The Telesurgery Implementation Blueprint

A Strategic and Operational Framework for Remote Surgery and Telementoring
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Local Facility (Patient Side)
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Phase 1: Technological Feasibility

Validating robotic systems, 5G networks,

and data processing.

System Validation: In Progress

Phase 2: Clinical Trials

Multi-society demonstration studies
across varied surgical fields.
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Demonstration Studies: Active

Phase 3: The 2nd Edition Mandate (Current)

Transitioning from passive guidelines to practical, real-world
implementation covering surgeon qualifications, network performance,
cybersecurity, and legal frameworks.
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(® Status: ACTIVE IMPLEMENTATION )

Core Mission:

To support the safe, ethical, and responsible
global dissemination of telesurgery by
translating technical and legal principles
into actionable institutional protocols.
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Local Facility (Patient Side)
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Source: Japanese Surgical Society Guidelines, 2024. Status: Evolving.
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The Local Environment

Where the patient is located and
physical interventions occur.
Primary locus of legal liability.
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f [ The Secure Link:

»

Synchronized audio, visual,

vital sign data, and real-time

robotic command telemetry.
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{ The Remote Environment

Where the supervising physician

provides technical support, guidance,

or partial robotic operation.
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Local Facility (Patient Side) Dual-Site Team Roster: Personnel and Certifications Remote Facility (Surgeon Side)

Local Facility Personnel Remote Facility Personnel
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Operator Cert] Training 1 Training
Cert] \ Prugra_m] ) Program]
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[Instructor/Proctor
an;I'Surgeun Must have prior experience with the planned He"}“;; S:l Ll Cert matching
(Primary) procedure or direct proctor instruction. entor specific robot]
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Institutional Prerequisites & System Harmonization

Safety & Governance

o,

Mandatory Medical Safety
Management and Information
Security systems (compliant

with MHLW guidelines).

Prerequisite: Institutional
approval as a “Highly Difficult

New Medical Technology'.

e
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Infrastructure &
Medical Info Dept

— ) e

Dedicated communication lines for
surgical robots PLUS a separate,
independent line for continuous

Web-Conferencing
(audio/video/vitals monitoring).

Medical Information Departments
must actively manage these lines.

Fallback Capacity
(Local Only)

The local facility must possess the
equipment and staff necessary to
immediately complete the
robotic procedure via open
procedure via open
abdominal/thoracic or endoscopic
surgery If telesurgery fails.
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Local Facility (Patient Side) Technical Thresholds: Lﬂtency & Hardware Spemﬂﬁations Remote Facility (Surgeon Side)
bidlild

== Perceived
= Latency

TTTItT
Monitor Delay Compression Delay Network Delay
Telementoring Threshold |/ Telesurgical Support Threshold

<=100 milliseconds
:

Hardware Specifications

#%__ - Robot: Class IIl device, equipped with
Qﬂ T internal logic to mitigate control device
S0 stoppages during packet loss or reordering.

- Video: Full HD (1920x1080) 1)1 - Audio: 44.1 khz (CD quality),
minimum, >= 60fps. " full duplex, echo cancellation.

R

susorintFev 20 cini &Y) NotebookLM

BoOEOCCAnI



Network Redundancy & Connectivity: Pipeline Architecture
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© Primary Pathway: Guaranteed o Redundancy Pathways: Requires distinct
Bandwidth / Assured Forwarding. communication carriers. Systems must
Essential to stably exceed the surgical | seamlessly handle line disconnections,
robot's disclosed operational switching, and restoration without
bandwidth. interrupting surgical control. |
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Local Facility Warning: Best-effort lines (standard internet) are highly Remote Facility
(Patient Side) discouraged due to unpredictable jitter and packet loss, (Surgeon Side)
which fluctuate moment-to-moment despite positive
pre-operative tests.
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Network Isolation & Logical Separation: Preventing Lateral Movement

o
T e

r = : ~ . b
Medical Information Telesurgical
System Network Support Network
==
C_3 == Libd
? == = 3_?__. i <
o= S @ I:: %_ % > 15
°l o |© [ -
T 1117
= Firewall  Qutbound Network Monitoring Inbound Firewall
Electronic Medical Filtering Nodes Filtering Surgical
Record (EMR) Robots
Systems
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Local Facility Remote Facility
(Patient Side) (Surgeon Side)

Strict Logical Isolation: Avoid direct intra-facility
connections between networks to detect
unauthorized lateral movement.
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External Security Countermeasures: Top-Down Structured Defense Grid
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% Cloud Services

ISMAP registration, encrypted
communications, client
authentication, and strict BYOD
ledger management.

External Threats
& Services

M
.

Maintenance Provider

Follows facility-approved Maintenance
Management Plan.

Remote access via L3/L2VPN or
highly secure IPSec+IKEv2.
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Rigorous Preoperative Workflow:
Three-Stage Clinical & Technical Validation
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Stage 1: Preoperative Stage 2: Specialized Stage 3: Environment &
Case Review Conference Informed Consent Network Verification
g 3
W h
= =
< 3
z =
B - Mandatory joint meeting between - Explicit patient acknowledgement - Pre-operational checklist executed E
w Local and Remote teams. of remote surgeon robotic control. by clinical engineers and IT. @
o | ]
= - Define precise division of roles and | - Consent for external transmission - Confirm AV sync and robotic E
authority hand-offs. | of personal health data. telemetry.
- Establish criteria for converting to | - Assurance that local team can - Verify OS patches and
alternative procedures if remote | safely continue if communications vulnerabilities are updated
support fails. fail. immediately prior to surgery.
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Emergency Response: High-Contrast Decision Tree for Critical Failures
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Critical Decision Points ——

Protocol Flow ——

Adverse Event: Communication Failure,

Extreme Latency, or Surgical Complication

Trigger for immediate protocol activation.

Local Surgeon takes immediate, unilateral
initiative to Suspend or Terminate support
based on Emergency Manual.

The Authority Pivot
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Engage pre-established alternative comms

— (e.g., mobile phones) connecting both ORs

and IT/Telecom.

Path A: Robot Restored

Re-verify link, complete
robotically via local surgeon.
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Emergency Communication
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Path B: Robot Down
Immediate conversion to open
abdominal/thoracic or laparoscopic
surgery using on-hand fallback equipment
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Executive Considerations: Responsibility & Economics
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Apportionment of Responsibility The Economic Architecture
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O Prohibitive % £ L
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Cost Virtual Leased
e —> Elrcmts (Multipoint) é@
oo é —y | Guaranteed | Economical Telecom
g;’?. > Bandwidth | [ 7| for Robotics g ¢
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Secure Telesurger}r
2 é Communication Integration & %@ﬁ
P ! Lines Public Subsidies
The Primary Anchor: The Local Surgeon and Local Facility Current Challenge: Guaranteed-bandwidth, highly secure
Administrator bear primary responsibility for medical communication lines carry prohibitive, high ongoing costs.
meEd{‘"es and pnstnperat{ve TS _ Future Mandates: Requirement for virtual leased circuits
The Joint Agreement: A written agreement mapping exact (multipoint), economical telecom services tailored for
shared liability must be established case-by-case between robotics, and the integration of telesurgery into public health
Local and Remote facilities before the operation begins. subsidies to support elderly/rural populations.
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The Telesurgery Trust Architecture: A Concentric Framework for Safe Remote Operations
~ The Cyber Fnrtress:.
 complete EJE;E.E‘I' 'SOlatiop 4, The Protocol: Standardized consent,
7 A\ EMRS aNCS rict accegs ,;yﬂqf’ clear liability apportionment, and
(0P "o/ uncompromising fallback procedures.
The Clinical Team: :
Rigorous dual-site certifications
and preoperative alignment.
: The Patient: :
S5F : Safely undergoing » >
e surgery. 5
The Technological Link:
<100ms latency, 60fps telemetry,
N, and redundant guaranteed
. guaranteed pipelines.
Telesurgery is not merely a technological achievement; it is an orchestrated alignment of
specialized human expertise, resilient infrastructure, and rigorous governance.
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