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Why Al is the Singularity?




I Artificial Intelligence G .

Language & Reasoning

Computer Vision Predictive Analytics

F

Generative Al Autonomous Agents

Robotics & Automation
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Kurzwelil’'s Law
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i) CATOLICA

Frontier Language Model Intelligence, Over Time e @ 18 of 41 items X o
Artificial Analysis Intelligence Index v4.0 incorporates 10 evaluations: GDPval-AA, r*-Bench Telecom, Terminal-Bench Hard,
SciCode, AA-LCR, AA-Omniscience, IFBench, Humanity's Last Exam, GPQA Diamond, CnitPt

B Alibaba B Anthropic B DeepSeek M Google B Kimi B Korea Telecom B KwaikKAT LG Al Research B MBZUAI Institute of Foundation Models B Meta

B MiniMax @ Mistral B Naver B OpenAl BTIIUAE BExAl B Xiaomi BZA

&0
/\ Artificial Analysis

50 - 5 Month OpenAl Lead
‘; 15 Month OpenAl Lead 1

A

35 -

30

25 - {
20 -

Artificlal Analyslis Intelligence Index

0 I 1 1 I i 1 1 1 1 I 1 I

Nov'22 Jan'23 Mar'23 May23 Jul'23 Sep23 MNov23 Jan'24 Mar24 May'24 Jul 24 Sep24 Nov24 Jan'25 Mar25 May'25 Jul'25 Sep’25 Nov25 Jan'26 Mar'26

Release Date

Dr. Pablo Achurra - Al improving the effectiveness of MBS — IFSO 2026 Abun dan ce 360



RN PONTIFICIA
S UNEYERSIDAD

Al Hyperscalers Infrastructure Spending Explosion %)

CATOLICA
DECHILE

s META + GOOG + MSFT

1200 - W + AMZN (Big 4, actual) ~$3B/day
@z Big 4, projected $1.1T
%
1000 - /
4 /
=
E 800 - ~$2B/day /
u $725B
o Iz
Y /
S 600 / /
(]
o
& ~$1B/day
= $410B / /
£ 400 / /
[1+]
o
$400M/day / /
200 ~ $152B
86B 87B
$51B $53B $52B $65B 3 ¥ /
v
0- /A </
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026e 2029

Dr. Pablo Achurra - Al improving the effectiveness of MBS — IFSO 2026 Company flll ngS and gu |dan Ce 20266



Al vs other human Megaprojects
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Al Training




How do Al Models Work?
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I How do Models Learn?
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Deep Learning in Upper Endoscopy
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Achurra, GSE Journal 2025



Our Al endoscopic detection model

Sex: Age:
D.0.B.:
1370172022
15:52:59

HEN/---(0/1)
Eh:A1 Cm:1

Comment:

Dr. Pablo Achurra - Al improving the effectiveness of MBS — IFSO 2026 AChUrra 2026 pre-pUinSh data
E)




Atrophy detection in endoscopic Images
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ViT - (TF2-TF1-TF2):
accuracy: 91.49%

Endo.

Riesgo

Endo. No
Riesgo

Achurra 2026, pre-publish data



I Al main Limit: BLACK BOX
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Al Errors
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Scientists have King penguin
evolved images that
look like abstract
patterns — but which
DNNs see as familiar
objects.
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Al Errors

Iivos

Falsos Pos

Falsos Negativos
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Al in Surgery
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Reports 1
Gemini-1.5-

pro

@ No significant discrepancy

s omission of key steps from the operative report that were seen on video (false
negative)
inclusion of key steps in the operative report that were not seen on video (false
positive)
any error that implies a meaningful difference in technique

L —— .
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Computer vision

INTRAOPERATIVE COMPUTER VISION: THE CRITICAL VIEW OF SAFETY

Mechanism
Deep CNNs trained on thousands of surgical video
frames operating at near real-time

Objective
Automatically confirm the Critical View of Safety
criteria prior to clipping and transection

Clinical impact
Continuous and objective safety monitor, mitigating
the risk of common bile duct injuries
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Computer Vision in real time
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Al Video Analysis and outcomes

.o Loarse Stapler movements
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Fistula Predictors
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Al video analysis: Training and feedback
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Al video analysis: Training and feedback

2. Video is
uploaded into
the C1DO1
Platform.
3. An expert
supervises the
1. Trainee Already Collecting data from Al assessment
trains a skill or 80,000 active users. and delivers
procedure and Optimized courses with precise
records Artificial intelligence. feedback
her/himself
4. Trainee
receives
feedback, tracks

progress, and
trains again
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Al video analysis: Training and feedback

PFONTIFICIA
\ UMIVIRSIDAD
| CATOLICA

DECIHILE

< Back

Evaluating Maximiliano corvalan

Stage 1: Robotic Vascular Anastomosis Assessment Scale (R-VAAS)

Evaluating Maximiliano corvalan

22:56 / 25:02

Identified critical point
The right robotic arm grasps the needle for |
next stitch, with a slight pause before the ac

Suggestion
Needle grasping is correct, but try to minimi
pauses between actions to improve procedu
efficiency and rhythm.

2256 € Sugerido porlA Z G

© Back to tutorial 21}

< Exit assessment

Feedback Assessment (O 2
7039 g SUEErIao por 1A

N
G
G

1A Teach1

Identified critical point
The surgical field remains clear, allowing a clear view of
the suture line and vessel edges.

Suggestion

You maintain excellent field visibility; this is essential
for precise placement of each stitch.

2110 & Sugerido por IA 200G

1A Teach1
Identified critical point

The right robotic arm grasps the needle for the next
stitch, with a slight pause before the action.
Suggestion

Needle grasping is correct, but try to minimize pauses
between actions to improve procedure efficiency and
rhythm.

2256 @R Sugerido por IA 2 OO

Leave your feedback
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Al video analysis: Training and feedback
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< Evaluate student
Stage: Test IA in English PENDING ] 5
T . .
.
Course: Test IA in English Nombre: Sophie Hamill
Administrator: Antionee A Mail: vicente 10@yopmail.com =
S
Score ~ g
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Feedback ~
1 0025 2
The surgeon uses a hook cautery to dissect the peritoneum and areolar tissue at the base of the gallbladder,
creating a window in Calot's triangle
Feedback sugerido:
Good initial exposure. Use short, deliberate strokes with the hook to develop the F‘E
dissection plane.
2 [i] |[E] AGREGAR FEEDBACK
2 ou15
«
Using a grasper for counter-traction, the surgeon begins the dissection of the gallbladder from the liver bed,
establishing the correct surgical plane.
Feedback sugerido:
Excellent use of counter-traction to create tension. Keep the dissection plane
close to the gallbladder wall.
2 AGREGAR FEEDBACK
3 0245
The dissection of the gallbladder from the liver fossa progresses steadily. The surgeon uses the hook to lft
and divide the connecting tissue with good hemostasis.
0 ® @ ®D @] = & @ 00:00:00/00:06:19
[N .
[i] DELETE EVALUATION [2) SAVE EVALUATION <{/ SEND EVALUATION
[ 4
I W w  —O .
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Al in Bariatric and Metabolic Surgery
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. ARTIFICIAL INTELLIGENCE
Phases Investigated IN BARIATRIC SURGERY

W preoperative
m intraoperative
m postoperative

outcomes
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Al bariatric weight trajectory prediction
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SOPHIA Bariatric Weight THE LANCET

j icti Prediction About P c Qvetic  O() 0%
S Trajectory Prediction  Digital Health rediction S oot Olmper. o®
Weight (kg) Height (cm) Age (years) Smoker Type 2 diabetes  Diabetes duration (years)  Type of intervention
120 v
Current prediction 120 170 36 No No diabetes 0 Sleeve Gastrectomy #
kg
(170 v) Weight v (-]
cm
1354
36 Vv
years
120+
Smoker

( No diabetes v v

Weight (kg)

1054 5

90
Sleeve Gastrectomy v v

Predict trajectory 75— ;

60
Months after surgery

Prediction of weight trajectory after surgery
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Application of machine learning to predict postoperative )

gastrointestinal bleed in bariatric surgery g
=
0.6
@
Justin L. Hsu', Kevin A. Chen’, Logan R. Butler?, Anoosh Bahraini', Muneera R. Kapadia', %
Shawn M. Gomez?, Timothy M. Farrell’ &
"Department of Surgery, University of North Carolina School of Medicine, 4001 Burnett-Womack Eﬂ-d
CB#7050, Chapel Hill, NC 27599, USA
0.2 LR AUROC = 0.709 + 0.018
' RF AUROC = 0.764 + 0.019
XGB AUROC = 0.746 = 0.027
2 NN AURDC = 0.74]1 = 0.022
%90 0.2 0.4 0.6 0.8 1.0

False Positive Rate
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Insulin, Glucose, Uric Acid during OGTT
?frontiers f g - *
in Endocrinology 3 2" % *
: Hypertension E‘: - - Eg - - = = 1 . ‘
100 g | + + é . : > E ] ' l
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NAFLD Metabolic syndrome
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Surgery Steps Video Analysis

; ; Feocme Ry Pegs :
STEP1 Step 3 Step 5
ACCESS TO THE ABDOMINAL Stapling of the greater Oversuture
CAVITY curvature
Step 2 Step 6
Dissection of the greater Stepd Leak test and final
curvature + Hiatal dissection + Removal of the gastric remnant inspection

Introduction/placement of the
calibration tube
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Al may have high variability
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Article

Guideline Compliance of Artificial Intelligence-Generated Diet
Plans After Bariatric Surgery: A Cross-Sectional Simulation
Comparing ChatGPT-40, DeepSeek and Grok-3

1

Aylin Bolat Yilmaz '®, Emre Batuhan Kenger 2, Tugce Ozlu Karahan 2, Duygu Saglam 3© and Murat Bas 3*
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Bolat et al, Nutrients 2025



The Future: Robotics




I Robots TODAY

Needle Pickup

& Retry Behavior
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Humanoid Robots

HUMANOID
ROBOTICS

rmimoT UBTECH teanosor| FOURIER FIGUFlE ATy, TEsLA
A2 Walker KUAVO Figure D’gn Opumus
S2 4Pro 03 Gen2
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Humanoid Robots () o

HUMANOID
ROBOTICS
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) M
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Gl A2 Walker KUAVO GR-1 Figure Digit Optimus
S2 4Pro 03 Gen2
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Humanoid Robots

The Singularity [ 5 [= (=

/

Peter Diamandis ‘ Elon Musk Dave Blundin

Optimus Surgeon in 3 Years ‘

When'da Ou MOONSHOTS

.
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Humanoid Robots: Hands
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Humanoid Robot Surgeons

HumanoidRobot Surgeon

" UCSD Advanced Robetics and Control Lab
& Center for the Future of Surer

.
‘)

v
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Will Al replace Surgeons?




I The FUTURE?

RADIOLOGISTS IIAIIIII[IIGISTS /
OBSOLOLETE ' INREGULAR I}ARS
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CARS IN 2 YEAIIS

CausalPython.io
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5-YEAR 5-YEAR
WORKFORCE GROWTH DEMAND GROWTH
+25% +38% US radiologist average compensation (US$K)
Radiologists CT Scans | 650 - |
| Hinton's 5-year
| deadline (2021)
600 1 I
|
e 550 - :
ﬁ;{@ ‘\}4\;‘5 1) [ 1
n‘illl == P4 500 - :
I
450 - :
Al efficency lowers costs and
. . . - 1
increases imaging demand 100 |
|

350 T T T T T T T T T T 1
1 : ? 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

—

$571K (Medscape 2025, +9% y/y) — market reports up
to $678K
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I Replacement Ladder

e —

N |

IN THE LOOP | ‘, TH OUT OF THE LOOP

Roundabouts




Current Bariatric Path
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My Bariatric Surgery Journey: A Path to Healthier Living

Researching Inforrstational
Online Seminar

Meeting with a team
of specialists

Exploration
& Evaluation

| Surgery Day

The Procedure
Hospital Stay

o W)\ &

Nutritional Counseling

Initial Consultation Psychological Clearance ‘v; Healthy Eating
Understanding Options Pre-op Testing v Follow-up
> Appointments
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Future Al Bariatric Path

. LY I
v.01| Al Patient Al-Assisted
‘Y Education ' \ {m Precision Surgery b fb- %
& Precision Robotic Assistance n. -
/ : [~ T Realtime Al Vitls Analysis ‘alole \
1@ N - i : | & v

‘g Complication
Researchmg Informational 5

S Risk Alerts A * Complication
Online Seminar &"\ ' 7@\ Risk Alerts

()

f jalist :
of specialists Immediate Reoovery

Exploration Telemedicine | Post-Op
N & Evaluation & Electronic | A Recovery Social Media and Video Calls:

(Start) Information : N\ Online Community &
, 4 - : ‘ ' Virtual Peer Support

I-Powered Patient Profiling
& Risk Stratification

Al Surgical ¥
Computer Al Assistand
Console

— * Virtual Nutritional Counseling ’ o 0N S ‘ - :
Intiz| Review with . *Online Psychological Evaluation | re ’ . 0 Healthy Eating,
Al-hiared Decisson Making * Electronic Pre-Op Coordination , Al-Personalized
® & Results = Follow-up
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Delegate
efficiency to Al.

Reserve human talent
for creativity,
innovation, and
judgment.

M. Gimenez, IRCAD
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Curva de crecimiento exponencial de nuevas tecnologias w

Eiugiss HPE § Tiasplante
UC-CHRISTUS

Chaos/
Amazement

Disappointment
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TASKS is not the same as JOBS

1.5, S M NOT JOBS

REPETITIVE CREATIVE
RULE-BASED HUMAN-CENTERED
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Big Data Analysis will help predict more outcomes

Chromatogram

Dr. Pablo Achurra - Al improving the effectiveness of MBS — IFSO 2026 Pantells, A, Metabolltes 2022
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