre-clinic workflows. It bears a potential
for reducing clinician prep time, reducing missed history items,
improving patient satisfaction. It could also prioritize patients with
red-flags for earlier review. The “upload files” feature improves pre-

visit diagnostic readiness.
Multilingual support

Although current testing took place in Greek, the app has the
ability to rapidly shift between languages, a feature that will be
further explored in the future.

Limitations

Small sample (n=25), from a single surgeon’s practice is the
main limitation of this paper; and such apps should be tested in
diverse demographic or high-volume settings. Dropouts (network
issues) and missing uploads suggest need for offline-friendly
or save-partial features. Conversational coherence judged by
surgeon—may need objective linguistic or readability metrics.
Red-flag detection is pattern-based; sensitivity/specificity not yet
established against gold standard. Dependency on patient-provided

documents and digital literacy may bias results.
Future directions

In the future we intend to expand this pilot to multiple surgeons/
practices, larger and more demographically varied patient cohort.
Also, to validate red-flag detection with adjudicated outcomes;
and also, possibly integrate ML classifiers to complement pattern
matching. We plan to add “save & resume” and offline options to
simplify medical jargon and possibly include multimedia aids for
patient understanding. A challenging plan for further expansion
would be to integrate with EHR /hospital systems (for file retrieval,
appointment scheduling) to reduce duplication. On a larger scale
multiple centres should agree to conduct randomized (or quasi-
randomized) study to measure clinician time saved, consultation
efficiency, patient outcomes.

Conclusions

Drawing on pilot data and supplemental information,
24Seven appears to be a feasible, safe, and well-received tool for
standardizing pre-consultation history taking and document intake
in surgical practice. Its policies (no diagnosis/treatment, red-flag

escalation), strong domain coverage, rapid reporting, and good
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satisfaction make it promising as a workflow enhancer. Scaling

and rigorous evaluation are needed before broader deployment. It

is currently used in our practice with warnings about trial period

debugging.
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