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* MULTIPLE REFRACTORY GI DISORDERS EXIST.

* VISCERAL ATLASES OF THE GI TRACT ARE AVAILABLE.

* REMEDIATION WITH ELECTROMODULATION
MAY BE PRACTICAL.
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DISORDERS TO TREAT WITH NEUROMODULATION
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TIME

The Obesity
Epidemic in
America
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ROUX-EN-Y BYPASS
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Great and ® DESPERATE PATIENTS
Desperate
TheRisand (1 1S

Psychosurgery and Other Radical

Treatments for Mental Illness ® POPULAR MEDIA HYPE

® ABSENCE OF SATISFACTORY
PHARMACOLOGICAL TREATMENTS

® ABSENCE OF A SOLID MECHANISTIC
UNDERSTANDING

® UNCRITICAL ACCEPTANCE OF
PROPONENT’S CLAIMS

FLLIOT S VALENSTEIN ® MYOPIA REGARDING SIDE EFFECTS
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Leblanc, 2001
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Wang & Powley, 2007
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ROUX-EN-Y BYPASS VAGAL NETWORK
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ROUX-EN-Y BYPASS VAGAL NETWORK
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VAGAL MOTOR
INNERVATION
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MYENTERIC
PLEXUS
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VAGAL & SYMPATHETIC MOTOR - MYENTERIC PLEXUS
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PERCENT MYENTERIC GANGLIA INNERVATED BY VAGUS
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VAGAL SENSORY - IGLEs - PLATES ON MYENTERIC GANGLIA
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VAGAL SENSORY IGLE INNERVATES CHOLINERGIC NEURONS
& IGNORES NITRERGIC NEURONS IN MYENTERIC GANGLION




VAGAL SENSORY

INNERVATION:
INTRAMUSCULAR

ARRAY (IMA)




VAGAL SENSORY
IMAs:

STRETCH RECEPTORS?

MUSCLE SPINDLE
ORGAN ANALOGUES?

AXON REFLEXES?
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OBESITY: VBLOC THERAPY

EI.ECTIIOIIES

Fig 1. Elecwodes implanted on anterior and postering

2012

vigral tenks (omginal magnihcation, =<0,

TRANSMIT COIL Sarr et al.,

Camilleri et al., 2008
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Powley et al., 2013




ENTERIC NERVOUS SYSTEM: “LITTLE BRAIN” IN GI TRACT
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VAGAL SENSORY
AXONS INNERVATE
Gl MUCOSAL
VILLI WITH
CHEMORECEPTORS

07 o N o v
.\"-.f . ."- e F
1 om0
: 0 .
R
i ‘l"":
1 I} .
C 3

Powley et al., 2011




e - e
I#l—"'m

L

VAGAL SENSORY
AXONS ALSO SM - SbMuc

N AT |
CRYPTS 2

AN '\ 1 '| _‘ k N .
\1 WA N
-

VT

Powley et al., 2011



* MULTIPLE REFRACTORY GI DISORDERS EXIST.

* VISCERAL ATLASES OF THE GI TRACT ARE AVAILABLE.

* REMEDIATION WITH ELECTROMODULATION
MAY BE PRACTICAL.

TERRY L. POWLEY, PH.D. PURDUE

NEUROMODULATION: THE AUTOMOMIC MERVOLUS SYSTEM AMD GASTROIMTESTIMAL TRACT DISORDERS . UHNIVERSITY




Gl NEUROMODULATION PRIORITIES

® HIGH-PRIORITY OPPORTUNITIES:

o OBESITY
© GASTROPARESIS

® TECHNOLOGICAL NEEDS:
O NEXT-GENERATION STIMULATORS

« Fiber-caliber tuned
* Closed Loop
« Self-programming, real time

O DATA ON VAGAL INTEGRATIVE ARCHITECTURE
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MACROPHAGES
INTERACT WITH:

MYENTERIC GANGLIA
(AND EXTRINSIC
NERVE AXONS)
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SYMPATHETIC GANGLION (CELIAC) EXPOSED FOR SURGERY

Phillips et al.
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SYMPATHETIC
MOTOR AXONS
CO-INNERVATE
SMOOTH MUSCLE
AND

MYENTERIC GANGLIA

Walter, 2014
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ENTERIC NERVOUS SYSTEM: “LITTLE BRAIN" IN GI TRACT
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VAGAL MOTOR - MYENTERIC PLEXUS

-
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GASTROPARESIS: GASTRIC STIMULATION

Fig. 2 Depiction of
laparoscopic gastric electrical
stimulation placement with
trocar placement and
intraoperative endoscopy
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VAGAL MOTOR
INNERVATION OF
ESOPHAGUS:

CO-INNERVATION
OF MUSCLE FIBERS =
AND GANGLIA |
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