L))

Check for
updat

Case Report

Page 1 of 6

Ingestion of kinetic sand leading to intussusception and bowel
obstruction in a child: a case report
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Background: Kinetic sand is a type of play sand that is marketed to children above the age of three years old.
It is comprised of sand coated with silicone oil, holding its shape when squeezed or pressed. It is described as
a non-toxic, hypoallergenic, safe sand for arts and crafts, and is highly appealing due to its realistic appearance
and odor. We present the first reported case of bowel obstruction due to small and large bowel intussusceptions
caused by ingestion of kinetic sand leading to hospitalization for medical treatment in a young girl.

Case Description: We present a two-year-old female patient with a past medical history of autism,
trichotillomania, and pica who presented to our hospital as a transfer for two days of abdominal pain and
non-bloody bilious emesis. Radiographic workup included abdominal ultrasound, abdominal X-ray, and
computed tomography that revealed both small bowel intussusceptions and colo-colonic intussusception.
Fluoroscopic gastrografin enema was performed and yielded free reflux of contrast into the distal ileum. The
admitted patient continued to pass the sand with an eventual resolution of abdominal pain.

Conclusions: Intussusception is considered a medical emergency and should be treated as soon as possible
before potentially fatal complications occur. This report serves to highlight the potential dangers of kinetic
sand ingestion and provide guidance for the management of intussusception and bowel obstruction after

kinetic sand ingestion in the pediatric population.
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Introduction provides its hydrophobic properties (1). This moldable sand

comes in play kits with themes that range from construction

Kinetic sand, also known as magic sand or hydrophobic sites to food kits like ice cream treats, and select sands

sand, is marketed as a play sand for children above the are scented to complement the theme. While parent

age of three years old (1). First referenced in 1915, kinetic information labels state that this product is nontoxic, the

sand was originally described as wax-coated sand (1). The
modern composition for kinetic sand is 98% ultra-fine

sand and 2% polydimethylsiloxane (i.e., silicone oil), which

packaging displays a choking hazard due to its small parts.
Currently, there are no reports on the side effects of kinetic
sand ingestion, or the degree of gastrointestinal distress

A ORCID: Acara Turner, 0000-0001-7464-6494; Federico G. Seifarth, 0000-0001-8610-8175.

© AME Case Reports. All rights reserved.

AME Case Rep 2024;8:13 | https://dx.doi.org/10.21037/acr-23-37


https://crossmark.crossref.org/dialog/?doi=10.21037/acr-23-37

Page 2 of 6

Figure 1 Initial radiograph demonstrates a soft tissue density in
the right lower quadrant (blue circle). There is linear hyperdensity
within it that represents a concretion of the sand (white arrow).
Distended air-filled loops of small and large bowel are worrisome

for a developing obstruction (blue arrow).

Highlight box

Key findings

* Ingestion of kinetic sand, though marketed as a non-toxic toy, can
lead to intussusception, bowel obstruction, bowel necrosis, and
bowel perforation.

What is known and what is new?

* Parent information labels state that this product is nontoxic,
and packaging displays a choking hazard due to its small parts.
Currently, there are no reports on the severity of gastrointestinal
distress caused by kinetic sand ingestion.

e We outline the workup and management of the first reported case
of bowel obstruction due to small and large bowel intussusceptions
caused by ingestion of kinetic sand.

What is the implication, and what should change now?

* Small and large bowel obstructions can lead to life-threatening
consequences. This report raises awareness of the side effects of
kinetic sand ingestion in hopes of improving marketing content
and protecting children in the future.
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Figure 2 Subsequent ultrasound shows intussusception in the
right lower quadrant with a target sign of alternating hyper and
hypoechoic rings of bowel wall (blue circle). Echogenic sand

collections (white arrows) are also seen within the intussuscipiens.

caused by its ingestion. We present the first reported case
of kinetic sand ingestion causing bowel obstruction from
both small and large bowel intussusception. The goal of
this report is to raise awareness to the potential dangers
and sequela of ingestion of kinetic sand and to describe the
medical management of bowel obstruction secondary to
kinetic sand ingestion. We present this case in accordance
with the CARE reporting checklist (available at https://acr.
amegroups.com/article/view/10.21037/acr-23-37/rc).

Case presentation

A young girl with a past medical history of autism,
trichotillomania, and pica presented to our hospital as a
transfer for two days of abdominal pain and non-bloody
bilious emesis. Two days prior to presentation, she ingested
an unknown quantity of kinetic sand. The following
morning, she woke up in distress complaining of generalized
abdominal pain. That afternoon, she had four episodes
of bilious emesis, prompting presentation to her local
emergency department. Initial workup included complete
blood count, abdominal X-ray, and abdominal ultrasound
(US) with plain films (Figure I). Initial white cell count was
19.6x10’ cells/L.. The abdominal US showed an ileocolic
intussusception with dense debris—consistent with sand—
in the intussuscipiens (Figure 2). The abdominal X-ray
showed gas paucity in the right lower quadrant, as expected
with the presumed diagnosis of ileocolic intussusception.
She was transferred to our facility for further management.
Upon presentation, the patient was afebrile and
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Figure 3 Computed tomography image shows multiple small
bowel/small bowel intussusceptions (white arrows) with the high-
density sand concretion in the intussuscipiens (blue arrow). The
high-density sand concretions are also able to be seen in the right

lower quadrant (orange arrows).

Figure 4 Axial contrast enhanced computed tomography image

demonstrating suspected colo-colic intussusception (blue circle).

normotensive. She was not in acute distress and denied
nausea or recent emesis but endorsed diffuse abdominal
pain with movement. A detailed history was unable to be
obtained given the patient’s age; additionally, minimal
information was provided by her guardian, so the patient’s
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Figure 5 End image from a water soluble, gastrografin enema

shows reflux of contrast into the small bowel loops (blue circle).

last bowel movement was unknown. On physical exam,
her abdomen exhibited mild distention with tympany. She
had abdominal pain with light and deep palpation without
peritoneal signs, such as guarding or pain with gentle
shaking of the bed. The remainder of her physical exam
was unremarkable, with the exception of right temporal
thinning of hair due to reported trichotillomania. After
physical exam, she was made nil per os and maintenance
intravenous fluids were initiated.

A computed tomography (CT) scan of the abdomen
and pelvis with intravenous contrast showed multiple
prominent air and fluid-filled bowel loops throughout the
abdomen. Findings were concerning for both ileo-ileal,
ileo-colonic, and colo-colonic intussusception involving the
distal transverse/proximal descending colon (Figures 3,4).
Given confirmation on imaging, reduction of the ileo-
colic intussusception via fluoroscopic contrast enema
was performed. A pediatric rectal tube was inserted and
approximately 360 cc of diluted gastrografin was injected
directly into the colon by gravity. This study found that
the contrast was freely flowing throughout the entire
colon with easy reflux into the terminal ileum, indicating
successful reduction of a minor ileo-colonic intussusception
or spontaneous resolution prior to this procedure (Figure 5).
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¢ Kinetic sand ingestion.
J
)
¢ Patient symptomatic (+bilious emesis).
e Abdominal US with intussusception present. )
¢ CT with findings concerns for ileo-colonic and colo-colonic intussusception.
¢ Contrast enema performed with successful reduction.
e Admission, intravenous fluids. )
e Follow up abdominal XR with nonobstructive bowel gas pattern. )
¢ Normal bowel movements.
¢ Diet initiated.
* Overnight observation. )
~N
e Patient asympmtomatic.
¢ Deemed stable for discharge.
J

Figure 6 Timeline of patient events prior to and during hospital course. US, ultrasound; CT, computed tomography; XR, X-ray.

The patient was admitted and made nil per os.
The following day, a supine abdominal X-ray showed
opacification of the entire colon with residual contrast
of normal caliber consistent with nonobstructive bowel
gas pattern. The patient’s abdominal pain continued to
improve on physical exam, and her diet slowly advanced.
She began to pass flatus and have regular bowel movements.
Of note, the initial bowel movements had visible kinetic
sand documented by nursing that resolved in 24 hours after
reduction enema. After complete clearance of visible kinetic
sand in the patient’s stool and continued regular bowel
movements, maintenance IV fluid was stopped, and she was
deemed stable for discharge on hospital day 2 after initial
presentation (Figure 6).

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and/or national research committee(s) and with the
Helsinki Declaration (as revised in 2013). Written informed
consent was obtained from the patient’s legal guardian for

© AME Case Reports. All rights reserved.

publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion

Intussusception is one of the most common causes of
intestinal obstruction in infants and young children (2,3).
It is described as the invagination of one segment of bowel
into an adjacent segment. Our patient was found to have
ileo-ileal intussusceptions in addition to an ileo-colonic
intussusception. Ileo-ileal intussusceptions in healthy
children are common incidental findings on imaging and
are typically self-resolving. However, ileo-colonic and
colo-colonic intussusceptions are more concerning and
typically require intervention. In the pediatric population,
the majority of cases are idiopathic and occur between three
months and three years of age. The smaller percentage
affecting older children is more often linked to a pathologic
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lead point that is either due to anatomic variations or
infectious etiologies (4,5). While diagnostic options include
plain films, US, computed sonography, and fluoroscopy
(e.g., contrast enema), US has been the gold standard for
diagnosis (2,4). Accepted treatment options of ileo-colonic
intussusceptions are retrograde hydrostatic or pneumatic
enema under fluoroscopic control. Studies have shown
that both are adequate interventions for reduction (6,7).
The advantage of hydrostatic enemas with contrast is the
ability to both diagnose and visualize the reduction post-
intervention. Our institution’s protocol outlines use of
hydrostatic enema with diluted gastrografin for pediatric
patients with ileo-colonic intussusception. While the ileo-
ileal intussusceptions were expected to resolve without
intervention, the finding of ileo-colonic and colo-colonic
intussusceptions warrant intervention.

We report the first case of intussusception and bowel
obstruction following kinetic sand ingestion and describe
the medical management. Although known in the
veterinarian literature that ingestions of sand by dogs
can lead to life threatening bowel obstruction, no cases
of intestinal obstruction after sand ingestion have been
documented in the pediatric literature (8). Kinetic sand is
marketed as a non-toxic, moldable, sensory toy. It comes
in a range of colors and is often sold in a playset that has
a specific theme. While some themes are centered around
building sandcastles, there is a subsection of playsets
dedicated solely to recreating a variety of snack and
dessert options. These food-based playsets are enhanced
by scents, such as watermelon, berries, chocolate, vanilla,
and strawberry. Like many toys manufactured for children,
kinetic sand packaging displays a choking hazard label that
warns against ingestion due to small parts for children under
three years old. This choking hazard is standard for many
children’s toys after the 2008 Consumer Product Safety
Improvement Act was passed that required a choking hazard
label on any children’s toy that contains small parts, small
balls, marbles, and latex balloons (9). Despite the passing
of this act, kinetic sand labels do not contain warnings
regarding other potentially dangerous consequences of
kinetic sand ingestion.

The National Capital Poison Center reports that kinetic
sand ingestion can cause constipation and, in severe cases,
it is possible to cause gastrointestinal obstruction (10).
Instances of the latter have not yet been reported in the
literature; however, there is a small collection of case
reports covering constipation caused by regular sand in
animals (11,12). Our patient developed a symptomatic
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bowel obstruction caused by intussusception secondary to
kinetic sand ingestion. We speculate that the sand affected
bowel peristalsis and transiently acted as a pathologic lead
point facilitating the telescoping of the bowel in various
areas of sand collections. Given the realistic nature of its
appearance and smell, we suspect that the large amount of
sand ingested contributed to the initial obstruction.

Compared to the general pediatric population, our
patient is at higher risk for ingesting of indigestible objects
due to her history of pica. However, in our opinion, the
realistic appearance and scent of this product puts also
neurodevelopmentally unchallenged children at risk for
ingestion. Ultimately, the management of intussusception
in this case was in alignment with the typical standard of
care despite ingestion of a foreign body as a lead point.
Intussusception secondary to kinetic sand ingestion can be
safely managed with hydrostatic enema, and bowel rest.
Gastric decompression via oro- or nasogastric tube should
be considered in cases with ongoing emesis.

Conclusions

Ingestion of kinetic play sand can lead to bowel obstruction
with ileo-colonic intussusception. Intussusception is
considered a medical emergency and should be treated
as soon as possible before potentially fatal complications
occur. Consequences of intussusception range from
benign symptoms (such as constipation) to more severe
complications, including bowel perforation, peritonitis,
bowel necrosis, and sepsis (2,3). Our management
protocol included hydrostatic reduction, bowel rest,
intravenous hydration, follow-up imaging, and observation
in the controlled environment of the hospital. Gastric
decompression should be applied in cases of ongoing
emesis. The patient was allowed to drink a clear liquid
diet once she was pain free and without clinical or
radiographic evidence of bowel obstruction. This report
serves to raise awareness of potential dangers of kinetic
sand ingestion and emphasize that standard management
of intussusception via reduction enema is also effective in
this clinical scenario.
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