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Upper Gastrointestinal Endoscopy in Pediatric Surgical
Practice

Pediatrik Cerrahi Pratiginde Ust Gastrointestinal Endoskopi

Lutfi Hakan GUNEY, Ender FAKIOGLU, Tugba ACER DEMIR

Baskent University Ankara Hospital, Department of Pediatric Surgery, Ankara, Turkey

ABSTRACT

Objective: We aimed to focus descriptively and comparatively on the children with esophageal disorders requiring
endoscopy: demographics, indications, methods, complications and outcomes.

Material and Methods: The records of the children with esophageal disorders indicative of endoscopy between
January 2005 and February 2020 at the department of pediatric surgery of a tertiary health care center were reviewed
in terms of demographic, etiological, technical aspects; including the comparison of flexible endoscopy (FE) and rigid
endoscopy (RE).

Results: Endoscopy was indicated in a total of 242 children for foreign body ingestion (n=70, 28.9%), caustic ingestion
(n=89, 36.8%), esophageal stricture (=52, 21.5%) and other rare conditions (=31, 12.8%). Fourty two of them did not
undergo endoscopy, because their caregivers did not consent. Of the rest; 102 (42.1%) underwent RE, and 98 (40.5%)
underwent FE. The mean age was 36.4+35.7 months. No statistically significant difference was detected between the
mean ages of RE and FE groups (33.3+32.1 vs. 33.7+24.9 months, p=0.918). Most of the patients who underwent
FE were significantly males (52% in FE group, 39.2% in RE group, p=0.046). Complication rate was 6.9% in RE group
and no complication was detected in FE group (p=0.008). The difference of failure rates of the groups was statistically
insignificant (3.9% in RE vs 0 in FE, p=0.066).

Conclusion: Both rigid and flexible endoscopy techniques are effective and safe for diagnostic or therapeutic esophageal
interventions. Although each has its own advantages an disadvantages, performing rigid endoscopy takes a slightly but
significantly higher risk of complication.
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0z
Amac: Calismamizda endoskopi gerektiren ¢zofagus bozuklugu olan ¢ocuk hastalarin demografik 6zelliklerini, bu
hastalarda rijid ve bukulebilir endoskopi endikasyonlarini, islem komplikasyonlarini ve sonuglarini degerlendirdik.

Gere¢ ve Yontemler: Ocak 2005 - Subat 2020 tarihleri arasinda endoskopi planlanan gocuklarin kayitlari incelendi.
Klinik veriler, endoskopi ydntemleri, sonu¢ ve komplikasyonlar arastirildi. Bukulebilir endoskopi (BE) ve rijid endoskopi
(RE) gruplarn karsilastiridi.

Bulgular: Toplam 242 olgu saptandi. Yetmisi yabanci cisim yutma (%28.9), 89'u kostik madde icme (%36.8), 52’si
6zofagus darligi (%21.5) ve 31’i diger nadir durum (%12.8) olgularydi. Kirk iki hastaya, onam verilmedigi icin endoskopi
yapilmadi. Ortalama yas 36.4+35.7 aydi. Olgularin 102’sine (%42.1) RE, 98’ine (%40.5) BE uygulandi. iki grubun ortalama
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yaslar arasinda istatistiksel olarak anlamli fark yoktu (33.3+32.1 ve 33.7+24.9 ay, p=0.918). BE yapilan hastalarin gogunlukla erkek oldugu
(BE grubunda %2, RE grubunda %39.2, p=0.046). RE grubunda komplikasyon orani %6.9’di ve BE grubunda ise komplikasyon yoktu
(p=0.008). Gruplar arasinda basarisizlik orani agisindan anlamli bir fark yoktu (RE’'de %3.9 ve BE’de 0, p=0.066).

Sonug: Hem rijid hem de bukdlebilir endoskopi teknikleri, 6zofagus hastaliklarinda tanisal veya terapétik olarak etkili ve guivenli olarak
kullanabilir. Her birine 6zgl avantaj ve kisitlliklarla birlikte, rijid endoskopinin komplikasyon riski daha yUksektir.

Anahtar Sozciikler: Cocuk, Endoskopi, Ozofagus

INTRODUCTION

In pediatric surgical practice; acquired, congenital or functional
esophageal disorders compose a remarkable group of
diseases to be managed; with their potential of becoming
highly complicated, chronic, morbid problems such as
persistent strictures, inefficient motility. The crucial functions of
the esophagus, with its unique anatomical and physiological
properties make it indispensable for an optimum quality of life.
Therefore, esophageal diseases are critical, both in terms of
timely diagnosis and proper treatment.

Foreign body (FB) ingestion is one of the most common
and serious conditions in children who are consulted to the
pediatric surgeons by emergency clinicians. For management,
endoscopic FB removal under direct visualization remains
the overwhelmingly accepted technique among others using
bougies, Foley catheter, or magnetic nasogastric tubes (1,2).
Ingestion of caustic substances is an important public health
problem associated with significant morbidity and mortality. For
children with only vomiting or drooling and those who refuse
to drink, overnight observation is routine, and endoscopy is
performed only if symptoms persist and/or the child remains
unable to take oral fluids. Endoscopy should be performed no
later than the first 24 — 48 hours after ingestion, since wound
softening later increases the risk of perforation. Injuries should
be graded with the use of standardized terminology (3).

Post-operative or post-inflammatory stricutures, anatomic
abnormalities, gastroesophageal reflux and achalasia comprise
the other indications for endoscopy in children.

Endoscopic examination and treatment of disorders of the
esophagus have taken its crucial place in surgical specialty
since the introduction of the rigid endoscope (RE) by Kussmaul
in 1868. The RE enabled direct visualization of the esophagus
and made advanced instrumentation possible. Until the
invention of the flexible endoscope (FE) in the mid-1950s, RE
was the dominant modality for diagnosis and treatment of
the esophageal pathologies. Today, both types of endoscopy
are used with overlapping indications. However, there is no
uniformly agreed or contradicted method amongst pediatric
surgeons. Both procedures are accepted to be safe and
effective in experienced hands. Generally the method chosen
depends on the surgeon’s preference The purpose of our study
is to present the demographics, indications, complications
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and outcomes of children who have undergone rigid or flexible
endoscopy in our clinic. We aimed by sharing our institutional
experience of pediatric upper gastrointestinal endoscopy with
a wide diagnostic spectrum, including the technical aspects; to
contribute improving outcomes.

MATERIAL and METHOD

The present study was approved by the Local Ethics Committee
of Bagkent University Hospital, Ankara, Turkey (Project no: KA
15/49).

A retrospective review of all children admitted with diagnosis
of an esophageal disorder which required rigid or flexible
endoscopy between January 2005 and February 2020 in the
department of pediatric surgery of a single tertiary health care
center was made.

The records of the 242 children who underwent diagnostic or
therapeutic FE or RE or both were reviewed.

Inclusion criterias; we included all the patients who were
performed FE or RE during the mentioned period. The patients
with foreign body or caustic ingestion whose caregivers did
not consent the recommended endoscopy were included only
for appropriate demographical analysis. Exclusion criterias;
we excluded the patients on whom, other techniques (Foley
catheter) were applied for esophageal FB removal.

An Olympus XP 240, 2030294 (Olympus, Japan) was used
for FE. A STORZ Esophagoscope (Germany) and STORZ
Optics (0%, 4 mm, 27005A abd 30°, 2.9 mm) were used for RE.
The patient records were initially reviewed according to the
diagnosis. The patients were divided into two groups according
to the endoscopy technique (RE or FE). Data regarding success
or failure of the procedure and complications, were examined.
A failure was defined as the need to coversion of endoscopic
method to the other modality to successfully achieve the
esophageal diagnostic or therapeutic goal.

Demographic and clinical characteristics of the RE and FE
groups were compared, using Chi-square test and Fischer’s
exact test where appropriate, and a t test, for categorical
and continuous variables, respectively. All the analysis was
computed using SPSS 24, and a p value < 0.05 was considered
statistically significant.



RESULTS

Over the 15-year period, 242 children were admitted with
esophageal conditions requiring endoscopy. Fourty two (17%)
of them were not noted to have endoscopy because their
caregivers did not consent the interventions. Although we
used their data to a certain extent of demographic review, we
excluded them from further analysis. The demographic data of
the patients who underwent upper gastrointestinal endoscopy
are listed in table I.

The mean age of the group was 36.4+35.7 months. Children
younger than three years accounted for the majority (69.8%).
Females constituted 54.5% of the population with a majority of
caustic ingestion (37.2%). The 42 patients who did not undergo
endoscopy were composed of 29 (69%) FB ingestion, 13 (31%)
suspected corrosive ingestion cases. In total; 102 (42.1%)
patients underwent RE, and 98 (40.5%) underwent FE. In four
patients, conversion from RE to FE was needed. Two of those
were FB, and the other two were corrosive ingestion cases.
Three patients had minor complications, which were dental
injury and mucosal hemorrhage.

Endoscopy for Foreign body ingestion:

The types and locations of esophageal foreign bodies are
detailed in table Il. A total of 70 children (37 males) ingested
foreign bodies. The most commonly ingested FB was a coin
(n=23, 32.8%). Other FBs impacted in the esophagus included
needle, battery, plastic toy, magnet, paper clip, pebble, button
and gold. Seven patients had a history of esophageal atresia
and tracheoesophageal fistula (EA/TEF) repair that predisposed
retention of the foreign body. Successful foreign body removal
was accomplished in all of the patients.

Endoscopy for Caustic Agents Ingestion:

Out of 89 children with caustic ingestion, 55.1% (49) were
females and 44.9% (40), males. The age group who most
commonly ingested a caustic agent corresponded to children
younger than 3 years, who accounted for 77.5% (69) of
cases (mean age 30.4+27.5 months). Thirty five (39.31%)
patients underwent RE, 41 (46.1%) underwent FE in the first

Table I: Demographics of the study group.

Characteristics n(%)
Age* 36.4 + 35.7 (2- 207)
0-3 years ' 169 (69.8)
4-10 years T 66 (27.3)
Above 11 years * 7 (2.9
Male gender ' 110 (45.5)
Esophageal conditions *
Foreign Body Ingestion * 70 (28.9)
Caustic Ingestion 89 (36.8)
Esophageal Stricture * 52 (21.5)
Other* 31 (12.8)

* Mean +SD (min.- max. months), T: n(%)
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Table II: Type and location of esophageal foreign bodies.
Type of foreign body n= 70 (%)

Coin 23 (82.9)
Needle 13 (18.6)
Battery 9(12.8)
Plastic toy 9(12.8)
Magnet 5(7.2)
Other 11 (15.7)
Type of endoscopy for FB (%)
Rigid E. 17 (24.3)
Flexible E. 24 (34.3)
No Endoscopy 29 (41.4)
Location of removed FB (%)
Proximal 1/3 23 (56)
Middle 1/3 7(17)
Distal 1/3 9 (22.9)
Stomach / distal 2 (4.1)

24 to 48 hours after ingestion and 13 (14.6%) patients were
observed conservatively. The ingested corrosives were alkaline
substances in 60 cases (67.5%) and acidic substances in
29 (82.5%). Sodium hypochloride was the most commonly
ingested alkaline agent; while hydrochloric acid was the most
common acidic substance ingested. Figure 1 demonstrates an
example for the chemical esophageal injury via FE.

Endoscopy for dilatation of the esophageal strictures:

In the study period, a total of 52 patients (33, 63.5% females)
underwent endoscopy for dilatation of esophageal strictures
with a mean age of 40.1+35.8 months. The stricture causes
were; operated esophageal atresia in 35 cases, chemical burns
in 16 cases, epidermolysis bullosa in one case. Dilatations were
performed via RE in 29 (55.7%), via FE in 23 (44.3%) patients.
Rigid over-the-guidewire dilators were used in all of the RE (29),
and three of the FE cases. Balloon dilators were used in the
remaining 20 FE cases.

Endoscopy for rare esophageal conditions:

This group included 31 patients (21 RE, 10 FE). The indications
for endoscopy include suspected traumatic esophageal
perforation in one, suspected congenital esophageal stenosis
in six, dysphagia in 10, achalasia in four, gastroesophageal
reflux (GER) and suspected mucosal changes in 10 patients.

Depending upon preference of the surgeon and clinical variables
of each case, either RE or FE was performed. No statistically
significant difference was detected between the two groups
in terms of mean age (33.3+32.1 vs. 33.7+24.9 months, p =
0.918). We found that most of the patients who underwent
FE were significantly males (52% of RE group, 39.2% of FE
group, p= 0.046). Complication rate was significantly higher
(6.9%) in RE group, as no complication was recorded for
FE group (p=0.008). There was no significant difference of
failure rate between endoscopic techniques (3.9% in RE, O in
FE, p=0.066). Our institution’s complication rate was 3.5%.
There was neither major complications requiring surgery, nor
mortality in our study group due to endoscopy. The reasons
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Figure 1: Chemical esophagitis.

for conversion to the other modality were most often related to
difficulty of visualization with one modality, need for alternative
grasping devices, and location change of the foreign body,
making alternative modality more useful.

DISCUSSION

This study provides a brief overview of the conditions
requiring endoscopy in pediatric surgical practice. Indications
include suspected GER, dysphagia, corrosive injury, upper
gastrointestinal bleeding, trauma, tracheo-esophageal fistula,
strictures, percutaneous endoscopic gastrostomy, foreign bodly,
endoscopic sclerotheraphy, variceal band ligation and anatomic
abnormalies like congenital stenoses, cartilaginous rings,
leiomyomas, duplications. These anatomical abnormalities
are usually first identified radiographically and then confirmed
endoscopically.

Most frequent indication of endoscopy in our study is corrosive
substance ingestion. Accidental ingestion of corrosive
compounds is reported to be more frequently observed in
young children, especially those younger than the age of five
(4). Our results are consistent with that, with the far lower mean
age detected (30 months). Early esophageal endoscopy (during
the first 24 to 48 hours) is considered a safe procedure (5).
Bicakgl et al.(6) state that they avoid from early esophagoscopy
as the early esophagoscopy requires unnecessarily general
anesthesia administration and this is the most fragile period
of esophagus. In our clinic endoscopy is performed only
if symptoms persist. Eighty five percent of our patients
underwent the procedure. Thirty five patients underwent RE.
We converted the RE procedure to flexible in two patients
because of the insufficient visualisation of both esophagus and
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the stomach mucosa. Most of patients (n=41) were evaluted
with FE without any complications but the patients who
were evaluted with RE had minor complications (two of them
were dental injuries one of them was mucosal bleeding that
caused insufficient visualisation). Niedzielski et al.(7) presented
their study including 150 patients who were evaluted due to
caustic ingestion between 1967 -2018. They performed FE
for all of their patients without any complication. They suggest
performing endoscopy for all patients and point out ‘endoscopy
is the most effective and widely used method for determining
the degree of injury and planning treatment’. Similarly Balderas
et al. (8) report in their retrospective study with 133 patients
that all of their patients underwent fiberobtic endoscopy with
no complications.

More than 98% of FB the ingestions in children are accidental (9).
The ingested objects usually pass through the gastrointestinal
tract without complication; however, about 20% of those
were reported to require an intervention (10). When retained,
esophageal FB may cause stricture, esophageal perforation,
tracheoesophageal fistula, aortoesophageal fistula. Those can
be mortal if the diagnosis is delayed (11,12).

The treatment option is conservative in asymptomatic
cases who swallowed a foreign body that goes beyond the
esophagogastric junction, and the size, position, nature of
swallowed foreign body and the time passed upon swallowing
are also important in treatment and follow-up (13).

Russel et al. (14) studied 12 year retrospective data including
657 children: Foreign bodies were removed by FE in 56%
patients. They reported that there were no statistically significant
differences between RE and FE in terms of complications,
procedure length and success rate. Popel et al. (2) reported a
total of 140 children with FB ingestion, 89 of which were removed
via FE. They noted that both rigid and flexible endoscopy
techniques are safe and effective in esophageal FB extraction.
However, they remarked FE takes a substantial shorter duration
compared to RE. Sink et al. (15) reported only 16% of patients
underwent FE in their retrospective study group (543 children)
and two patients required open surgical procedures for FB
removal (15). Yan et al.(16) compared the effectiveness of RE
and FE in the management of esophageal FB impactions in
adults. The perforation rate and the need for general anesthesia
were found higher in RE-associated extraction. Although FE is
generally presented to be superior with higher-technology; RE
still is reported to play an important therapeutic role in cases
of FB impaction at upper esophagus, especially when the
FB is sharp-pointed. The patient-related factors (age, clinical
condition, compliance), size and sort of the FB, the impaction
site, timing of impaction, and physicians’ expertise are the
determinants of the most appropriate management. Both FE
and RE are emphasized to be effective and safe, with similar
success and overall complication rates (17).



However, the two methods have distinct advantages related
to the procedure needed and the underlying pathology. The
primary advantage of RE is the direct access to the area of
interest. The large lumen allows for the use of a wide variety of
instruments, which in turn allows for the handling and removal
of larger objects under direct visualization. The direct line of
instrumentation is helpful when manipulating foreign bodies.

During RE, the lumen of the esophagus is maintained by the
instrument and visualization of narrow segments, the postcricoid
area in particular, is made possible. RE can be performed only
with general anaesthesia. The most obvious advantage of FE
is superior visualization of the mucosa. The fiber technology
allows for picture enhancement and offers multiple connective
options such as narrow band imaging and video output. The
FE has a far greater range of motion and flexibility and allows
the physician to reach much further into the gastrointestinal
canal, than does the rigid endoscope. FE can be performed
with general anesthesia or sedo-analgesia.

Although both procedures can lead to complications such as
pain, mucosal lesions, bleeding, dental injury and perforation
with subsequent mediastinitis, it is well documented that the
RE carries a greater risk than FE does (18,19).

Recently non-invasive tools are started to be used for diagnosis
in esophageal conditions. Gu et al. first reported a study of
magnetically controlled capsule endoscopy (MCE) examination
in children. They showed that MCE is feasible and safe in children
older than 6 years (20). Randomized prospective studies are
needed to further investigate the efficacy of endoscopy types
in children. The heterogenity of our patient population, with
different diagnoses, limited us to make comparisons of other
variables as duration of hospitalization, operation length and
the type of anesthesia The retrospective nature of this single
center study is another limitation.

CONCLUSIONS

Both rigid and flexible endoscopy techniques are effective and
safe for diagnostic or therapeutic esophageal interventions.
However, performing rigid endoscopy takes a slightly but
significantly higher risk of complication.
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