
What’s New in Esophageal 
Pathology?

Rhonda K. Yantiss, M.D.

Professor of Pathology and Laboratory Medicine

Department of Pathology and Laboratory Medicine

Weill Cornell Medicine, New York, New York, USA



Case 1

•43-year-old woman with asthma 
and dysphagia
•Endoscopy
• Duodenal granularity
• Gastric erythema
• Longitudinal furrows in distal 
esophagus
• Proximal esophagus normal

•Rule out celiac disease, 
gastritis, and eosinophilic
esophagitis

Longitudinal furrows

Plaques



Distal esophagus

Basal hyperplasia

Mucosal fibrosis



Distal esophagus with lots of eosinophils; proximal esophagus normal

Superficial eosinophil microabscesses



How do you sign out biopsies of the distal 
esophagus with >15 eosinophils/HPF?

•Gastroesophageal reflux disease
•Eosinophilic esophagitis
•Active esophagitis with increased 
eosinophils and a descriptive comment



Case 2

•42-year-old male with dysphagia
•History of fundoplication for gastroesophageal 
reflux disease
•Endoscopic esophagitis
•Biopsy samples obtained from the 
gastroesophageal junction







Up to 15 eosinophils/HPF





Case 2

Longitudinal furrows



How do you sign out biopsies of the distal 
esophagus with >15 eosinophils/HPF?

•Gastroesophageal reflux disease
•Eosinophilic esophagitis
•Active esophagitis with increased 
eosinophils and a descriptive comment



Gastroesophageal Reflux Disease

•Kids and adults
•Endoscopy
•Erythema
•Red streaks emanate from 
gastroesophageal junction
•Ulcers
•Normal in many patients



Gastroesophageal reflux disease

Elongated papillae

Basal cell hyperplasia



Gastroesophageal reflux disease

Mucosal edema (dilated intercellular spaces)



Inflammatory changes more prominent in bottom half of mucosa

Gastroesophageal reflux disease



Eosinophilic (Allergic) Esophagitis

•Adults (including older ones) and children
•Similar to GERD, affects men more than 
women
•Essentially a hypersensitivity disorder
•Many patients have history of allergy, eczema, 
asthma
•Frequent peripheral eosinophilia
•Chronic dysphagia
•Food impaction



Eosinophilic Esophagitis

Concentric rings (feline esophagus)

Longitudinal furrows



Mucosal fibrosis

More prominent in superficial mucosa

Eosinophilic esophagitis

Basal zone hyperplasia often involving ~50% of mucosal thickness



Distal esophagus Proximal esophagus

Eosinophilic esophagitis



Eosinophilic Esophagitis
Endoscopic and Histologic Variability

•Disease not necessarily worse in proximal esophagus
•20% of patients have >15 eosinophils/high-power field in 
distal esophagus, and <15 eosinophils/high-power field in 
the proximal esophagus
•Treated patients commonly have fewer eosinophils
proximally (probably due to topical effects of swallowed 
corticosteroids)

•Eosinophil numbers are widely variable
•0-557/high-power field in affected patients

Gonsalves, et al. Gastrointest Endosc 2006; 64(3):  313-319.



How many eosinophils are required to 
diagnose eosinophilic esophagitis?

•American College of 
Gastroenterology
• >15 eosinophils in at least one 
high-power field after trial with 
proton pump inhibitor (PPI)

•Two big problems
•Clinicians think we need to 
count eosinophils to diagnose 
eosinophilic esophagitis
•Clinicians think eosinophil 
counts distinguish eosinophilic 
esophagitis from GERD

Number of Studies Eosinophils/HPF
6 >5, >5, >7, or >10

16 >15, or >15

3 >15-20

30 >20, or >20

1 >20-24

17 >24, or >24

2 >25

1 >30

Dellon, et al. Am J Gastroenterol 2007; 102:  2300-2313.
Dellon, et al. Am J Gastroenterol 2013; 108:  679-692.



A. <15 (counting only intact 
eosinophils with nuclei)

B. >15 (counting all things that 
could be eosinophils, 
including degranulated
ones)

C. Doesn’t matter, patient has 
eosinophilic esophagitis

What Counts As An Eosinophil?



Comparing High Power Fields 
Between Microscopes

Table courtesy of Dr. Heather Dawson, University of Bern, Switzerland

Eyepiece Field Number
Diameter (mm)

Eyepiece Field Number
Radius (mm)

Specimen Field Number
Radius at 40x (mm)

Area at 40x 
(mm2)

18 9.0 0.225 0.1590431281
19 9.5 0.2375 0.1772054606
20 10.0 0.250 0.1963495408
21 10.5 0.2625 0.2164753688
22 11.0 0.225 0.2375829444
23 11.5 0.2875 0.2596722678
24 12.0 0.300 0.2827433388
25 12.5 0.3125 0.3067961576
26 13.0 0.325 0.331830724



Table courtesy of Dr. Heather Dawson, University of Bern, Switzerland

Eyepiece Field Number Diameter 
(mm)

Area at 40x 
(mm2)

Number of Eosinophils/HPF

18 0.1590431281 7.776
19 0.1772054606 8.652
20 0.1963495408 9.599
21 0.2164753688 10.584
22 0.2375829444 11.616
23 0.2596722678 12.696
24 0.2827433388 13.824
25 0.3067961576 15
26 0.331830724 16.224

Comparing High Power Fields 
Between Microscopes



100%80%

Eosinophil Counts Vary Depending on 
Area Occupied by Tissue



Effects of Field Size on Eosinophil 
Counts

•22 mm eyepiece
•Tissue occupies 80% of 
the field of view
•50 eosinophils/HPF in 
a 40x “hotspot”

•25 mm eyepiece
•65 eosinophils/HPF in a 
40x “hotspot”
•Tissue occupies 100% 
of the field of view
•81 eosinophils/HPF

Concept, time, and mathematical gymnastics courtesy of Dr. Heather Dawson, University of Bern, Switzerland



100%80%

Do Differences in Counts Really Matter?



Eosinophils in keratin crust (never see this in GERD)

Eosinophilic esophagitis



Eosinophilic abscesses (never see this in GERD)

Eosinophilic esophagitis



Superficial aggregates of eosinophils (not a feature of GERD)

Counts do not add anything; this is eosinophilic esophagitis/gastroenteritis



More than 20 eosinophils/HPF in many GERD patients (70% of patients in selected adult populations)

Eosinophil counts don’t distinguish GERD from eosinophilic esophagitis at the lower end of spectrum



Overlap of GERD and Eosinophilic Esophagitis
PPI-Responsive Esophageal Eosinophilia

•More than one-third of patients with clinically 
suspected eosinophilic esophagitis and >15 
eosinophils/high-power field respond to acid 
suppressive therapy
•Some of these may have GERD (eosinophilia confined 
to distal esophagus, right clinical situation)
•Most probably have eosinophilic esophagitis 
•PPIs decrease Th2-mediated inflammation, which is aberrant 
in patients with eosinophilic esophagitis
•Decreased symptoms may not imply that patients have GERD



Eosinophilic Esophagitis
Changing Views

•Diagnosis of eosinophilic esophagitis requires 
more than eosinophilia and lack of response to 
proton pump inhibitor therapy
•Esophageal eosinophilia in appropriate clinical 
context
•Proton pump inhibitor should be first-line 
therapy, rather than a tool to establish 
diagnosis of eosinophilic esophagitis

Lucenda, et al. United European Gastroenterol J 2017; 5(3):  335-358.



The Final Word on Eosinophils

•I don’t count eosinophils and probably never 
will
•I do semi-quantitatively describe them (e.g. 
>15/HPF, microabscesses, etc.) and, based on 
these findings and disease distribution, suggest 
one diagnosis or the other
•I do compare to the previous biopsy to evaluate 
therapeutic response



Recent Clinical Conversation

Hello Suzan,
I am away, but our fellow pulled the cases and counted up to 49 eosinophils per high-power 
field in the biopsies taken on 1/8/18 and up to 71 eosinophils per high-power field in the 
biopsies taken on 4/6/18. In addition, there are eosinophilic microabscesses present in the 
more recent biopsy.
Hope this helps,
Rhonda

Hi Dr. Yantiss,
This is a patient who had two endoscopies for EoE in January 2018 and April 2018. I was
wondering if it would be possible to get the eosinophil count from both procedures. 
She started an elimination diet and I would like to know if her EoE has responded in any
way.
Thank you,
Suzan



GERD versus Eosinophilic Esophagitis
What About Immunohistochemistry?

•Several markers reportedly distinguish GERD and 
eosinophilic esophagitis
•ALOX15, TNFAIP6, SLURP1, CRISP3, FLG, major basic 
protein (MBP), tryptase, and eotaxin-3 are increased in 
eosinophilic esophagitis 

•Mostly studied in cases that are readily diagnosed; 
prospective value not clear
•Extracellular IgG4 in 76% of eosinophilic esophagitis 
cases



IgG4 immunohistochemistry

Zukerberg, et al Histopathology 2016; 68(7):  968-976.



GERD versus Eosinophilic Esophagitis
Can’t We Just Sequence Something?

•Several genes implicated
•16p13, which encodes CLEC16A, DEXI, CIITI
•Expressed in immune cells and esophageal epithelium

•TLR3, which regulates Th2-mediated inflammation
•Synergistic effects of CAPN14 (calpain 14) and TSLP
(thymic stromal lymphopoietin) alterations in some 
patients

Kottyan, et al. Genes Immun 2018; Epub ahead of print.
Martin, et al. J Allergy Clin Immunol 2018; 141(5): 1690-1698.

Avlia-Castellano, et al. United European Gastroenterol J 2018; 6(3): 349-357.



Eosinophils in the Distal Esophagus
Take Home Points

•Most cases of GERD and eosinophilic esophagitis are readily 
distinguished
•The greater the number of eosinophils and more biopsies showing 
eosinophilia, the greater the likelihood of eosinophilic esophagitis

•For cases with modestly increased eosinophils (15-25/HPF), 
but lacking superficial aggregates
•Descriptive diagnosis is probably safest
• “Active esophagitis with increased eosinophils”

•No value to counting eosinophils when establishing diagnosis
•Comparing eosinophilia after treatment may be helpful





Case 2 

•30-year-old woman 
with dysphagia
•History of psoriasis
•Upper endoscopy 
revealed 
trachealization
with multiple rings



Expanded mucosa with intraepithelial lymphocytes

Patchy parakeratosis



Lots of intraepithelial lymphocytesAggregates of intraepithelial lymphocytes with mucosal edema



Dyskeratotic epithelial cells

Diagnosis: Lymphocytic esophagitis



Lymphocytic Esophagitis

•Increasingly recognized as more patients undergo biopsy of 
proximal esophagus for eosinophilic esophagitis
•Females affected more than males, older adults
•Dysphagia, odynophagia, dysmotility
•Endoscopy
• 30% normal
•Plaques, rings, furrows simulating eosinophilic esophagitis

•Histology
• >20 lymphocytes/HPF with infrequent or absent granulocytes



Lymphocytic Esophagitis
Problematic Issues

•Histologic features (sole criterion for diagnosis)
• >20 intraepithelial lymphocytes/high-power field with rare granulocytes

•Lymphocytes normally present in the esophagus
• 10-15 intraepithelial lymphocytes/HPF widely regarded as normal
• 17 asymptomatic volunteers with normal pH, normal endoscopic findings
• 26+18/HPF within 2 cm of GEJ (up to 62/HPF)
• 24+11/HPF 5 cm above GEJ (up to 46/HPF)
• 23+9/HPF 10 cm above GEJ (up to 41/HPF)

•Entity defined by descriptive histologic diagnosis with no 
requirement for correlation with symptoms, or endoscopy

Putra, et al. Am J Surg Pathol 2016; 40(12):  1679-1685.



Feature Baseline 1 Week 2 Weeks

Histologic Evaluation

Lymphocytes Absent Mild-to-
moderate

Mild-to-
moderate

Neutrophils Absent Absent Absent

Eosinophils Absent Absent Absent

Papillary hyperplasia Minimal Moderate Moderate

Intercellular edema Minimal Moderate Moderate

Confocal Laser Endomicroscopy

Intercellular space (mean) 3.2 µm 4.0 µm 5.1 µm

Capillary width (mean) 11.0 µm 14.1 µm 15.0 µm

In vivo Evidence for Role of Lymphocytes in 
Gastroesophageal Reflux Disease

•Patients with PPI-responsive 
GERD
• Stopped PPI therapy
•pH monitoring
•Biopsy samples obtained at 
baseline, 1 week and 2 
weeks following PPI 
withdrawal
• Lymphocytes can be 
numerous (>50/HPF)

Dunbar et al. JAMA 2016; 315(19):  2104-2112; Basseri, et al. Dis Esophagus 2010; 23(5):  368-376.



Lymphocytes in GERD, often 20/HPF or more



Lymphocyte-rich esophagitis confined to gastroesophageal junctional region is usually GERD



Lots of lymphocytes and edema; few granulocytes

Lymphocytes are not specific for lymphocytic esophagitis

Eosinophilic parakeratosis is a clue



A diagnosis of lymphocytic esophagitis doesn’t make sense in this case, does it?

PAS-D stain



Intraepithelial Lymphocytosis is 
Common in Dysmotility Disorders

•Prevalence
•67% of achalasia cases
•40% of patients with nutcracker esophagus
•20% of patients with diffuse esophageal spasm; usually focal

•CD4+ T-cells predominate
•CD4/CD8 ratios may be useful in classification of 
lymphocytic esophagitis

•Likely secondary to stasis
Goldblum, et al. Am J Surg Pathol 1994; 18(4):  327-337.

Xue, et al. Am J Surg Pathol 2015; 39(11):  1558-1567. 
Putra, et al. Am J Surg Pathol 2016; 40(12):  1679-1685.



Lymphocytic Esophagitis 
What Is The Clinical Significance?

•Clearly associated with Crohn disease in 
pediatric patients
•Adult patients
•No established association with Crohn or celiac disease
•Relationship might be masked by inclusion of patients 
with GERD (at least 50% of reported cases), achalasia, 
and other known causes of lymphocytosis

Purdy, et al. Am J Clin Pathol 2008; 130:  508-513; Haque, et al. Gut 2012; 61:  1108-1114.
Cohen et al. Gastroenterology 2012; 46:  828-832; Pasricha, et al. Dig Dis Sci 2016; 61:  2935-2941.

Rubio et al. Am J Clin Pathol 2006; 125:  432-437.



Lymphocytic Esophagitis
Beyond GERD and Motility Disorders

•60 adult patients with “lymphocytic esophagitis” in 
biopsy samples
•Excluded patients with GERD symptoms and only one 
biopsy of distal esophagus or gastroesophageal junction
•Excluded achalasia or other motility disorders

•Remaining 30 patients
•Samples from multiple levels showed lymphocytosis
•Lymphocytosis of GE junction accompanied by 
lymphocytosis proximally



Feature Number of Affected Patients

Presenting Symptoms

Dysphagia 18 (60%)

GERD-type complaints 9 (30%)

Autoimmune diseases/Altered immunity 19 (64%)

Collagen vascular disease 4  (13%)

Crohn disease 3 (10%)

Diabetes 3 (10%)

Celiac disease 2 (7%)

Thyroiditis 3 (10%)

Other (Psoriasis, HIV/AIDS, Lyme disease, CVID) 4 (13%)

Malignancy (leukemia in 2 cases, solid tumors in 5 cases) 7 (23%)

Endoscopic Findings

Normal 9 (30%)

”Eosinophilic esophagitis-type” features 12 (40%)

Esophageal rings or trachealization 7 (23%)

Plaques or nodules 6 (20%)

Furrows 3 (10%)

Stricture or web 2 (7%)

Schatzki ring 5 (17%)

Features of 30 Patients with Diffuse Lymphocytic Esophagitis



Lymphocytic Esophagitis
Endoscopic Features

Furrows and plaques Rings



Lymphocytic esophagitis

Lymphocytes most numerous in peripapillary epithelium



Lymphocytic esophagitis is a lot more than simply increased intraepithelial lymphocytes

Edema more pronounced in deep mucosa

Dyskeratotic cells



Lymphocytic esophagitis

Clustered lymphocytes

Dyskeratotic cells



There are many causes of 
esophageal lymphocytosis….
A diagnosis of lymphocytic 

esophagitis requires clinical 
correlation



Lymphocytic Esophagitis
Take Home Points

•Think about lymphocytic esophagitis when
•Numerous lymphocytes with clustering and epithelial cell injury
•Dyskeratotic epithelial cells
• Intercellular edema
•Diffuse mucosal abnormality (not limited to the GE junction)

•Counting lymphocytes is as valuable as counting eosinophils
•Several entities can be associated with increased lymphocytes
•Exclude GERD, candidiasis, achalasia, and other motility disorders

•Restricted definition identifies immune-mediated condition 
similar to lymphocytic “itis” elsewhere in the GI tract





Case 3

•82-year-old woman 
with CHF, COPD, and a 
recent fall
•Admitted to evaluate 
for iron deficiency 
anemia

Large casts of desquamated material

Underlying mucosa essentially normal



Fragments of squamous epithelium with thick layer of parakeratosis



Two-toned parakeratosis

Uninflamed squamous epithelium



Necrotic parakeratosis

Viable parakeratosis



Esophagitis Dissecans Superficialis
Sloughing Esophagitis

•Elderly patients often with chronic debilitating diseases
•Men and women equally affected
•Asymptomatic, dysphagia
•Self-limited with endoscopic resolution
•Medications
•NSAIDs, bisphosphonates, potassium chloride
•CNS depressants
•Medications that cause dry mouth (opioids, SSRIs)



Two-toned parakeratosis

Sloughing Esophagitis



Necrotic parakeratosis

Parakeratosis

Sloughing Esophagitis



Two-toned layer of parakeratosis

Sloughing Esophagitis



Essentially normal underlying squamous epithelium



Neutrophils occasionally detected subjacent to parakeratosis



Underlying mucosa is not normal

Desquamating Diseases Mimic 
Esophagitis Dissecans Superficialis

Thin strips of parakeratosis; not dead or “two-toned”

Radiation-induced esophageal injury



Thin mucosa with dyskeratosis

Vacuolated cells in basal zone

Radiation injury

Squamoid cells in basal region



Graft versus Host Disease Apoptotic keratinocytes

Desquamating Diseases Mimic 
Esophagitis Dissecans Superficialis



Alendronate: severe injury, may completely desquamate



Alendronate: extensive necrosis



30-year-old man with odynophagia Sloughed, viable epithelium with reactive features

Desquamating Diseases Mimic 
Esophagitis Dissecans Superficialis



Pemphigus vulgaris: bullae are flaccid, easily disrupted, or desquamative



Clue: “Papillary” projections of lamina propria sufaced by single cell layer

Pemphigus vulgaris



Tombstone basal keratinocytes

Confirm with DIF for intercellular IgG and C3 deposits



There are many mimics of 
sloughing esophagitis….

The histologic diagnosis requires 
clinicopathologic correlation



Esophagitis Dissecans Superficialis
Take Home Points

•Two-toned parakeratosis with necrotic superficial layer 
•The epithelium under parakeratotic layer is normal 
•The clinical picture fits
•Diffuse desquamation with normal underlying mucosa in 
asymptomatic/mildly symptomatic patient

•Other etiologies are excluded 
•Radiation
•Graft versus host disease
•Drugs (bisphosphonates)
•Bullous disorders





Case 4

•30-year-old woman with 
odynophagia
•Otherwise well
•Endoscopy revealed 
severe esophagitis with 
ulcers in upper 
esophagus



Dense lamina propria inflammation associated with mucosal edema

Minimal inflammation



Striking edema in deep mucosa with neutrophils

Patient taking doxycycline for acne



Pill Esophagitis

•More common among older patients
•Sites of luminal narrowing (GE junction, extrinsic 
compression)
•Many medications cause injury; the ones we can 
recognize are
•Iron
•Kayexalate
•Bisphosphonates (alendronate) 
•Tetracyclines (treatment of acne)



Ulcer debris may contain foreign material (pill fragments) 



Crospovidone not specific (filler in many medications)

Pill fragments in epithelium



Refractile material not specific; microcrystalline cellulose is a common filler

Courtesy of Dr. Elizabeth Montgomery, Johns Hopkins University



Iron pill esophagitis





Kayexalate

Basophilic fragments with sharp edges

Maybe that is a rhomboid



Kayexalate

Internal “fish scale” structure



Kayexalate Sevelamer

CholestyramineNone of these

“Fish scales”
Purple, 
jagged

Pink with yellow 
edge
“two-toned”
Cracked scales

Bright red, 
purple
No internal 
structure



A Word on Kayexalate

•Important cause of ulcers and necrosis (~2000)
•Concentrated sorbitol carrier
•Sorbitol, not kayexalate, is the culprit
•Newer formulations (since ~2010) contain no 
sorbitol and, thus, do not cause mucosal injury
•Detection of crystals in an ulcer does not mean 
kayexalate (or any other resin) caused the ulcer
•Patients taking these agents at risk for 
gastrointestinal ulcers due to other reasons



Drug-Related Contact Injury

•Ingested agent in salt form that obtains a 
proton from salivary secretions, water, or 
gastric acid
•Unassociated with pill fragments
•Localized acid burn with coagulative necrosis
•Severe mucosal injury with bullae or 
desquamation



Alendronate: severe injury, may completely desquamate



Bisphosphonate salt is acidified at pH<2.5 (injury propagated in GERD patients)

Coagulative necrosis of squamous epithelium



Bottom heavy neutrophilic inflammation with edema: Think tetracyclines



Tetracyclines: striking mucosal edema or bullae with neutrophils



Tetracyclines: Sloughed necrotic epithelium



Medication-Related Injury
Take Home Points

•Disease is discontinuous with gastroesophageal 
junction
•Ulcers in mid/upper esophagus
•Foreign material is embedded in inflammatory 
foci 
•Mucosal necrosis
•“Bottom heavy” pattern of injury with edema and 
inflammation (neutrophils)





Case 5

•46-year-old male bone 
marrow transplant 
patient
•Upper abdominal pain 
localized to left upper 
quadrant
•Esophageal erosions
•Ulcers in the fundus











Differential Diagnosis of 
Multinucleated Squamous Cells

•Gastroesophageal reflux disease
•Chemotherapy or radiation
•Viral Infection



Reactive multinucleated squamous cells

Similar chromatin to background cells



Reactive multinucleated squamous cells

Nucleoli, no molding



Chemotherapy-induced esophagitis

Desquamative or multifocal ulcers



Chemotherapy-induced esophagitis

Variable inflammation

Hypereosinophilic cytoplasm



Chemotherapy-induced esophagitis

Degenerated keratinocytes

Reactive cytologic atypia



HSV esophagitis



HSV esophagitis



HSV esophagitis: inclusions adjacent to ulcer



HSV esophagitis: inclusions adjacent to ulcer

Molded with inclusions (Cowdry B)



Don’t dismiss luminal junk and ulcer debris

HSV esophagitis



Cells bright orange or pink with hard cytoplasm

HSV esophagitis



HSV esophagitis



HSV esophagitis: Macrophage-rich infiltrate can be a clue



Varicella zoster: be careful, it can look just like herpesvirus inclusions



Varicella zoster esophagitis may be associated with systemic disease



Varicella zoster inclusions  associated with hemorrhage and organizing fibrin



Varicella zoster associated with epithelial cell necrosis



Varicella zoster viral inclusions in deep mucosa



Varicella zoster viral inclusions in peri-papillary epithelial cells



Diagnosis: varicella zoster virus esophagitis

Varicella zoster immunostain



Varicella zoster viral infection causes hemorrhagic gastritis



Varicella zoster viral gastritis

Ulcers with extensive gland loss



Ulcers with extensive gland loss

Gland apoptosis

Varicella zoster viral gastritis



Varicella zoster gastritis with apoptosis in the glands



CMV esophagitis: ulcers with dense inflammation; no squamous cell inclusions



Clue: endothelial cell injury with hyperplasia and neutrophils



What’s New In Esophageal Pathology?
Take Home Points

•Diverse etiologies produce similar histologic changes
•Clues to classification
•Distribution of injury in mucosa
•Nature of inflammatory infiltrate
•Severity of epithelial injury

•Correlate with clinical history, medications, and 
endoscopy
•The best ancillary test is often a phone call




