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Laparoscopic Surgery will continue to be the STANDARD

AUTOMATED ROBOTS WILL "NOT PERFORM BETTER
SURGERY THAN HUMANS IN 5 YEARS




No clinical evidence that current robotic systems improves
surgical outcomes.
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No advantage, higher cost.
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Robotic sleeve gastrectomy has higher complication rates compared to
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Abstract Background: Robotic-assisted bariatric surgery is growing rapidly. The optimal approach to mini-
mize complications remains unclear.

Objective: Assess robot utilization and compare 30-day outcomes for laparoscopic and robotic pri-
mary sleeve gastrectomy (SG) and Roux-en-Y gastric bypass (RYGB) using the Metabolic and Bar-
iatric Surgery Accreditation and Quality Improvement Program (MBSAQIP) database.

Setting: United States.

Methods: A retrospective analysis of the MBSAQIP database identified primary SG and RYGB
cases from 2015 to 2022. Revisions/conversions, cases converted to another approach, and combined
cases other than esophagogastroduodenoscopy were excluded. Outcomes were compared with logis-
tic regression following 1:1 propensity-score matching to adjust for differences in patient demo-
graphics/comorbidities and operative variables.

Results: A total of 823,902 cases (591,118 SG; 232,784 RYGB) were included. From 2015 to 2022,
the percentage of SG and RYGB performed robotically increased from 6.7% and 6.9% to 29.5% and
31.8%, respectively. Compared to laparoscopic, robotic SG had significantly higher overall morbidity
(odds ratio 1.14 [1.07-1.21], P <.001), leak (1.24 [1.05-1.46], P = .03), and bleeding rates (1.34
[1.13-1.58], P < .001). Robotic RYGB had significantly lower overall morbidity (.75 [.70-.81], P
< .001) and bleeding (.80 [.68-.94], P < .01) with similar leak rates (.87 [.71-1.07], P = .18). Com-
bined robotic SG and RYGB outcomes were similar to laparoscopic for 2020-2022 cases, except for
higher rates of organ/space infection, readmission, and septic shock in the robotic group.
Conclusion: Robotic SG has higher complication rates compared to laparoscopic, while robotic
RYGB is protective against bleeding complications. Short-term outcomes for robotic surgery have
become more similar to laparoscopic, but remain inferior. Further studies are warranted to elucidate
the factors driving these findings. (Surg Obes Relat Dis 2025;21:372-381.) © 2025 American Society
for Metabolic and Bariatric Surgery. Published by Elsevier Inc. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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"Surgeons will be obsolete Iin 3 years.”

The Future is Now.
SURGEON

AUTONOMOUS SURGERY
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MAXIMIZED.

PROCEDURE: ROBOTIC ROUX-EN-Y GASTRIC BYPASS

STATUS: OPTIMAL
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Some theoretical advantages of Al robotic technicians

Human Surgeon vs. Robotic Surgeon (Elon’s Framework)

Learning model

Sensory input

e
RAL Y
Visik
\
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Capability Human Surgeon Autonomous Robotic Surgeon
Hand stability \SI:'?;C:J)O tremor G Micron-level precision

Fatigue Increases error rate No fatigue

Training time 10-15 years Instant software updates

[
i

Shared global experience

1, UV, X-ray

epeatable

Why Elon Thinks Robots Win Technically

Advantage

Why It Matters in Surgery

Shared experience

&~

Every complication is learned once,
globally

Multi-spectral vision

Detects structures invisible to human

eyes
WnJ..liiaL

No emotional noise

Speed + precision

r cognitive load

n f"ighysically




Sorry, Elon. This time you are wrong!




Human brain: 20 watts
THE HUMAN BRAIN
~86 BILLION

NEURONS

. ~100-1,000
TRILLION
SYNAPSES

Spikes, chemicals,
electrical signals,

timing
=2 Learns continuously
' throughout life
) b (Ab) Highly recurrent,
THE BRAIN DOES IT ALL AT ONCE Ao dynamic, adaptive

v/ Senses the world

v/ Predicts what will happen

v/ Makes decisions

v/ Controls movement

v/ Learns and adapts

v Does it all with only ~20 watts

e ~20 WATTS
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a small light bulb)

SYSTEM

(115, HUMAN

<, BRAIN
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Al SERVER
(DGX H100)

EXASCALE
SUPERCOMPUTER
(EL CAPITAN)

(about the powerof ~
~ || TO ACHIEVE ~10'" OPERATIONS / SEC
AT THE EFFICIENCY OF EL CAPITAN:

: A g‘i\ -

Equivalent computer: 30 megawatts

POWER CONSUMPTION & EFFICIENCY COMPARISON

COMPUTATIONAL

COMPUTATIONAL POWER .
| SCALE(approx) |  CONSUMPTION | (opf:;:ﬂf:f,}'w,e)
~10-10" ~20 WATTS ( ~10"5-107®
events / sec i
(Symaptic sctivity ' (0.02 kW) events / joule
-2-4x10" | ~10,200 WATTS 10"
FLOPS (FP16/FP8) (10.2 kW) FLOPS / joule
(per server) (= 500 human brains)
FLOPS (FP64) (30 MEGAWATTS) =il
(1.8 exaflops) (= 1.5 million HLDRS 4000

human brains)

A
ep
Eiise

~ 1.7 MEGAWATTS
(1,700,000 WATTS)

5,

y

BIOLOGICAL INTELLIGENCE IS

~103-10° TIMES MORE ENERGY-EFFICIENT
DEPENDING ON HOW COMPUTATION IS DEFINED.

*Efficiency measured as operations (or compuationally-equivalent events) per joule.

THE HUMAN BRAIN DOES SOMETHING
COMPARABLE USING ONLY ~20 WATT




Biology turns routine plans into open-ended problems

Factories standardize the object and environment. Every patient has unique challenges.

Distorted anatomy Scar tissue or tumor Unexpected bleeding

Moving, deformable Equipment failure Conversion to open
tissue surgery
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The decisive sKkill is not performing repetitive tasks.
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"Miracle on the Hudson"  Apollo 11 Lunar 1983 Soviet
Landing Nuclear False

~ IN 1983, THIS SOVIET OFFICER
IGNORED A MISSILE ALERT
AND MAY HAVE PREVENTED
NUCLEAR WAR.



Al Hallucination

® Modern generative Al systems do not "know" facts; they predict the
most statistically probable next word based on patterns in their
training data.
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"OK Stryker"
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The rescue paradox keeps surgical expertise in the room

The need for rescue is essential. Surgeons can never be replaced.

1

=d A trained surgeon
must diagnose and

Automation md A rare failure or
handles routine surprise occurs

steps

rescue
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Why Al and Robotics will NEVER replace Surgeons

® Tasks can be automated

® Surgery will always require
human oversight.
- Judgement
- Adaptabillity
- Compassion
et ACCO U n tab 2 I II e
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Why don't we start with Al+Robots making Robots?

BUILDING THE FUTURE BT U LT IVE
OPTIMUS ASSEMBLES INTUITIVE SURGICALs . .
, TER TECHNOLOG SIULR Gl CivL®

Precision robotics. Intelligent manufacturing. \ . 1 I—— OUTCOMES.
Better tools for better care. . - - - " R o
L —
; . '.‘ ' \ ‘ &
: — ' ; !T b 19

;l SYSTEM ASSEMBLY: da Vinci 5

OPTIMUS - PRODUCTION UNIT 1

¢ AlI-POWERED VISION
.. : F
t High precision part recognition

@ ADAPTIVE MANIPULATION
% Force control and alignment

@ QUALITY ASSURANCE

Real-time inspection and validation
PR CONTINUOUS LEARNING
% Improving with every build

-

.

........

INTUITIVE SURGICAL BETTER CARE

Pioneering Minimally > ( @) Improving Lives
Invasive Surgery Worldwide

=V OPTIMUS + Al
' Revolutionizing

T L Manufacturing
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