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OUTLINE

• Current state of  obesity and weight loss interventions

• Vagus nerve & hunger control

• Vagus nerve and related interventions for weight loss

• vBlock therapy

• Cryoneurolysis of  vagus nerve (Cryovagotomy)

• GLP-1 and receptor antagonists



What about the COVID-19 years?

BMI >40

- Recent statistics that end in 2018 show 

that ~42% of  American adults are 

obese (BMI > 30 kg/m2)

- Today the rate is unknown

WHAT IS THE 

CURRENT STATE 

OF OBESITY?



Is the obesity rate is likely closer to 50% in 2022?

Case Study: 170 lbs at 5’7” = 26.6 BMI

COVID-19 weight gain of  29 lbs = 31.2 BMI

https://www.tfah.org/wp-content/uploads/2021/09/2021ObesityReport_Fnl.pdf

What treatments or interventions exist to reduce weight?



WHAT ARE THE TOP WEIGHT LOSS STRATEGIES?

Metabolic and Bariatric 

Surgery

25-50% weight loss

Up to 100% EWL

Shorter term –very effective

Long-term – 25%+ regain

Pharmacotherapies & 

minimally invasive 

procedures

Up to 25% weight loss

Requires sustained 

intervention

Diet & Exercise

*Cornerstone of  health*

5-10% weight loss? 

Very poor compliance
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(For BMI >30 kg/m2)

Foundation – Weight Maintenance

Diet Variety     Moderate Physical Activity     Mental Health/Sleep     Healthcare Access     Education



Pharmacotherapies & 

minimally invasive 

procedures

Up to 25% weight loss

Requires sustained 

intervention

2
Intragastric balloons

Aspire aspiration devices

Vagus nerve 

interventions

Pharmacotherapies

*Not an exhaustive list of  therapies

Gastric filling water 

absorbent capsules

vBlock device
Vagotomy

• Phentermine/Topiramate

• Orlistat (Alli)

• GLP-1 receptor agonists



VAGUS NERVE AND RELATED 

INTERVENTIONS FOR WEIGHT LOSS

1. vBlock therapy

2. Cryoneurolysis of  vagus nerve

3. Glucagon-like peptide (GLP)-1 receptor agonists



VAGUS NERVE  (CRANIAL NERVE X)

• Most extensive innervation sites of  all cranial 

nerves (the wanderer)

• 80% composition of  nerve is reported to be 

afferent (from periphery to brain) - Sensory

• Parasympathetic in nature

• Rest and Digest nerve

• Opposite of  fight or flight

• Breed and Feed



WHY INTERVENE AT THE VAGUS NERVE?

• Vagus nerve is one of  the largest nerves in the body

• Plays a critical role in the “gut-brain axis”

• Communicates nutrient intake to the brain

• Responds to gastric distension (stretching/expansion of  stomach)

• Influenced by microbiota

• Directly responsible for regulating central control of  food intake (appetite/satiety)

• Effective, cost-effective, and safe therapies for significant weight loss

• Does not involve intensive surgery or recovery



VAGUS NERVE



VBLOCK THERAPY FOR WEIGHT LOSS

• Intermittent vagal blocking with external 

vagal device

• FDA approved device in 2016

• Appears safe and effective for two-years 

following implantation

• Leads to ~8% total weight loss and 

~21% excess weight loss 



EFFECT OF VBLOCK ON VAGUS NERVE

Obesity leads to expression of  melanin concentrating hormone 

prolonging meals 



VBLOCK STUDIES

~8% weight loss at two years



CARDIOMETABOLIC EFFECTS OF VBLOCK THERAPY



SUMMARY OF VBLOCK THERAPY

• Shown to have moderate/reasonable weight loss after ~2-years of  intervention (8% body 

weight)

• Not intended for long-term or lifetime use

• Requires surgery with anesthesia

• Largely helps with proof  of  concept that vagus nerve blockade in obese individuals can lead to 

weight loss

• Long-term efficacy and mechanisms of  action remain to be fully elucidated



CRYONEUROLYSIS OF THE VAGUS

NERVE (CRYOVAGOTOMY)





CRYOVAGOTMY LEADS TO GRADUAL 

WEIGHT LOSS AT 6 MONTHS

~5-6% weight loss at 6 months



CRYOVAGOTOMY IS ASSOCIATED WITH 

REDUCTION IN CALORIC INTAKE
• Reduction in ~400-500 calories 

consumed per day

• Patients report greater feelings of  

fullness and satiation in questionnaire

• Exact mechanisms for weight loss are 

largely unknown

• May slow gastric emptying rate leading 

to enhanced feelings of  fullness

• May increase GLP-1 action



CRYOVAGOTOMY IS ASSOCIATED WITH 

SUSTAINED WEIGHT LOSS AFTER 4 YEARS



SUMMARY OF CRYOVAGOTOMY

• Shown to have moderate/reasonable weight loss after 6 months to 4-years of  intervention (26% 

excess weight loss)

• Minimally invasive, does not require surgery, does not require long-term management

• *Procedure can be performed multiple times*

• Designed to help treat binge eating and chronic hunger

• Long-term efficacy and mechanisms of  action remain to be studied



ACTION OF GLP-1 ON VAGUS SIGNALING



GLUCAGON-LIKE PEPTIDE 1 (GLP-1)

• Incretin gut hormone that plays a 

critical role in insulin sensitivity, 

nutrient utilization, and hunger control

• Signals via GLP-1 receptors found on 

numerous tissues



WHAT INCREASES GLP-1 PRODUCTION?

• Produced by L-cells along GI tract 

(ileum)

• Presence of  glucose in intestine

• GLP-1 action is known to be glucose-

dependent



ACTION OF GLP-1 ON VAGUS SIGNALING



COMMON GLP-1 RECEPTOR AGONISTS
• Liraglutide – 5-10% wt loss

• Saxenda (high dose)

• Victoza (low dose)

• Semaglutide – 10-15% wt loss

• Ozempic (low dose)

• Wegovy (high dose)

• Tirzepatide* – Up to 25% wt loss

*also a glucose-dependent insulinotropic polypeptide (GIP)

• Mounjaro - approved for weight loss with diabetes diagnosis in May 2022

*Considered safe for use before and after bariatric surgery

Intended for BMI >30 or BMI >27 with HTN, diabetes



WEIGHT LOSS MEDICATIONS MUST BE 

TAKEN LONG-TERM

Avg. weight loss medication is 

taken for only ~84 days



https://www.nejm.org/doi/suppl/10.1056/NEJMoa2032183/suppl_file/nejmoa2032183_research-summary.pdf

WEGOVY ADMINISTRATION LEADS TO SIGNIFICANT 

WEIGHT LOSS



TIRZEPATIDE ADMINISTRATION LEADS TO 

SIGNIFICANT WEIGHT LOSS

*Dual Action Drug

Tirzepatide is a GLP-1 receptor agonist + 

glucose-dependent insulinotropic 

polypeptide (GIP)

GIP is produced by K-cells in intestine and 

target the beta cells of  the pancreas to 

stimulate insulin secretion



SUMMARY OF GLP-1 RECEPTOR 

AGONISTS
• Shown to be promising highly effective for weight loss (up to 25% total body weight loss)

• Variety of  options – good for insurance coverage

• Can be costly ($1000+ per month if  able to obtain)

• Considered safe for long-term use

• Much of  the action of  GLP-1 receptor agonists for weight loss may be related to their impact 

on the vagus nerve 



Foundation – Weight Maintenance

Diet Variety     Moderate Physical Activity     Mental Health/Sleep     Healthcare Access     Education

BUILDING ON OUR FOUNDATION WITH THE 

VAGUS NERVE

If  BMI >30 kg/m2 and looking for weight loss

Combination of  therapies can lead to greater and more sustained results



VAGUS NERVE INTERVENTIONS SUMMARY

• vBlock produces moderate weight loss over two-years

• Likely not intended for long-term use

• Demonstrates efficacy of  vagus nerve interventions for weight loss

• Cryovagotomy demonstrated to have longer term efficacy, is safe, and 

treatment is temporary

• GLP-1 receptor agonists are commonly available and effective

•Must be taken long term (beyond 1 year)

•Can become costly

•Demand for use is very high (may experience supply shortages)

Exploring the vagus nerve interventions for weight loss is an exciting 

field; more data and research is needed!



THANK YOU!

We are enrolling patients in our cryovagotomy weight loss 

program!

Connect on LinkedIn! 

https://www.linkedin.com/in/zigrunewald

Zach Grunewald, PhD, MS, RDN, LD

Zachary.grunewald@emoryhealthcare.org
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