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Learning Objectives
• Understand the difference between GER and GERD

• To review the signs and symptoms related to GERD 

• Discuss the diagnostic and therapeutic management of GER.

• Learn about indications and potential complications of 

Fundoplication.

• Understand literature and management dilemmas for Extra-

Esophageal manifestations of GER(D)



GER

• Passage of gastric contents into the esophagus.
– Normal physiologic process, last <3 minutes.

– Occur in the postprandial period and cause few or no symptoms.

• Normal phase in the development in infants and toddlers 

– 50% of infants in the first 3 mos of life

– 67% of 4 month old infants

– 5% of 10 to 12 month old infants. 

• Happy “Spitters”

• No evaluation or testing is necessary
Nelson et al, 1997

COMMON!!!



GERD

GERD is present when the reflux of gastric

contents causes troublesome symptoms and/or 

complications.



Refractory GERD

. 

GERD not responding to optimal treatment 

after 8 weeks. 



Regurgitation:

The passage of refluxed gastric contents into 
the oral pharynx.

Vomiting:

Expulsion of the refluxed gastric contents 
from the mouth.



Proportion (%) of children who spilled.

A James Martin et al. Pediatrics 2002;109:1061-1067



Mechanism

Reflux

Intragastric pressure 

overcomes the 

opposition of the high-

pressure zone at the 

distal end of the 

esophagus: 

• LES tone

• Diaphragmatic crura

• Intraabdominal portion

of the esophagus

• Angle of His

Dent J et al, J Clin Invest, 1980
Mittal, R. K. et al. N Engl J Med 1997;336:924-932



Pathogenesis

• Primary Mechanism
• Transient lower esophageal sphincter relaxations 

(TLESRs)

• Decrease basal LES tone  GER and impaired 
esophageal acid clearance

• Secondary Mechanism 
• Overfeeding, Overweight

• Increased intra-abdominal pressure

• Delayed Gastric Emptying



• There are a number of challenges to defining GER and 

GERD in the pediatric population. 

• Reported symptoms of infant GERD vary widely and may 

include excessive crying, back arching, regurgitation and 

irritability

• Many of these symptoms occur in all babies even those 

without GERD. 

• To date, there is no gold standard diagnostic tool for 

GERD

It is a symptom based diagnosis 



GERD 0-12 months

2000;35:136-41

 GERD is NOT a common cause of unexplained crying, 

irritability, or distressed behavior in otherwise healthy infants. 

 There is NO evidence to support the empiric use of acid 

suppression for the treatment of irritable infants.

 GERD is NOT a prevalent cause of difficulty in swallowing 

or pain with swallowing.

 Therapy with acid suppression without earlier evaluation is 

not recommended. 



JPGN 2020;71: 465–469)



GERD 0-12 months

2000;35:136-41

 Symptoms or complications of GERD

 Recurrent vomiting

 Poor growth or failure to thrive

 Inconsolable or Severe Crying and Irritability

 Dystonic Head Posturing (Sandifer Syndrome)

 Persistent Food Refusal
- Difficulty eating, dysphagia, frequent choking 

Worrisome Sx



Sandifer Syndrome: Spasmodic torsional dystonia with 

arching of the back and opisthotonic posturing, mainly involving 

the neck and back

https://www.youtube.com/watch?v=1o5y-VySZFs



GERD 0-12 months

2000;35:136-41

 Inflammation: Esophagitis, hematemesis

ALTE (BRUE: Brief Resolved Unexplained Events)

 Breathing Problems
• Repeat bouts of pneumonia

• Apnea

• Turning blue

• Wheezing

Worrisome Sx



GERD 0-12 months

 In the majority of infants with apnea or BRUE, GER is not 

the cause. 

 When a relation between symptoms and GER is suspected 

or in those with recurrent symptoms or high risk BRUE:

MII/pH esophageal monitoring in combination with 

polysomnographic recording and precise, synchronous symptom 

recording may aid in establishing cause and effect.

2000;35:136-41



GERD >12 month old

2000;35:136-41

Worrisome Sx

Repeated vomiting.

Frequent sensation of food or liquid coming up into the back 

of the throat or mouth

Frequent discomfort in the stomach or chest 

Heartburn



GERD >12 month old

2000;35:136-41

Worrisome Sx

 Swallowing problems
• Discomfort with the act of swallowing

• Pain with swallowing

• Sensation that food gets stuck on the way down

 Breathing Problems
• Wheezing

• Chronic cough or recurrent pneumonia

• Hoarseness



Diagnostics

History and Physical Examination

 In the infant with recurrent regurgitation, a thorough history 
and physical examination with attention to warning signs are 
generally sufficient to allow the clinician to establish a 
diagnosis of uncomplicated GER.  

 In infants and toddlers, there is no symptom or symptom 
complex that is diagnostic of GERD or predicts response to 
therapy. 

 In older children and adolescents, as in adult patients, history 
and physical examination may be sufficient to diagnose 
GERD if the symptoms are typical.

J Pediatr Gastroenterol Nutr, Vol. 49, No. 4, October 2009



History and Physical Examination



Diagnostics
A. Upper GI

– Detect anatomic abnormalities

– Pyloric stenosis, malrotation, hiatal hernia, and esophageal strictures 
or webs

B. pH Probe
– Adequacy of the dosage of acid suppression therapy.

– Efficacy of Fundoplication.

– (?) relationship of resp symptoms / ALTE (or BRUE) with GERD.

C. EGD and Biopsy
– Presence and severity of esophagitis

– Strictures or webs (? seen on UGI)

– Infectious etiologies (H. Pylori)

– Eosinophilic esophagitis.



Diagnostics

– 24-hr pH monitoring

– Sensitivity (~80%) and Specificity (~85%) 
for esophagitis


Limitations

– Measures only acid reflux

– Unable to detect brief (<15 sec) episodes of 
esophageal acidification

– Does not determine directionality

– Difficult to determine temporal relationship 
with symptoms

– Logistics of test

Rosen, Clin Gastro and Hep, 2006



Diagnostics

• Multichannel Intrluminal

Impedance (MII)
– Measures change in 

intraluminal electrical 
resistance occurring with a 
fluid or air bolus

– Detects non-acid reflux

– Direction can be determined

– Similar sensitivity to standard 
pH probe

 Limitations: Normal values in 
pediatric age groups not yet 
defined, analysis of tracings 
time-consuming

Rosen, Clin Gastro and Hep, 2006 . Strople, Curr Opin Otolarygol Head Neck Surg, 2003



Diagnostics

• Bravo pH Monitoring System
– Allows continuation of regular daily activities 

– Allows for prolonged studies; 48 hrs or more

 Limitations: Cannot be performed in very young 
children, costly, and can cause chest pain

Rosen, Clin Gastro and Hep, 2006 



Diagnostics

– EGD 
– Determines presence of esophagitis 

and/or GERD-related complications

– Discriminates between different types 

of esophagitis including reflux, 

infectious and allergic esophagitis

LIMITATIONS:

– Poor sensitivity of EGD for GERD 

~60% sensitive for esophagitis in those 

with classic GERD 

– Invasive and expensive

– Relationship between esophagitis and 

extraesophageal symptoms is not clear
DeVault, Am J Gastro, 1999 Ahmed, Am J Gastro, 2006



Scintigraphy

• Can demonstrate reflux of non-acidic gastric 

contents.

• Provides information about gastric emptying.

• Aspiration may be detected up to 24 hours after 

the feeding is administered.

May be indicated when GERD symptoms are not 

responding to standard therapies and other diagnoses 

or triggers, such as delays in gastric emptying.

There is insufficient evidence to support the use of 

scintigraphy for the diagnosis of GERD in infants 

and children.



Laryngoscopy

 LIMITATIONS:

– Poor specificity of common 

diagnostic findings

Vaezi, Clin Gastro, 2003. Hicks, J Voice, 2002

Many of these findings found in healthy controls



Flexible Bronchoscopy

– Utilized by 

pulmonologists to 

diagnose GERD-

related asthma.  

– Pulmonary lavage 

for lipid-laden 

macrophages 

– LIMITATIONS:

• Poor specificity

– LLM may be present in normal 

individuals

» no difference between the presence 

of LLM in patients who were GERD 

(+) and those who were GERD (-) 

(Carr, 2000). 

– Does not differentiate directionality 

» swallowing dysfunction vs GERD 

related aspiration         



Management Goals

• Symptom relief

• Promote normal weight gain and growth

• Heal inflammation

• Prevent pulmonary and other complications of GERD



GERD

2000;35:136-41

 Parental education, guidance, and support

Avoid overfeeding

 Thicken Feeds: Rice or Oat infant cereal 

 Continue Breastfeeding: can be thickened with 

carob bean-based thickeners, like Simply Thick Easy Mix

or Gel Mix

Rx infants: 1st Line



DO not use thickeners for:

Infants younger than 2 weeks of age

Premature infants who are below 42 weeks gestation



GERD

2000;35:136-41

 The following modifications are not 

recommended because of lack of data: 
positional therapy 

massage therapy 

prebiotics 

probiotics 

herbal medications 

Rx infants: 1st Line



GERD

2000;35:136-41

 After optimal non-pharmacological treatment has 

failed, a 2 to 4-week trial of extensively 

hydrolyzed protein-based or amino-acid based 

formula is suggested in infants suspected of 

having GERD, given that symptoms of GERD and 

cow’s milk protein intolerance are identical.

Rx infants: 2nd Line



How about soy-formula? 



GERD

2000;35:136-41



Rx infants: 3rd Line

Referral to the pediatric gastroenterologist is recommended if 

infants with GERD are refractory to optimal treatment as 

described above. 

Otherwise if referral is not possible: 

Use of proton pump inhibitors (PPIs) for a maximum of 4 to 8 weeks as

first-line treatment of reflux-related erosive esophagitis in infants with

GERD is suggested.

If PPIs are not available, or contra-indicated, use of histamine-2 receptor

antagonists (H2RAs) for 4 to 8 weeks in the treatment of reflux related

erosive esophagitis in infants is suggested.



GERD

• Referral to a Pediatric 

Gastroenterologist

• A trial of a H2 blocker or 

PPI. 

• Tests to rule out other 

diseases or irregularities: 

UGI series, pH probe, upper 

endoscopy. 

2000;35:136-41

Rx infants 3rd line





GERD

 In Children and Adolescents

• Non irritating diet (spicy, caffeine)

• Weight loss (if overweight or over eat)

• Eliminate active/passive tobacco smoke

[Expert opinion suggests that in an older child or adolescent 

with typical symptoms suggesting GERD, an empiric trial of 

PPIs is justified for up to 4 weeks]

Rx



GERD

2000;35:136-41

NASPGHAN

6.1.1 In the infant with recurrent regurgitation, a thorough history and physical 

examination with attention to warning signs are generally sufficient to allow the 

clinician to establish a diagnosis of uncomplicated GER.  C

6.1.2.1 In the infant with uncomplicated regurgitation, parental education, reassurance, 

and anticipatory guidance are recommended. C

6.1.2.2 Thickening of formula can be considered in addition to parental education, 

reassurance, and anticipatory guidance. In general, no other intervention is necessary. 

If symptoms worsen or do not resolve by 12 to 18 months of age or ‘‘warning signs’’ 

develop, referral to a pediatric gastroenterologist is recommended. A



• 4 y/o CPMR with severe GERD, recurrent vomiting, and 

feeding difficulties.

• Underwent Nissen fundoplication and G-tube placement

• Developed persistent retching and gagging on continuous and 

bolus G tube feeding.

• Converted to continuous G-J tube feeding with no 

improvement.

• Different formulas tried – no help.

Case 1



Fundoplication

2000;35:136-41

 Severe GERD – failed medical treatment

 GERD coexisting with other co-morbidities

• Chronic respiratory conditions

• Anatomical abnormalities

• Neurological impairment

Indications



Nissen Fundoplication

Most popular surgical procedure

• Must rule out Eosinophilic esophagitis, Swallow dysfunction.

• ? Preop studies: EGD, pH probe, BAL, Swallowing studies

• ? Trial of Naso-jejunal feeds



Fundoplication

Lengthening the

Intra abdominal esophagus

Tightening the crura

Increasing the lower

esophageal pressure

Correcting hiatal hernia

How does it work?

Kawahara et al, J Pediatr Surg, 1998.



Success Rates

• 57-92% complete relief of symptoms

• > 90% success rate in most literature



Complications of fundoplication

 Feeding problems & Dysphagia 1-50%

 Gas bloat and retching 2.8-50%

 Reappearance of GER 0-40%

 Other 0-7%

– Dumping

– Bowel obstruction

– Esophageal and gastric perforation

– Splenic injury

– Necrotizing enterocolitis

– Wound sepsis

– Death

Di Lorenzo C et al, JPGN. 2002



Post-fundoplication Syndrome

“gas-bloat syndrome”

• Post-operative gagging, retching, nausea & abdominal 
distension

• Occurs in 2.8-50%

• Little known about the pathophysiology

? Abnormal motility

? Impaired gastric accommodation

? Visceral hyperalgesia 

? Tight wrap

? Activation of the emetic reflex

? Aerophagia

Di Lorenzo C et al, JPGN. 2002



Normal Gastric Function:



Reduced gastric compliance

P<0.001

Mousa et al, JPGN, 2006



Gastric motor function

Mousa et al, JPGN, 2006 

P=0.398



Perception of pain

Mousa et al, JPGN, 2006

P=0.0096



Predictors of post-operative  complications 

in neurologically impaired children

• 20 neurologically impaired children (age range, 3 m-8 

yrs)

• Preoperatively children classified into 2 groups

– Group A had symptoms suggestive of only GER effortless "vomiting" or 

regurgitation

– Group B features associated with activation of the emetic reflex (pallor, 

sweating, retching, forceful vomiting)

• Postoperative retching

– Group A 0 of 8

– Group B 8 of 12 (p <0.005)

Richards CA et al, J Pediatr Surg. 2001



Gas-bloat syndrome

• Meds therapy to improve gastric accommodations

• Meds therapy for visceral hyperalgesia  

• Upper GI & follow through to exclude bowel obstruction

• G-J 

• Decrease air swallowing – behavioral therapy

• Venting gastrostomy

• Prokinetics ? Antiemetic?

• Esophageal manometry- Lower esophageal dilatation

Management

Di Lorenzo C et al, JPGN. 2002



Back to our patient

• A trial of Cyproheptadine

• Venting gastrostomy

• UGI series to exclude bowel 

obstruction

Recommendations

• Consider a trail of 

Gabapentin  



UGI Series: 

• MALROTATION

• PROXIMAL SMALL BOWEL WITH ABNORMAL 

POSITION OF THE DUODENAL JEJUNAL JUNCTION 

AND NO EVIDENCE OF OBSTRUCTION.



pediatric 



Extra-Esophageal manifestations 

of GERD (EEGERD) 

GI

ENTPulm



EEGERD

– Bronchopulmonary: 
• Asthma, Pulmonary fibrosis

– ENT: 
• Chronic cough, chronic laryngitis, hoarseness, pharyngitis. 

• 4-10% of ENT visits are due to GERD-related laryngeal complaints 

Accounts for numerous GI consults often 

leading to further diagnostic evaluation and 

treatment.

Sherman et al. Am J Gastroenterol . 2009;104:1278-95.

Possible Association



EEGERD

– Sandifer’s syndrome

– Dental erosion

Sherman et al. Am J Gastroenterol . 2009;104:1278-95.

Definite Associations



Farrokhi, Oral Diseases, 2007
Farrokhi, Oral Diseases, 2007



GERD and Asthma 
• NO etiologic role for GE reflux in reactive airways disease 

(asthma) has been established 

• Animal and human studies have suggested that GE reflux 

may exacerbate existing asthma

• Esophageal acidification in asthmatic patients can produce 

airway hyperresponsiveness and airflow obstruction 

• 60% to 80% of children with asthma have abnormal pH or 

pH/MII recordings 



• Only 3 groups of patients with Asthma may 

derive some benefit from long-term medical 

or surgical antireflux therapy.

• Patients with heartburn

• Patients with nocturnal asthma symptoms

• Patients with steroid-dependent difficult-to-control 

asthma
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Pediatric Gastroesophageal Reflux Clinical Practice 
Guidelines: Joint Recommendations of the North American 
Society for Pediatric Gastroenterology, Hepatology, and 
Nutrition (NASPGHAN) and the European Society for 
Pediatric Gastroenterology, Hepatology, and Nutrition 
(ESPGHAN).
Vandenplas, Yvan; Rudolph, Colin; Di Lorenzo, Carlo; Hassall, 
Eric; Liptak, Gregory; Mazur, Lynnette; Sondheimer, Judith; 
Staiano, Annamaria; Thomson, Michael; Veereman-Wauters, 
Gigi; Wenzl, Tobias

Journal of Pediatric Gastroenterology & Nutrition. 49(4):498-
547, October 2009.
DOI: 10.1097/MPG.0b013e3181b7f563

Approach to the child with asthma that may be worsened by GERD



– Pooled prevalence
• GERD 1.6 fold higher among asthmatics than controls

• Asthma 1.2 fold higher among pts with GERD than controls

– Average prevalence of reflux symptoms in asthmatics: 58%
• 10-20% in general population 

– Prevalence of erosive esophagitis in asthmatics: 37%
• 7-16% in general population for erosive esophagitis 

– Prevalence of abnormal pH probe in asthmatics: 51%

Dent, Gut, 2005. 

Zagari, Gastroenterology, 2006



GERD and Laryngitis

• NASPGHAN GERD guidelines 

“The sensitivity and specificity of descriptive laryngoscopic findings 

for the identification of GER-induced disease are unknown”

“There are no randomized placebo controlled treatment trials 

evaluating the efficacy of GER therapy of laryngeal symptoms”

“There is insufficient evidence and experience in children to provide 

recommendations for a uniform approach to diagnosis and treatment”





QUESTIONS?


