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Transformative Communication 
Between Doctor and Patient

Using Advanced Technology to Better Diagnose Somatic Dysfunction

 Joint Presentation to the American Academy of Osteopathy 
2017 Convocation

https://youtu.be/RsUmB8VpqGE



Dr. Kurisu Physical Exam of Larry Smarr August 2014
Part One: The Spine

Cranial: Vagus Compression R
Lumbar: L3 RR, L4 L5 E, RL
Sacrum: R/L, R SI Joint Dsfxn
LE: Bil Ankle Stiffness
GI: Fascial Restriction Spleen, Colon

Patient Complained of Sciatica 
and Exhibited Right Foot Drop



MRI Shows Central Canal Stenosis

L4-L5: Circumferential disc bulge extends slightly inferiorly in an area of deficiency 
of the posterior aspect of the L5 superior endplate. Combined with moderate facet 
arthropathy and ligamentum flavum redundancy, there is severe central canal 
stenosis with near complete effacement of Cerebrospinal Fluid (CSF) and 
mass effect on the cauda equina. Severe bilateral foraminal stenosis, with 
compression of the exiting bilateral L4 nerve roots.

MRI Images from Cynthia Santillan, MD, 
UCSD Radiology October 30, 2015 



Images courtesy of Christine Chung MD, UCSD MSK Imaging Research Lab (www.MSKMRI.com)

Advanced MRI: 
Locating Disc Degeneration and Spinal Stenosis



We Have Developed Software at Calit2
To Convert MRI Slices to 3D “Transparent Patient”

3D Volumetric 
Visualization
Created by 

Calit2’s Jurgen 
Schulze

from January 
2012 MRI



Dr. Kurisu Validating His Osteopathic Findings
on My Spine Using 3D MRI Virtual Reality

Visualizations from MRI by Jurgen Schulze, Calit2, UCSD




Dr. Kurisu’s OMT Immediately Cured My Sciatica
and Greatly Improved My Foot Drop

UCTV Video Future Doctor 
www.youtube.com/watch?v=q4WlN8se8Ac



Dr. Kurisu Physical Exam of Larry Smarr August 2014
Part Two: The Abdomen

Cranial: Vagus compression bilaterally
Lumbar: L5 compressed on R
Sacrum: stabilized
LE: Bil ankle stiffness R>L
GI: Fascial Restriction Spleen, 
moderately distended descending colon, 
warmth, mass effect felt sigmoid junction 
with increasing density



Osteopaths Believe That the Spine and the Abdomen
Have a Viscero-Somatic Connection

Could My Spine and Gut 
Issues Be Caused 

by Chronic Inflammation?



I Have Been Exploring for a Decade the Application of Data Science 
to Combining Biomarker Time Series with Digital Imaging in a Clinical Setting

My Quarterly 
Blood Draw

Calit2 64 Megapixel VROOM



Only One of My Blood Measurements 
Was Far Out of Range--Indicating Chronic Inflammation

Normal Range <1 mg/L

27x Upper Limit

Complex Reactive Protein (CRP) is a Blood Biomarker 
for Detecting Presence of Inflammation



Longitudinal Stool Tests Revealed Large Excursions in My Immune System:
Inflammatory Bowel Disease (IBD)

Normal Range
<7.3 µg/mL

124x Upper Limit for Healthy

Lactoferrin is a Protein Shed from Neutrophils -
An Antibacterial that Sequesters Iron

Typical
Lactoferrin Value for 
Active Inflammatory 

Bowel Disease 
(IBD)



Descending Colon

Sigmoid Colon
Threading Iliac Arteries 

Major Kink

Confirming the IBD (Colonic Crohn’s) Hypothesis:
Finding the “Smoking Gun” with MRI Imaging

I Obtained the MRI Slices 
From UCSD Medical Services

and Converted to Interactive 3D 
Working With Calit2 Staff

Transverse Colon
Liver

Small Intestine

Diseased Sigmoid Colon
Cross Section

MRI Jan 2012

Severe Colon
Wall Swelling

MRI Ordered
By Dr. Bill Sandborn;

MRI Read by
Dr. Cynthia Santillan

UCSD



2016 MRI Slice Through Sigmoid Colon
Reveals Thick Walls and Very Narrow Lumen

4.2mm

13.3mm
16.4mm

Source: Smarr MRI Oct. 25, 2016
Reading by Cynthia Santillan, 

MD Radiologist, UCSD

Normal opening (bright yellow) is 40mm, 
so mine is 1/10 the diameter it should be.

Normal wall thickness (dark yellow) 
is 3mm, so wall thickness is 4-5 times 

as thick as it should be.



My Team Converted Abdominal MRI Slices 
to 3D Organ Segmentation for Surgical Pre-Planning

MRI Slice from Dr. Cynthia Santillan 3D Organ Segmentation Made by Dr. Jurgen Schulze 
from Dr. Santillan’s 150-Slice MRI




The Ability to See Inside Myself Led 
to My Co-Planning My Own Surgery



Pre-Surgical Planning in QI Virtual Reality: 
Using Virtual Reality As Input for Positioning The Two Resection Cuts

Colon visualization by Jurgen Schulze, Calit2;
Photo credit Tom DeFanti, Calit2

Surgeon Sonia Ramamoorthy, MD 
in Calit2 Virtual Reality CAVE

Monday November 21, 2016



Dr. Kurisu Prescribed Pre-Surgery Mental/Emotional Preparation 
Over Thanksgiving 2016

Thursday November 21, 2016



Using Calit2 Organ Segmentation
During My Sigmoid Colon Resection Surgery

Patient Smarr
With da Vinci Robot

Arms Inside Him

OR Team Using Large Screens
To Watch Dr. Schulze’s da Vinci Images 

Dr. Ramamoorthy Operating 
Da Vinci Xi Robot During Surgery

Dr. Schulze Rotating 3D Organs To Match Up 
With da Vinci Arms and Internal Camera

Tuesday 
November 29, 2016



Surgery Day:
Worlds Apart Yet Connected

Dr. Smarr



3D View of Colon 
Before and After Surgery

Resected
Sigmoid 

Colon

../../Personal/Health%20Care/My%20Health/Colon%20Surgery%202016/Jan2017-Series24d.mp4


Using hsCRP Daily Time Series Following Surgery 
to Detect Post-Surgical Complications

Peak 60.6 
Morning After 

Surgery

Normal Range <1 mg/L

Smooth Decay to 
Normal Range 



Colonic Inflammation:
Abrupt Shift to Healthy Following Surgical Resection

1800x Lower Than PeakNormal Range <7.3

Surgery

Peak (125X Healthy Upper Limit) Similar Graphs for 
Calprotectin, SIgA, 

Lysozyme



Dr. Hollis King’s Osteopathic Visceral Manipulation
Dissolved All My Postoperative Adhesions

January 2013

I Have Had 33 Half-Hour OMT Sessions With Hollis
Since March 29, 2017

Including Cranial and Vagal OMT



Time Series Reveals Behavior Changes (Depression, Malaise)
Associated with Time Progression of Autoimmune Disease

Immune &
Inflammation

Variables

Weekly 
Symptoms

Pharma
Therapies

Stool
Samples

Mood Disorders

Surgery

To Understand Episodic Depression
One Needs to Sequence My Stool Samples

To Reveal Gut Microbiome Ecology Dynamics



Analysis of the Microbiome Is Becoming Possible Because
The Cost of Sequencing DNA Has Fallen Over 100,000x in the Last Ten Years

This Has Enabled a “Golden Age” of Discovery 
in Both Human and Microbiome Genetics



The Patient’s Body 
Includes a Vast Number of Microbes

Your Microbiome is 
Your “Near-Body” Environment 

and its Cells
Contain 300x

as Many DNA Genes
As Your Human Cells

Your Body Has 10 Times 
As Many Microbe Cells As Human Cells



When We Think About Biological Diversity
We Typically Think of the Wide Range of Animals

But All These Animals Are in One SubPhylum Vertebrata
of the Chordata Phylum

All images from Wikimedia Commons. 
Photos are public domain or by Trisha Shears & Richard Bartz 



Think of These Phyla of Animals When 
You Consider the Biodiversity of Microbes Inside You

All images from WikiMedia Commons. 
Photos are public domain or by Dan Hershman, Michael Linnenbach, Manuae, B_cool

Phylum
Annelida

Phylum
Echinodermata

Phylum
Cnidaria

Phylum
Mollusca

Phylum 
Arthropoda

Phylum
Chordata Microbiome 

Phyla



E. Coli 42%
=840x 

Healthy

Archaea 
14.8%

=100x Healthy

Bacteroidetes
 4.7%

=7% Healthy

Verrucomicrobia 
24.8%

=25x Healthy

Bacteroidete
s

Firmicutes

Proteobacteria

Metagenomically Sequencing Long Time Series Stool Samples 
to Reveal Patient Gut Microbiome Ecology Dynamics During Disease

1st 50 of 
150 Samples

at
Phylum 

Level

Sequencing Rob Knight Lab; Analysis Xin Fang, UCSD



First Alignment of Microbiome Ecology with 
Inflammation and Immune Biomarkers, Pharma, and Symptoms 



The Microbiome–Gut–Brain Axis
Provides New Systemic Insights into Shifts in Behavior and Disease

Source: Montiel-Castro, et al. 
Frontiers in Integrative Neuroscience 2013

Dinan, 2015



Gut Microbes Regulate Serotonin Production,
90% of Which is in the Large Intestine

“It's almost unthinkable 
that the gut is not playing a critical role in mind states," 

says gastroenterologist Emeran Mayer, MD, 
director of the Center for Neurobiology of Stress at UCLA

Cell 161 264-276 
(2015)



Microbiome and Mental Health

Fecal Microbiome Transplant from Human 
to Animal Transmits Phenotype

The Gut Microbiome 
and Mental Health

• The Microbiome is Linked to 
Many Components of Mental Health

– Brain Development
– Mood/Behavior
– Neurodegenerative Disorders

• Comorbidity is Common 
Between CNS and GI Disorders

• Antibiotics Use Has Been Linked To 
Behavioral Phenotypes (Depression + Anxiety)
– But Not Antivirals or Antifungals

Source: Jack Gilbert, UCSD



Gut Microbiome Dysbiosis 
Is Being Linked to Irritable Bowel Syndrome and Depression

January 2018 



Manipulating the Vagus Nerve
Has Impacts Throughout the Body

Source: Montiel-Castro, et al. 
Frontiers in Integrative Neuroscience 2013



Calit2 is Applying Engineering 
to Manipulating the Vagus Nerve



Modulating the Vagus Nerve
with a Flexible Comfortable Ultrasound Array

MeditationUltrasound



Anterior Cingulate (Area 24) 
Mediodorsal Thalamus 
Medial Pathway
Emotional Unpleasantness of Pain

Bilateral Primary 
Somatosensory Cortex (SI) 
Lateral Pain Pathway
Sensory Pain

Transcutaneous Vagus Nerve Stimulation (tVNS)  
Blocks Sensory Pain and Emotional Pain 

We Can Use These Technologies
To Study The Impact of OMT



From Digitally-Enabled Future Patient
to Digitally-Enabled Future Doctor

www.youtube.com/watch?v=FZK7JllMPLM

82,000 Views

In the Top 20% of All UCTV Content In Less Than a 
Year!



Thanks to Our Great Team!

Calit2@UCSD 
Future Patient Team

Joel Polizzi
Isaac Nealey
Jurgen Schulze
Tom DeFanti
Andrew Prudhomme
Philip Weber
Fred Raab
Jerry Sheehan
Kevin Patrick
Joe Keefe
Ernesto Ramirez 

UCSD Health Sciences Team
David Brenner, Dean
Rob Knight Lab
William J. Sandborn Lab
Bernhard Palsson Lab
Pieter Dorrestein Lab
Sonia Ramamoorthy
Radiology Department
Mike Kurisu/Hollis King DOs
       

Osteopathic Center San Diego
Mike Kurisu/Hollis King DOs
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