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Abstract

Introduction: Hirschsprung's disease is a congenital anomaly
affecting intestinal motility. Its main characteristic is the absence
of ganglion cells in the distal colon, which results in chronic
constipation. To date, confirmatory biopsies in the pediatric
population have been obtained through suction biopsies or open

surgical procedures. Therapeutic endoscopic full-thickness
resection (EFTR) has been successfully used in adult
endoscopy to treat various diseases of the lower

gastrointestinal tract. This procedure has been shown to be
safe and effective. Methods: A single-center retrospective case
series study from May 2024 to September 2025, including 13
pediatric patients aged 3.5-14.4 years (median 9.5 years) with
therapy-refractory constipation, who underwent an EFTR biopsy
using Ovesco diagnostic FTRD® as part of the diagnostic workup
for Hirschsprung's disease. EFTR was performed in the distal
rectum, 2 cm above the linea dentata, to exclude an ultrashort
variant of Hirschsprung’s disease. Results: All EFTR procedures
were successful, and only 1 patient had non-hemodynamically
relevant rectal bleeding during the 1-year follow-up. All biopsies
fulfilled the requirements to validate or exclude Hirschsprung’s

disease, showing an excellent success rate of full-thickness
resection (100%). Conclusions: This is the first case series of
EFTR using the Ovesco diagnostic FTRD® technique in pediatric
patients for the diagnosis of Hirschsprung’s disease. EFTR is a safe,
time-saving, and successful method that can be used to diagnose
Hirschsprung’s disease in pediatric patients starting from 3 years

of age. © 2025 The Author(s).
Published by S. Karger AG, Basel

Introduction

Bowel motility disorders result from neuromuscular
dysfunction of the small and/or large bowel, including the
rectum. The motility of the intestine (small and large) is
regulated by the interplay of smooth muscle cells, inter-
stitial Cajal cells, and the enteric nervous system cells [1, 2].

The main entities of bowel motility disorders in the
pediatric population are pediatric intestinal pseudoob-
struction, acute colonic pseudoobstruction, idiopathic
megacolon/-rectum, slow transit constipation, and
Hirschsprung’s disease. All the above-mentioned disorders
have chronic constipation in common, and it is difficult to
differentiate one from another.

The role of histopathology is essential in the differ-
entiation of these conditions. To diagnose or exclude
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most of these diseases, a full-thickness intestinal wall
biopsy is needed. It is required that all layers of the
intestinal wall are visible in the histopathological section,
must have a 3-mm diameter and with a mucosal tissue
proportion of at least one-third of the sample. This type
of biopsy provides the complete neuromuscular struc-
tures of the intestinal wall, thus enabling (immune)
histological investigation of the colon, small intestine, or
stomach [3, 4].

Hirschsprung’s disease is a congenital developmental
motility disorder, characterized by the absence of ganglion
cells in the myenteric and submucosal plexuses of the
intestine, depending on its extension. This results in
functional intestinal obstruction and motility problems.
Hirschsprung’s disease can present itself as a neonatal distal
obstruction, enterocolitis or chronic, therapy-resistant
constipation in case of an ultrashort variant. It has an
incidence of 1:5,000, with males being more affected than
females by a ratio of 4:1 [5]. Hirschsprung’s disease de-
velops during the first fetal trimester. Ganglion cells stem
from the neural crest cells. The vagal neural crest cells begin
migrating retrocaudally along the whole colon around
week 5 of gestation, reaching the hindgut by week 7. The
sacral neural crest cells start migrating around week 7-12
of gestation, beginning at the caudal end and contributing
to the distal hindgut. In Hirschsprung’s disease, these cells
fail to migrate to the distal colon, especially the rec-
tosigmoid region, explaining the lack of ganglion cells in
this condition [6]. Hirschsprung’s disease is classified into 4
types: short Hirschsprung (75-80%), long Hirschsprung
(10%), total colonic aganglionosis (5%), and ultrashort
Hirschsprung (5-10%) [7, 8].

If Hirschsprung’s disease is clinically suspected, im-
aging studies should be performed, and contrast enema
is the radiologic test of choice [2, 9]. The gold standard
for diagnosing Hirschsprung’s disease is the histopath-
ological confirmation of the absence of enteric ganglion
cells using a full-thickness biopsy of the distal rectum [5,
10]. The most frequently used surgical methods to date
are suction and incisional rectal biopsies [9].

Endoscopic full-thickness resection (EFTR) has been
successfully used in adult gastroenterology to remove
epithelial and subepithelial benign or neoplastic lesions
[11, 12]. This method represents the least invasive
procedure for performing resections or biopsies [3]. In
this paper, we present the results of a retrospective
single-center case series, in which 13 pediatric patients
underwent an EFTR with FTRD® for acquiring full-
thickness intestinal wall biopsies of the rectum for the
diagnosis of Hirschsprung’s disease.

Biopsy Methods in Hirschsprung’s Disease

Rectal biopsies taken through an open surgical pro-
cedure represent an established method for gaining
appropriate biopsies. The success of this method is more
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than proven; however, it involves surgery, risks from
general anesthesia, and preparation of the operating
room to obtain the biopsies. Thus, other techniques are
becoming more common, such as suction biopsy, as they
provide a less invasive procedure.

Acetylcholinesterase histochemistry and hematoxyin
and eosin (H&E) staining are the most widely used
histopathological methods. H&E is sufficient to exclude
Hirschsprung’s disease if any number of ganglion cells
can be spotted. In the case of infants and neonates, H&E
has certain limitations because of the age-dependent
small and immature appearance of these ganglion
cells. In case of a challenging diagnosis, an additional
staining with calretinin or microtubule-associated
protein-2 should therefore be performed [13]. These
markers stain ganglion cells in the submucosal plexus,
but do not stain an aganglionic bowel, allowing the
pathologists to rule out Hirschsprung’s disease [14-16].

Suction biopsies do not require general anesthesia,
and the procedure is performed relatively quickly. This is
of particular interest, especially in neonates or infants. As
the patients grow older, the thickness of the rectal
mucosa increases, making this approach less successful
in the subset of older children [17]. Three biopsies
should be taken 3 cm above the linea dentata. Each
biopsy should have a 3-mm diameter, and one-third of
the tissue should contain mucosa. Suction biopsy is
currently the method of choice for diagnosing Hirsch-
sprung’s disease in neonates and infants [18].

Both surgical full-thickness resection biopsies and
suction biopsies are comparable in terms of safety, with
very low complication rates. Surgical biopsies have a
complication rate starting at 2%, while suction biopsies
have a rate starting at 0.65%. Common adverse events
include persistent rectal bleeding, perforation, fecal in-
continence, persistent rectal pain, and sepsis [19].

The main difference between surgery and suction
biopsy, in addition to the time required to perform the
procedures and the risks of anesthesia, is the validity of
the biopsies obtained. Surgical biopsies are conclusive in
97% of cases, while suction biopsies are conclusive in
only 60% of cases. This explains the recommendation of
the European Reference Network of Clinical Experts
(ERNICA) in its 2020 Guidelines to take 2-3 suction
biopsies, as these are usually small, with the risk of
leading to inconclusive results [1, 4].

EFTR with the FTRD® System has been gaining
ground in adult gastroenterology as a method for re-
moving polyps, mucosal and submucosal lesions, and
neoplasms [20-22]. The FTRD device involves the use of
a special cap manufactured by Ovesco. This technique
has multiple advantages over conventional methods.
Using FTRD, the tissue to be resected can be endo-
scopically marked before starting the procedure, thus
ensuring that only the desired tissue is resected.
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This technique has the valuable advantage of allowing
a biopsy to be obtained while the biopsy site is clipped
and cauterized for securement in a single procedure. This
provides increased safety, as a clip is placed and the
biopsy site is cauterized.

In addition, this procedure can be performed under
sedation, with no requirement for general anesthesia.
This approach not only streamlines planning but also
significantly reduces procedure time, a benefit that ex-
tends to both the general population and, most notably,
pediatric patients.

A systematic review of studies performed on adult
patients with colorectal cancer who underwent an EFTR
to resect lesions showed a low rate of overall adverse
events (11.8%). Among these were pain close to the linea
dentata (0.1%), bleeding (6.2%), perforation (2.5%), and
inflammation/infection (1.3%). It is worth noting that
the patients reported in the above study were adult
patients with gastrointestinal disease and multiple co-
morbidities. It is also relevant that endoscopic resection
was used for therapeutic rather than diagnostic
purposes [23].

There have been cases in which full-thickness intes-
tinal biopsies were performed in combination with
laparoscopic surgery for taking multiple small bowel and
colonic biopsies in children with obstructive symptoms
after a pull-through operation due to Hirschsprung’s
disease [24]. There are several papers, that report adult
patients who underwent an EFTR under mild sedation
for diagnostic purposes of complex gastrointestinal
motility disorders. The histologic diagnoses ranged from
aganglionosis to eosinophilic leiomyositis. The thickness
of the biopsies was adequate for histopathological ex-
amination and diagnosis [25-27].

Methods

We performed a retrospective single-center study
from May 2024 to September 2025, including 13 pedi-
atric patients aged 3.5-14.4 years (median 9.5 years) with
therapy-refractory constipation who underwent an
EFTR as a part of the diagnostic examination for
Hirschsprung’s disease.

The biopsies were taken employing a dedicated full-
thickness resection device (Ovesco, diagnostic FTRD®)
representing a modified OTS clip with an integrated
electrosurgical snare enabling a one-step EFTR. Within
this procedure, the colonic wall is gently gripped with a
dedicated grasping device and retracted into the cap until
sufficient tissue has been mobilized. The target tissue
does not have to be suctioned (Fig. 1). After this step, the
clip is deployed by turning the handwheel of the device.
Clip deployment is confirmed when the white circle of
the cap shown in Figure 1 is no longer detectable. If the
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Fig. 1. Grasping the rectal mucosa wall 2 cm above the linea
dentata into the OTSC device cap.

white circle is still visible, the clip has not been com-
pletely deployed, and another turn on the handwheel is
needed. Once the clip has been successfully deployed, the
integrated snare needs to be closed, followed by a sub-
sequent electrothermic resection of the grasped tissue
using an Erbe Endocut Vio 200 System (Effect 5, Cut
max.180 Watts, Coag max. 20 Watts; Fig. 2). The EFTR
procedure is depicted in Figure 3.

Biopsies were taken 2 cm above the linea dentata, as
there is a physiologic aganglionic zone 2 cm under the
linea dentata and keeping this in mind is important to
avoid false-positive results [8]. The biopsies were eval-
uated by our Pathology Department using a H&E
staining, as well as a microtubule-associated protein-2
staining (Fig. 4-6).

Results

Thirteen children aged between 3.5 and 14.4 years
(median 9.5 years) underwent an EFTR biopsy under
sedation as a part of the diagnostic examination for
Hirschsprung’s disease. The median procedure time was
13.8 min (range: 8.5-20 min), without being influenced
by the age of the patients. The median hospital stay for
our patients was 2 days. The patients occasionally needed
pain medications, but all the patients were discharged
pain-free. The median size of the taken biopsies was
18.3 x 14.8 x 3.7 mm (range: 13-22 x 13-21 x 1-8 mm).
This size is comparable to the size of samples obtained by
open surgical biopsy, making EFTR a representative and
less invasive method [4]. The technical success rate and
full-thickness resection rate were 100%. The pathology

Gonzélez Garcia et al.



Fig. 2. Post-resection control showing no adverse events. The clip
has been successfully applied and is highlighted with an arrow.

report confirmed that all collected biopsies were con-
clusive. None of our patients had Hirschsprung’s disease.
After the procedure, we continued the therapy with
Macrogol to improve stool consistency and avoid pain or
bleeding from the lesion. During a 6-month follow-up
after the procedure, we reported 1 patient with non-
hemodynamically relevant persistent rectal bleeding. At
control rectoscopy, we observed slight bleeding at the site
where the biopsy was taken. The site was cauterized
using an electrocautery, and the bleeding ceased.

Discussion

We report the first use of the EFTR technique to
diagnose Hirschsprung’s disease in the pediatric pop-
ulation. Even though none of the patients, in whom we
performed the EFTR, had Hirschsprung’s disease, the
technique showed the feasibility of diagnosing Hirsch-
sprung’s disease.

This technique signifies a substantial advancement
in the field of diagnosing Hirschsprung’s disease.
However, it should be noted that a limitation in its
application has been identified. The EFTRD diagnostic
cap, developed by OVESCO, has a diameter of 19.5
mm, which limits its usefulness in very young patients.
The youngest patient documented in our study was
3.5 years of age. The procedure was performed by
means of slight dilation of the anus with a 19-mm
dilator, after which the EFTRD was inserted. The
biopsy was taken without encountering any compli-
cations. It is evident that this procedure can be suc-
cessfully performed on young children; however, it
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would be challenging to carry out the procedure on
children under 3 years of age.

Presently, the gold standard for diagnosing Hirsch-
sprung’s disease is histopathological demonstration of
aganglionosis in a rectal biopsy. The biopsy is prepared
to detect acetylcholinesterase and calretinin, among
other special stains. However, recent advancements in
diagnostic methods are aimed at enhancing accuracy,
reducing invasiveness, and expediting diagnosis.

The integration of artificial intelligence within the
medical field is a rapidly evolving area of research and
practice. Recent studies have sought to automate image
analysis, including histopathological sections and
contrast-enhanced colon enemas. However, to reach this
goal, the acquisition of substantial, reliable, and repro-
ducible data is imperative, the quality of histopatho-
logical sections and images is of utmost importance, and
the costs and investment in infrastructure are substan-
tial. However, it does not supplant the supervision of a
pathologist [28-30].

Additionally, there are studies that aim to enhance
imaging of the enteric nervous system and the micro-
structure of the colonic wall. The objective of these
studies is to improve the localization of the transition
zone, thereby delimiting the resection area. However, the
images are predominantly ex vivo images and the im-
plementation of this technique in vivo or intra-
operatively remains encumbered by several technical
challenges, including ethical and regulatory approvals,
financial constraints, and the necessity of specialized
equipment [31].

Genetic testing is an increasingly important tool in the
medical field, and Hirschsprung’s disease is no exception
to this rule. Research is currently being conducted to
identify the mutations associated with Hirschsprung’s
disease. This approach has the potential to facilitate early
diagnosis and inform treatment decisions in familial
cases. However, it should be noted that genetic variants
only account for a proportion of cases, as many muta-
tions are sporadic and cannot always predict the phe-
notype of the disease (extent, severity). It is important to
note that the cost of these tests is considerable, and that
genetic counselling is an essential component of the
process [32, 33].

Efforts are being made to standardize the number of
biopsies that should be taken and to establish protocols,
including a digital workflow for scanning slides and
integrating software tools into diagnostic pathology. The
implementation of this measure necessitates its dis-
semination in a greater number of centers. However,
ensuring the reproducibility of conditions in all centers
presents a significant challenge. The implementation of
quality control and regulatory controls is imperative,
which, in turn, necessitates substantial expenditures and
the establishment of specialized infrastructure [29, 33].
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Fig. 3. FTRD® procedure illustration. (1) Marking of the target
area for the biopsies before mounting the FTRD system. (2)
Grasping the rectal mucosa wall with the FTRD grasper. (3)
Retrieval of the rectal mucosal tissue within cap and fixation. (4)
Confirmation whether the target tissue is completely mobilized

into the FTRD cap. The clip is released by turning the handwheel.
(5) The snare is closed and an electrocauterization of the target
tissue is performed. Removal of the resected sample. Control of
resection site. Image shared with authorization from Ovesco
Endoscopy AG.

Fig. 4. Our biopsies fulfilled the histopathological requirements to
exclude or confirm Hirschsprung’s disease. H&E staining
showing all wall layers and at least one-third of the submucosa.
The arrow indicates the submucosa.
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Fig. 5. The biopsies fulfilled the histopathological requirements to
exclude or confirm Hirschsprung’s disease. H&E staining from
our patient showing ganglion cells marked by an arrow.

Despite the numerous endeavors aimed at developing
enhanced diagnostic instruments for Hirschsprung’s
disease, it is imperative to acknowledge that all the
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Fig. 6. MAP-2 staining showing multiple ganglion cells (brown
color).

aforementioned proposals are still preliminary and in the
first stages of development and require further investi-
gation and studies to attain clinical significance for the
broader population. The importance of techniques such
as the one presented in our study lies in their ability to
meet current standards while offering a more efficient
and patient-friendly alternative, particularly for pediatric
patients.

In summary, EFTR represents a time-saving, un-
complicated (no need for general anesthesia or an op-
erating room, less staff needed), safe procedure that
tulfills the specifications for diagnosing Hirschsprung’s
disease in the pediatric population. An essential re-
quirement is the training of the team to perform a
procedure without adverse events and to obtain con-
clusive biopsies.
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