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1 | INTRODUCTION

Klinefelter syndrome (KS) is a supernumerary sex
chromosome aneuploidy defined by an extra copy of
an X chromosome. Classic findings are small and firm
testes, gynecomastia, hypogonadism, infertility, and
tall stature. Symptoms generally present after puberty.
In children, the earliest manifestations include speech
delay and learning difficulties.” Recent studies sug-
gest an increased risk of eosinophilic esophagitis
(EOE) in KS.22 Notably, there is currently a lack of
literature addressing an association between KS and
achalasia. We present a case of esophageal dilation
suggestive of achalasia in a young patient with KS, as
well as an analysis of a large-scale clinical database
demonstrating a higher prevalence of achalasia in the

KS population.

Abstract

A 4-year-old male with Klinefelter syndrome (KS), speech delay, and
intermittent history of coughing and choking during meals was referred for
evaluation. Prior evaluation with computed tomography showed a dilated
esophagus at the gastroesophageal junction. The patient was unable to
tolerate a barium swallow. Upper endoscopy was performed, and an
intraoperative esophagogram, demonstrated a “birds beak” appearance
suggestive of achalasia. There is no documented relationship between
achalasia and KS. However, we utilized TriNetX (a large-scale data clearing-
house) to demonstrate a higher prevalence of achalasia in patients with KS as
compared to the general population.
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2 | CASE REPORT
A 4-year-old male with KS and speech delay was
referred to pediatric gastroenterology for an incidental
finding of a dilated esophagus at the gastroesophageal
junction (GEJ) on a chest computed tomography after
X-ray for an upper respiratory tract infection revealed
an abnormal mediastinal silhouette. Patient's history
revealed a “very picky eater,” tolerating only chips,
cereal, soft foods, and water with several episodes of
choking or gagging on foods outside of what he
typically eats. No other notable history was reported.
The physical exam demonstrated a child with obesity,
moderate stool burden in the left lower quadrant, and
high-riding bilateral testis.

To assess potential disorders in esophageal anatomy
and motility, an esophagram was attempted. However,
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the patient was unable to tolerate the barium contrast.
Due to concern for EoE (known to be associated with
KS), an upper endoscopy was performed, which revealed
a dilated distal esophagus and a small superficial erosion
at the prepyloric region with resistance to intubation of the
GEJ. This finding raised suspicion for possible achalasia
or anatomic abnormality. Accordingly, we were able to
leverage a fully protected airway to complete a partial
intraoperative esophagram. We placed a nasogastric
(NG) tube, introduced gastrografin (10 cc), and obtained
intraoperative X-rays. This was completed in 25 min with
good tolerance by the patient. The esophagram demon-
strated a classic “bird beak” appearance suggestive of
achalasia. (Figure 1) Proximal and distal esophageal
biopsies demonstrated sparse eosinophils (<5 eos/hpf).

As our institution lacks capacity to perform motility
studies, the patient was referred to a local institution for
further evaluation. Unfortunately, the patient has been
unable to follow up with a motility expert due to there
being none in the area who work with their insurance. At
this time, the family is pursuing an insurance change to
be able to receive additional diagnostic and therapeutic
care. Accordingly, a full diagnosis of achalasia cannot be
made at this time, and further treatment would be initiated
upon confirmation of diagnosis.

FIGURE 1
nasogastric tube in the operating room showing classic “Bird's-beak”
appearance.

Chest X-ray after injecting barium contrast through

3 | DISCUSSION

KS is a chromosomal disorder that occurs in males,
with affected individuals having more than one X
chromosome. While most studies on KS focus on the
disorder's reproductive consequences, limited literature
exists on gastrointestinal disorders in KS. Clinical
symptoms of underlying gastrointestinal disorders
may include dysphagia, feeding problems, abdominal
pain, and food allergies.

Achalasia is an esophageal motility disorder caused
by the destruction of myenteric ganglion cells within the
esophageal myenteric plexus. The damage causes
reduced esophageal peristalsis and insufficient relaxa-
tion of the lower esophageal sphincter. It is rarely seen
in children with an incidence of 0.11/100,000 annually.4
Clinical symptoms include dysphagia, regurgitation
(with or without food), vomiting, cough, aspiration,
and chest pain. The pathophysiology of achalasia is not
clearly defined, but is suspected to involve auto-
immune, viral, and neurodegenerative factors.® The
presence of neuronal autoantibodies against the
myenteric plexus, antimyenteric antibodies in conjunc-
tion with inflammatory T cells, and increased inflamma-
tory infiltrates support inflammatory and autoimmune
components as being part of the pathogenesis of
achalasia.® There is no previously reported relationship
between achalasia and KS. Although limited, data
suggest an increased risk of atopic diseases including
asthma and allergic disorders in patients with KS likely
due to supernumerary X chromosomes.?®

Given the rarity of achalasia in this age range, we
investigated the prevalence of achalasia within both the
pediatric KS population and the general pediatric
population by utilizing TriNetX. TriNetX is a real-world
database consisting of electronic medical records from
approximately 116 million patients across 82 healthcare
organizations. The primary aim of the analysis was to
discern any association of achalasia with KS. We
identified 7996 individuals with KS in the pediatric
population (age 2—18 years old), in whom 10 cases of
achalasia were diagnosed (0.13%). In contrast, a
general pediatric population of 19,051,132 individuals
included 857 patients with a diagnosis of achalasia
(0.004%). A ¥* test of proportion showed a statistically
significant difference in prevalence between two groups
(df =1, p <0.001), with the prevalence being 27.8 (95%
confidence interval: 15.4-50.3) times higher in the KS
group than that of the general group (Table 1).

TABLE 1 Overview of the prevalence in KS and general population based on TriNetX data.
Population Total achalasia Total population Prevalence (%) Prevalence ratio (95% CI) & test
KS in pediatric population 10 7996 0.1251 27.8 (15.4-50.3) p <0.001
General pediatric population 857 19,051,132 0.0045

Abbreviations: Cl, confidence interval; KS, Klinefelter syndrome.
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Our database analysis demonstrates a novel and
significant association between achalasia and KS.
Based on these findings, further investigation into
understanding the relationship between achalasia
and KS is warranted. Additionally, we report an
adaptive method of assessing esophageal anatomy
during a fully sedated upper endoscopy for children
unable to tolerate oral contrast. With the airway
secured, we safely performed the esophagram using
water-soluble contrast through NG placement in the
supine position.
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