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Eosinophilic esophagitis (EoE) is an increasingly recognized lo-
cal inflammatory condition of the esophagus. Although EoE is 
defined and tracked by the number of eosinophils in the esoph-
ageal epithelium, lamina propria fibrosis is also considered a 
specific finding for EoE.1 Fibrosis of the esophageal lamina 
propria (ELP) is thought to contribute to disease symptoms and 
severe sequelae, specifically early-onset esophageal fibrosteno-
sis, dysmotility, and esophageal food impactions. It is unknown 
why some pediatric cases of EoE rapidly progress to esophageal 
fibrosis, but the fibrostenotic phenotype often requires more 
aggressive EoE management and serial esophageal dilations. 
Tissue biopsies in children are evaluated for ELP in only about 
50% of cases, making it difficult to classify the degree of fibrosis 
and track the response of ELP fibrosis to treatment.2 Howev-
er, an adult study reported that side-opening cutting forceps 
increased the ELP diagnostic yield to >90%.3 Thus, this pilot 
study used these side-opening forceps to assess the safety and 
yield of ELP in pediatric patients with known EoE. Our hy-
pothesis was that the side-opening forceps would: (1) safely 
yield better oriented esophageal tissue biopsies compared to 
single-use alligator jaw forceps; and (2) enable the more reliable 
and informative assessment of ELP by histopathologists. 

Over a 6-month study period, consecutive patients with pre-
viously diagnosed EoE were invited to participate in this study. 
All patients were under the care of the Primary Children’s 
Hospital Food Allergies and Eosinophilic Disorders Program 
and recommended upper endoscopy with biopsy to assess the 
current EoE status. This study received approval from the in-
stitutional review board of Intermountain Primary Children’s 
Hospital, Universi ty of Utah (No. 00106544) and all patients or 
their legal guard ian provided informed consent. After obtaining 
informed consent, we used side-opening rounded-cup cutting 
forceps (FB-45Q-1; Olym pus) (Fig. 1) to obtain esophageal bi-
opsies during the upper endoscopy. All biopsies were obtained 
by a single gastroenterologist with expertise in pediatric EoE 
(JOR). During the endoscopy, a visual esophageal assessment 
was performed using the endoscopic reference score (EREFS).4 
Biopsies were obtained via the “turn and suction” method in 
which the side-opening forceps were appropriately oriented in 
the esophageal lumen, the flexible upper endoscope was turned 
toward the esophageal wall (to focus on areas of apparently ac-
tive EoE based on visual hallmarks), and the endoscope suction 
was positioned so that the esophageal mucosa was sucked up 
toward the forceps before their closure.5 Postoperatively, the pa-
tients’ charts were reviewed for complications (pain, dysphagia, 
significant bleeding). All patients received a standard postoper-
ative phone check within 48 hours by a trained endoscopy staff. 
Clinical pathologists reviewing biopsies were not alerted to the 
use of side-opening forceps and gave standard histopathology 
reports, including eosinophils per high-power field (HPF). As 
published previously, histologic analyses at our hospital are per-
formed with a microscope (BX50; Olympus) with an HPF area 
of 0.309 mm2. 

Over the study period, 27 children with previously diagnosed 
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EoE were enrolled. There were 21 male patients (77.8%) in this 
study. The average age at diagnosis was (the authors should 
provide the age) years old.6 At least four esophageal biopsies 
were obtained from each patient, and the tissue was adequate 
for standard histologic assessment for all participants. Active 
EoE was identified in just over half of the patients, with 75% of 
those cases having adequate ELP for assessment. Fibrosis was 
identified in 82% of those in whom ELP was present. Figure 2 
displays a well-oriented esophageal biopsy specimen with active 
EoE and abundant ELP with significant fibrosis. This result was 
characteristic of most study specimens obtained from patients 
with active EoE. Both of the children with active EoE but no 
ELP fibrosis were receiving medical and diet therapy for EoE. 
ELP was not mentioned in the pathology reports of any of the 
12 patients with remitted EoE. Patients with fibrosis had higher 
EREFS, and three patients with ELP fibrosis had rings or oth-
er evidence of abnormal esophageal architecture (stenosis or 
stricture). There were no concerns reported by any of the 27 
participants or their parents during the postoperative phone 
check-ins. There were no adverse events attributed to use of the 
side-opening forceps. 

This pilot study found that side-opening biopsy forceps were 

Fig. 1. The Olympus FB-45Q-1 forceps used in this study require a 
2.2-mm working channel.

Fig. 2. Histopathology results obtained via side-opening round cups 
forceps (hematoxylin and eosin stain, ×40).

used safely in pediatric patients with EoE and reliable for ob-
taining stratified squamous epithelium samples for histopatho-
logic assessment. Using side-opening forceps, the ELP yield in 
patients with active EoE was higher than previously reported.2 
This increased ELP yield allowed for comparison between ELP 
fibrosis and EREFS, which was notable (Table 1). Moreover, 
side-opening forceps are reusable, which lessens the endoscopy 
carbon footprint.7 Their use also may confer significant cost 
savings for EoE patients who require repeated esophagoscopy 
and may be charged for single-use disposable forceps. Sin-
gle-use forceps do not require processing, do not dull over time, 
and carry a significantly lower infection risk than reusable for-
ceps. 

Our study’s limitations include its small sample size from a 
single center. However, in reviewing these samples with our 
chief histopathologist, there is reason for optimism. As reported 
by Bussmann et al.3 in adults, the use of side-opening forceps 
in pediatric patients appeared to cause less tissue trauma (less 
tissue ripping and crushing) than the standard alligator jaw bi-
opsy forceps, producing more consistently well-oriented biopsy 
samples. The factors that can influence increased yield of the 
side-opening forceps versus alligator jaw forceps include orient-
ing the mobile open side perpendicular to the mucosa followed 
by suction, allowing for the cutting action of the forceps to pen-
etrate deeper into the lamina propria as they are closed. Also, 
the cutting action likely contributes to smoother, more distinct 
margins of specimens compared to torn or smashed tissue spec-
imens that are obtained by the two sets of gripping teeth of alli-
gator forceps. There is likely a learning curve for the individual 
endoscopist in terms of proficiency with using the side-opening 

Table 1. Side-open forceps biopsy results 

Patient data Active EoE  
(n=15)

Remitted EoE  
(n=12)

Age at diagnosis (mean, yr) 5.07 6.33
Age at study endoscopy (mean, yr) 8.73 9.25
Male 13 (86.7) 8 (66.7)
Peak eosinophils/high-power field 

(mean)
57 2

LP noted as present in pathologic report 11 (73.3) 0
LP reported to be fibrotic in  

pathologic report
9 (81.8) 0

EREFS if fibrosis present (mean) 4.67 N/A
EREFS if fibrosis absent (mean) 3 0.58

Values are presented as number (%).
EoE, eosinophilic esophagitis; LP, lamina propria; EREFS, endoscopic ref-
erence score; N/A, not applicable.
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forceps that may contribute to ELP yield. 
A common goal for EoE therapy is to reduce eosinophil in-

flammation, specifically to peak eosinophil counts <15/HPF, the 
threshold value that defines active EoE disease. However, our 
next goal is to study the correlation between ELP findings and 
patient-reported outcomes and other clinical metrics, specifi-
cally utilizing the pediatric EoE symptoms scores v2.0 (PEESS 
v2.0) questionnaire (which focuses on primary symptoms of 
dysphagia, pain, gastroesophageal reflux disease, nausea, and 
vomiting),8 the Pediatric Quality of Life Inventory Eosino-
philic Esophagitis Module,9 and esophageal distensibility and 
measurement data obtained via the endoscopically obtained 
functional luminal imaging probe.10 With exception of the dys-
phagia symptom domain, esophageal eosinophil counts do not 
match PEESS severity particularly well4; thus, we intended to 
explore whether ELP fibrosis may correlate better with more 
severe symptoms, which would highlight ELP as a key pediatric 
EoE treatment target. Obtaining ELP biopsy samples for every 
patient could result in better individualized treatments resulting 
in better patient-centered outcomes as well as the determina-
tion of future treatment policies or prediction of prognosis. Fu-
ture studies should focus on the use of side-opening forceps in 
larger pediatric cohorts (including intrasubject repeated mea-
sures in treated patients), with specific attention paid to which 
treatments have the greatest ability to resolve ELP fibrosis in 
those with early evidence of this issue. 

In summary, side-opening cutting forceps are safe to use and 
appear more reliable for obtaining esophageal biopsy samples of 
ELP for determining fibrosis versus standard pediatric alligator 
jaw biopsy forceps in pediatric patients with active EoE. 
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