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GERD/Anatomy of the EG Junction
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Anatomic Considerations

• “a condition which develops when the reflux of 
stomach contents causes troublesome symptoms 
and/or complications.” (Montreal consensus)

• failure of the antireflux barrier, allowing abnormal 
reflux of gastric contents into the esophagus

• GERD = mechanical disorder

4

• Esophagus

• LES

• the diaphragmatic crura

• the phrenoesophageal

ligament 

• the stomach
The Montreal definition and classification of gastroesophageal reflux disease: a global evidence-based consensus. Am J Gastroenterol. 2006; 101: 1900-1920
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Functional Considerations

5
Bredenoord, Lancet, Volume 381, ISSUE 9881, P1933-1942, June 01, 2013)

https://www.thelancet.com/journals/lancet/issue/vol381no9881/PIIS0140-6736(13)X6027-1
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What are the symptoms of GERD?

Typical Symptoms

• Heartburn

• Acid regurgitation

Atypical Symptoms

• Chest pain

• Laryngitis

• Chronic cough

• Aspiration pneumonia
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Indications for Surgery

• failed medical management (inadequate symptom control, 
severe regurgitation not controlled with acid suppression, or 
medication side effects)

• opt for surgery despite successful medical management 
(due to quality of life considerations, lifelong need for medication 
intake, expense of medications, etc.)

• complications of GERD (e.g., Barrett’s esophagus, peptic 
stricture)

• extra-esophageal manifestations (asthma, hoarseness, cough, 
chest pain, aspiration)

https://www.sages.org/publications/guidelines/guidelines-for-surgical-treatment-of-
gastroesophageal-reflux-disease-gerd/



© 2017 Virginia Mason Medical Center

PREOPERATIVE EVALUATION

Upper endoscopy 

CT Chest Abdomen

Esophagram

Esophageal manometry 

24hr pH or Bravo

Gastric Emptying

Pulmonary Function Tests

Cardiology Evaluation
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Paraesophageal Hernia Evaluation
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Hill endoscopic classification of EGJ valve
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Understanding the mechanism of GERD!
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Paraesophageal hernia/GERD Functional Evaluation

REFLUX MEDICATIONS:
_ Yes   Medication/dose: _
x No
ESOPHAGEAL pH SENSOR
Fraction Time pH <4: 21.6 %  (NL < 4.5)
Upright Position: 20 %  (NL <8.4)
Supine Position: 22.8 %  (NL < 3.5)
#  Reflux Episodes > 5 minutes: 10 (NL <5)
Longest Reflux Episode:  45 minutes
GASTRIC pH SENSOR
Fraction Time pH <4: 97.4 % 
DeMeester Score: 79.1 (NL <14.72)
SYMPTOM CORRELATION
Patient reported 5 episodes of chest pain, all of the episodes were related to acid reflux (SI 100%, SAP 
98.6%).

Lower Esophageal Sphincter

Mid LES (from nares) (cm): 44

Resting pressure minimum (NL 4.8-32.0 mm Hg):  0 

Resting pressure mean (NL 13-43 mmHg):  9 

Integrated relaxation pressure (NL < 15 mmHg):  3 

Hiatal Hernia:  x yes, 2.5 size (cm) 

_ no

Esophageal Motility

Number of swallows evaluated: 10

Distal contractile integral mean (NL 500-8000 mmHg-

cm-s):  1776

Distal contractile integral Max (mmHg-cm-s):  2577

Distal latency mean (NL > 4.5 s):  5.8

Peristaltic contractions 100 % 

Weak peristalsis  (DCI < 450 mmHg-cm-s) 

10 %

Large breaks 0 %

Failed 0 %

Multiple swallows:  intact x yes   _no

Upper Esophageal Sphincter

Relaxation pressure (NL < 12 mmHg): 0

Impression:

- Hypotensive LES pressure with normal relaxation

- Normal peristalsis

- Normal UES relaxation

- Hiatus hernia
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Esophageal Manometry

Abnormal High-Resolution Manometry Findings and Outcomes 
After Paraesophageal Hernia Repair
Wirsching, Zhang, McCormick, Hubka, Low
Journal of the American College of Surgeons, 2018-08-01, Volume 227, Issue 2, 
Pages 181-188.e2

• Abnormal motility in 106 (53%) patients. 
• Abnormal motility was associated with older age (72 vs 69 years)
• Postoperative improvement: 
❖ Retrosternal pain in AM vs NM patients went from 79% to 5% vs 75% to 

2%, 
❖ Regurgitation from 52% to 2% vs 59% to 0%
❖ Dysphagia from 56% to 7% vs 67% to 7%. 
❖ Postoperative reflux in AM vs NM went from 54% to 21% vs 57% to 

16%
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Special Consideration/GERD in the obese BMI >35 kg/m2
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Rudolph Nissen

• 1931- first 
pneumonectomy by a 
Western Surgeon

• 1936 – Nissen 
fundoplication (after 
partial resection of 
esophageal ulcer)

• 1948 – Albert Einstein 
AAA repair

16
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Repair of PEH +/- correction of GERD

1. Mobilization, reduction and 
resection of hernia sac

2. Dissection of both crura

3. Transhiatal mobilization to 
allow at least 3 cm of 
intraabdominal esophagus

4. Preservation of anterior and 
posterior vagus nerves 

5. Tension-free crural closure 
with nonabsorbable sutures, 

6. Creation of a tailored 
fundoplication

17
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Virginia Mason Hill repair
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Lucius Hill
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Lucius Hill
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Lucius Hill

21



© 2017 Virginia Mason Medical Center

Choice of Operation – Shared Decision Making

Laparotomy versus Laparoscopy

Type of antireflux operation

Nissen

Toupet

Dor

Hill

Esophageal anchoring/lengthenting

Prosthesis

Variables

• Esophageal Motility

• Esophageal 
length/Location of EG 
junction

• Gastric Motility

• Presence of 
Paraesophageal hernia

• Previous surgery
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Risks of Surgery

Injury to esophagus

Division of the Vagus Nerves – gastroparesis

Injury to adjacent organs (Liver, spleen, heart, 
lungs)

Gastric herniation through the fundoplication

Disruption of fundoplication

Side Effects: Gastric bloat, flatulence,

dysphagia
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Surgical Outcomes: Regression of Barretts
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Stein HJ, Siewert JR. Barrett's esophagus: pathogenesis, epidemiology, 

functional abnormalities, malignant degeneration and surgical management. 

Dysphagia 1993;8:276-288.

• 91 patiets

• 77 surgical, 14 medical management

• Histopathologic regression occurred in 36.4 

surgical patients 36.4% vs 7.1% treated with 

PPIs

• Better regression with short (<3cm), 58%, vs 

long (> 3cm), 20%, Barretts
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GERD related outcomes with surgery
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At 17 years:

• 60% of patients are off PPI

• 90 % lap, 95% open surgery symptom 

relief

• More surgical reinterventions with open 

due to incisional hernias

• 1997 and 1999

• 177 patients with proton pump inhibitor 

(PPI)-refractory GERD were randomized to 

open or laparoscopic Nissen fundoplication

• reflux symptoms

• Dysphagia

• general health

• PPI use

• need for surgical reintervention

Ann Surg 2017 Jul;266(1):23-28. 
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Open versus MIS

• Longer initial recovery

• More durable in the 
setting of a large 
Paraesophageal hernias

• Increased risk of 
Incisional hernias

26

• Longer Operative time

• Reduced hospital stay

• Equivalent relief of 
heartburn at 12 months

• Standard of care in 
absence of hiatal hernia

• Higher recurrence rate 
with large 
Paraesophageal hernia
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Open PEH Dyspnea Outcomes

The other explanation for dyspnea: giant paraesophageal hiatal 
hernia repair routinely improves pulmonary function
Wirsching, Klevebro, Boshier, Hubka, Kuppusamy, Low
Diseases of the Esophagus, Volume 32, Issue 9, September 2019, doz032

• Spirometry results improved in 80% of the patients (21% of whom 
showed an improvement of >20% compared to the preoperative level)

• ‘Significant’ improvement in respiratory function was seen in 122 of 299 
(41%) patients. 

• Patients presenting with moderate and severe preoperative pulmonary 
obstruction demonstrated ‘significant’ improvement in FEV1 in 48% and 
40% of cases, respectively. Large PEHs, characterized by a percentage 
of intrathoracic stomach >75%, was strongly associated with ‘significant’ 
improvement in FEV1 (P = 0.001).
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Magnetic Sphincter Augmentation (LINX)
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• FDA Approved in 2012

• Indications: 

• Abnormal pH study

• Response to PPI

• Absence of Large hiatal hernia (<3 

cm)

• Contraindications: Allergy to certain 

metals

• Promising short-term data (5 years) 

suggesting equivalence to 

fundoplication

• Requires operative placement

• Case reports of required explanation 

due to dysphagia and esophageal 

erosion. 
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Endoscopic Management

Open and Minimally Invasive Surgery

Management of GERD/PEH

Anatomy and Pathophysiology
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Transoral Incisionless Fundoplication (TIF)
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• Indications: typical symptoms of 

GERD, <2 cm HH

• full-thickness serosa-to-serosa 

plication that is 3 to 5 cm in 

length

• partial fundoplication
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TIF versus PPI
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At 5 years
• Elimination of regurgitation 

86% 

• Elimination of use of atypical 

symptoms of reflux 80%

• Off PPI 66%
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Laparoscopic Nissen versus TIF
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VM Data – Open PEH
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• 449 patients

• Median LOS 4.2 days

• Readmission rate 4.3 %

• Dispo home 92%
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VM Data Laparoscopic Antireflux/PEH
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• 348 patients

• Median LOS 1.6 days

• Readmission rate 3.5%

• Dispo home 99.7%
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VM Data DaVinci Antireflux/PEH
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• 204 patients

• Median LOS 1.5 days

• Readmission rate 1.9%

• Dispo home 99.5%
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70 yo patient with a Giant PEH
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• 176 patients

• Median LOS 4.1 days

• Readmission rate 5.7%

• Dispo home 94%
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80 yo patient with a Giant PEH
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• 50 patients

• Median LOS 4.4 days

• Readmission rate 6%

• Dispo home 74%
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90 yo patient with a Giant PEH
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• 6 patients

• Median LOS 7.2 days

• Readmission rate 0%

• Dispo home 83.4%
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70 yo patient with a small/moderate PEH
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• 146 patients

• Median LOS 2.0 days

• Readmission rate 3.8%

• Dispo home 99.3%
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80 yo patient with a small/moderate PEH
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• 26 patients

• Median LOS 2.1 days

• Readmission rate 0%

• Dispo home 100%
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Virginia Mason GERD Treatment Algorithm

GERD on Medical 
Therapy

Medical 
Therapy 
Effective

Medical Therapy 
Ineffective

EGD, Manometry, 24hr pH, 
esophagram, +/- CT scan

HH <2cm, 
+GERD HH >2cm, PEH Large PEH

TIF Minimally Invasive 
Fundoplication Open Repair

Patient interested 
in stopping 

medical therapy 

?fail ?fail
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Conclusions

• Multidisciplinary evaluation and shared decision making

• Careful preoperative evaluation of anatomy, physiology and 
pathology is a MUST!!!

• Minimally invasive approach offers advantages over open surgery 
in appropriate patients

• Role of endoscopic therapy is evolving

• Barrett’s surveillance/endoscopic therapy is mandatory

• Post operative recovery and dietary advancement is extremely 
important 
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THANK YOU!
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