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Abstract

Intussusception is common in children, but it is rare in adults. The
most common causes of adult intussusception (Al) are due to a patho-
logical lead point with a common etiology being malignancy. Intra-
luminal irritants should be considered the possible etiology of intus-
susception in patients without a pathological lead point. Marijuana
use has increased dramatically in the United States over the last dec-
ade. With increasing public acceptance and legalization of marijuana,
various adverse side effects have become more prominent. Marijuana
has been shown to disrupt gastrointestinal tract motility by inhibiting
cholinergic mechanisms. Here we describe four cases of Al who are
chronic marijuana users. This well-referenced review gives attention
to the harmful effects of marijuana, given the increasing use of mari-
juana and its derivatives in the United States.
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Introduction

Intussusception of the bowel refers to the invagination of a
proximal segment (intussusceptum) into an adjacent distal seg-
ment (intussuscipiens). It is common in the pediatric population
but rare in adults, with an annual incidence of 2 - 3 cases per
1,000,000 population [1]. Al represents only 1-5% of mechani-
cal small bowel obstructions in adults [1, 2]. It can be classified
as primary or secondary based on etiology. The most cases of
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intussusception in children are due to primary and benign, while
almost 90% cases of Al are secondary to pathology that acts as
a lead point. The secondary causes of intussusception include
neoplasms, Meckel’s diverticulum, strictures, endometriosis,
polyps, post-operative adhesions, and arteriovenous malforma-
tions. Neoplasms are the most frequent cause of secondary Al
representing up to 63% of all adult cases [2, 3].

The diagnosis of Al is challenging due to non-specific
symptoms and requires a high index of clinical suspicion. The
common symptoms include crampy abdominal pain, nausea
and vomiting. Furthermore, intussusception can cause intes-
tinal edema secondary to venous, and lymphatic congestion
from mesentery entrapment in the bowel. If not resolved, this
obstruction can eventually lead to vascular compromise and
increase the risk of perforation and patient may present with
bloody diarrhea and signs of peritonitis. The detailed history,
physical exam, and laboratory studies can aid in diagnosis
process, but imaging such as computed tomography (CT) of
the abdomen is usually needed to confirm the diagnosis.

The cannabinoids have anti-inflammatory effects and
have shown a beneficial role in treating chemotherapy-related
nausea and vomiting, multiple sclerosis (MS)-related spastic-
ity and chronic pain [4]. The studies have shown anti-peristal-
tic effects of cannabinoids through activation of cannabinoid
receptor type 1 (CB1) receptors involving epithelial cells of
the gastrointestinal (GI) tract and myenteric and submucosal
nerve plexus [7]. There are several reported cases of Al in as-
sociation with chronic marijuana use in the literature [1, 5-9].
We present four patients with history of chronic marijuana use
who presented with intussusception.

Case Reports

Case 1

A 27-year-old male with a past medical history of gastroesoph-
ageal reflux disease and peptic ulcer disease presented with se-
vere abdominal pain for 3 days. The patient did not come to the
emergency department immediately because he assumed the
pain was a flare-up of peptic ulcer disease. He had multiple pri-
or esophagogastroduodenoscopies (EGDs) that showed gastri-
tis, pre-pyloric ulcers, and duodenitis. He had also been treated
for H. pylori with bismuth-based quadruple therapy. The pain
was sharp, 7/10 in severity, and localized to the epigastric re-
gion without radiation. The patient had associated nausea with
multiple episodes of emesis. The patient denied dysphagia, di-
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Figure 1. Computed tomography (CT) scan (sagittal with arrow) show-
ing telescoping of small bowel within itself consistent with small bowel
intussusception with no evidence of inflammation in the colon or ap-
pendix.

arrhea, melena, or hematochezia. The patient denies alcohol use
but endorses marijuana use up to 2 - 3 g per day for 10 years and
cigarette use up to 1 pack per day for 6 years.

On physical examination, he had localized severe epigas-
tric tenderness and guarding. Vitals were within normal lim-
its. Abnormal lab results included an elevated red blood cell
(RBC) count at 6.54, low mean corpuscular volume at 74.8
(80 - 100), and high red cell distribution width at 18.2. White
blood cell (WBC) count was normal. CT scan revealed small
bowel intussusception (SBI) with no evidence of inflammation
in the colon or appendix (Fig. 1). The patient was emergently
taken to surgery for midline laparotomy. After entering the ab-
domen, an area of dilated small bowel with proximal and distal
collapse was seen in the mid-jejunum. This section of the je-
junum was carefully straightened, leading to improvement in
the distension. The segment of the small bowel was carefully
palpated for signs of intraluminal lesions. The small bowel
was examined from the ligament of Treitz to the terminal il-
eum, and no abnormality could be discovered. No evidence
of tumors or masses was apparent. The patient was discharged
home in 2 days upon clinical improvement.
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Figure 2. Computed tomography (CT) scan (coronal with arrow) of ab-
domen showing terminal ileum intussusception into the colon.

Case 2

A 33-year-old female with a past medical history significant
for alcohol abuse, hypertension, gallstone pancreatitis, and
esophagitis presented with a 1-day history of abdominal pain,
nausea, vomiting, and diarrhea. The pain was cramping in na-
ture, periumbilical in location, and worsened over 24 h. The
patient denies any episodes of hematemesis, hematochezia, or
melena. She recalled previous episodes of mild cramping ab-
dominal pain but none that matched the severity of the current
episode. She reported daily marijuana use for the past 10 years.

On admission, she was afebrile, with a respiratory rate of
16/min and a heart rate of 115 beats/min with 146/88. The abdo-
men was soft, non-distended, and tender around the umbilicus,
with no peritoneal signs. Initial laboratory work was unremark-
able, including complete blood count, serum chemistry, liver
test, urinalysis, and a urine pregnancy test. CT scan of the abdo-
men with contrast showed fatty liver, normal spleen and distal
small bowel, and terminal ileum intussusception into the colon
(Fig. 2). Subsequent CT enterography showed nonspecific en-
teritis and resolution of intussusception without perforation or
obstruction. Given CT enterography findings, no surgical in-
tervention was planned, and she was managed conservatively.
Since no other cause for intussusception could be identified, she
was counseled about substance use cessation. The patient sub-
sequently underwent a colonoscopy, which showed mild diver-
ticulosis without bleeding and a small polyp in the descending
colon. The patient improved with expectant management and
was discharged on day 3 with outpatient follow-up.

Case 3

A 29-year-old male with no significant past medical history pre-
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Figure 3. Computed tomography (CT) scan (sagittal with arrow) show-
ing jejuno-jejunal intussusception in the left mid-abdomen with colon
wall thickening.

sented with 2 weeks of diffuse crampy abdominal pain, nausea,
vomiting, and diarrhea. The patient endorsed occasional hema-
tochezia and reduced oral intake but noted no hematemesis, mele-
na, or constipation. The patient reported daily marijuana use of ap-
proximately 1 g for the past § years but denied alcohol, tobacco, or
illicit drug use. He had no personal or family history of GI disease.

On admission, he was hemodynamically stable and in no
apparent distress. A physical examination showed a soft, non-
distended, mildly tender abdomen with no peritoneal signs. Labs
were significant for an elevated WBC count at 13.56 x 103/uL
(4.2 - 10.2), and elevated lipase at 74.8 U/L (10 - 70) with normal
liver tests. CT scan of the abdomen with contrast showed jejuno-
jejunal intussusception in the left mid-abdomen with sigmoid
and descending colon wall thickening concerning active inflam-
mation (Fig. 3). Infectious workup was unremarkable. The pa-
tient was treated conservatively with intravenous (IV) fluids and
antiemetics for nausea. The surgery team was consulted for eval-
uation, but no surgical intervention was necessary as the patient’s
intussusception resolved with conservative management. The
patient was discharged home on day 2 with outpatient follow-up.

Case 4

A 36-year-old Caucasian male came to the emergency room
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Figure 4. Computed tomography (CT) of abdomen (coronal with ar-
row) showing small bowel short segment intussusception areas without
proximal dilatation.

with a chief complaint of abdominal pain, nausea, vomiting,
and abdominal pain for 1 week. He reported abdominal pain
mainly in the lower abdomen 5/10 in severity, cramping in
nature, non-radiating with no aggravating or relieving fac-
tor. Reported vomitus was non-bilious and non-bloody. He
denies any weight loss or any upper-lower GI bleeding. He
reported daily marijuana use for the past 15 years but denied
alcohol, tobacco, or illicit drug use. No recent travel history
was noted.

On admission, his vitals were stable, and on the exam, he
was noted to have mild generalized tenderness on the lower
quadrant without any guarding, rigidity, or peritoneal signs.
Laboratory studies showed complete blood cell count, com-
prehensive metabolic profile, liver chemistries, normal liver
chemistry, and amylase and lipase. The patient underwent
a CT of abdomen with contrast that showed multiple small
bowel short segment intussusception areas without proximal
dilatation (Fig. 4). Infectious workup was unremarkable.
General surgery and gastroenterology were consulted for
further evaluation. He was treated with conservative man-
agement with bowel rest, IV fluids, and anti-emetics. Sub-
sequently, the next day, the patient clinically improved the
complete resolution of symptoms and had bowel movements
and had a small bowel follow-through series that came unre-
markable. He underwent EGD that showed erosive gastritis,
clean base multiple ulcers antrum (3 - 5 mm), and duodenal
erythema. The patient was discharged on day 2 upon clinical
improvement.
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Discussion

Marijuana products are the most universally used recreational
drug across the world [10]. In the United States, 17.9% (around
49.6 million) of people aged 12 or older reported using mari-
juana over the past 12 months [11]. Trends indicate marijuana
use has increased markedly among younger populations, with
a higher percentage of high school students using marijuana
products. The gender gap in marijuana use has also widened
with more men abusing the drug than women [12]. With such
increasing usage of marijuana, learning about the adverse ef-
fects of the drug, especially its effect on the GI system, has
become more important than ever before.

Tetrahydrocannabinol (THC), the primary active ingredi-
ent of marijuana products, acts through many receptors in the
GI tract. The primary effects are through the CB receptor sys-
tem. CB1 receptors are located in the myenteric and submu-
cosal neurons of the GI tract, while CB2 receptors are located
primarily on inflammatory and epithelial cells [13]. Activation
of these receptors results in inhibition of acetylcholine release
in pre-synaptic neurons leading to slowed contractile activity
and peristalsis. Studies have also shown delayed gastric emp-
tying and inhibition of postprandial colonic tone from chronic
marijuana use [13]. This dissonance in peristalsis from chronic
marijuana use has been postulated to provide the lead point for
intussusception.

The diagnosis of Al is challenging due to non-specific pre-
senting symptoms, and suspecting marijuana use as the cause of
Al requires a thorough history and a very high index of clinical
suspicion. As more than 90% of Al cases are due to second-
ary causes, it is crucial that patients undergo appropriate test-
ing to diagnose etiology. Abdominal radiography is often first
ordered to evaluate bowel obstruction, but it has low sensitivity
and specificity for diagnosis. Abdominal CT is the most sensi-
tive and diagnostic test of choice that shows a “target” sign or
“sausage shaped” soft-tissue mass pathognomonic of intussus-
ception [14-16]. Endoscopy is often used adjunctively to con-
firm the location of intussusception and visualize the lead point.

Management of Al depends on the severity of the clinical
presentation. Reducing the bowel using barium or air enema
employed in pediatrics is often inadequate treatment for adults
due to the theoretically higher likelihood of spreading malig-
nancy and perforation [17, 18]. Historically, surgical interven-
tion with explorative laparotomy or laparoscopy remains the
mainstay form of treatment of Al It allows evaluation of areas
of ischemic bowel and the resection of the lead point since
malignancy comprises up to 50% of cases [19]. However, re-
cent evidence favors preoperative or intraoperative reduction
as first-line treatment and resection is warranted for in cases
with vascular compromise or perforation [20].

Fernandez-Atutxa et al [9] first reported detailed a case
series of chronic marijuana users who presented with intussus-
ception. Since then, multiple published cases have supported a
possible link between marijuana usage and Al [1, 5-8]. Causa-
tion between chronic marijuana use and intussusception has
not been demonstrated, so most cases are identified after ex-
cluding other potential etiologies. No other etiology was iden-
tified in our patients, supporting chronic marijuana use as a
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possible cause of intussusception.

On review of the literature, 18 cases of Al in chronic mari-
juana users have been reported (Table 1) [1, 5-9]. All patients
presented with non-specific symptoms like abdominal pain,
nausea, vomiting, and diarrhea. The median age at presenta-
tion was 26 (interquartile range: 23 - 30), with no significant
difference in incidence among males and females. The most
common location of the intussusception was the jejunum, with
one case involving the colon. Most patients were diagnosed
with clinical suspicion and contrasted CT of abdominal scans.
Expectant management with IV fluids, electrolyte replace-
ment, and pain management was the cornerstone of treatment
in all cases. Most cases spontaneously resolved, except for four
patients who underwent diagnostic laparoscopy. Of these four
cases, two patients required manual reduction while others had
spontaneous resolution with negative laparoscopic findings.
No obvious lead point was identified in any of these cases. In
our case series, case 1 underwent laparotomy with manual re-
duction, while the rest of the patients had spontaneous resolu-
tion with conservative management. These cases highlight the
importance of conservative management, and surgery should
be reserved for those with failed conservative management or
with acute abdomen.

Marijuana-induced Al continues to be a diagnosis of ex-
clusion. Al is rare and has a high chance of having a malignant
lead point, so patients should all undergo appropriate screen-
ing and imaging to rule out neoplastic sources. In a study by
Wang et al [21], four out of 41 (10%) patients had “idiopathic”
etiology where no pathological lead point was identified. This
highlights the importance of a thorough search for the etiology
of Al and detailed history taking. Our cases stress the impor-
tance of possible adverse effects of marijuana with increased
legalization and therapeutic use of marijuana and its deriva-
tives. Physicians must obtain detailed social history to identify
marijuana use as a potential cause of idiopathic intussuscep-
tion in adults.

Conclusion

Our cases depict the possible association between chronic mar-
ijjuana and Al. Although rare, Al in the absence of pathologi-
cal lead point, should alert physicians to look for intra-luminal
irritants as a cause of intussusception. From a public health
perspective, physicians should warn patients about the possi-
ble association between marijuana use and the development of
intussusception. Further studies are needed to investigate the
association between chronic marijuana use and Al.
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Table 1. Reported Cases of Adult Intussusception in Chronic Marijuana Users

Author Geo- . Num- Age Presenting Marl- . Lead . Length
(year) (Ref) graPhlc ber of ) Sex ST juana use Location - Intervention -
region cases frequency
Fernandez- Spain 3 262 2M/1F  Abdominal Daily Jejuno- None Two spontaneous Not available
Atutxa et al pain, emesis jejunal resolution; one
(2017) [9] laparoscopy with
negative findings
Prokopchuk et Germany 1 30 M Abdominal Daily Jejuno- None Diagnostic 2 days
al (2019) [8] pain, diarrhea, jejunal laparoscopy with
emesis manual reduction
Khan et al USA 1 22 F Abdominal Daily Jejuno- None Spontaneous 2 days
(2019) [5] pain, vomiting jejunal resolution
and diarrhea
Zaidi et al USA 1 22 E Abdominal Daily Jejuno- None Spontaneous 4 days
(2020) [1] pain, nausea, jejunal resolution
emesis,
diarrhea
Kakish (2020) USA 11 272 6M/5F Abdominal Chronic Jejuno- None Ten spontaneous Conservative:
etal [7] pain, emesis jejunal resolutions; one  2.4% days;
laparoscopic Surgery:
manual reduction 2.5 days
Silva et al USA 1 26 F Abdominal 2 -3 times Colocolic  None Diagnostic 5 days
(2021) [6] pain, a week laparoscopy with
obstipation spontaneous
resolution
Kothadiaetal USA 4 312 3M/1F  Abdominal Daily Three None One laparoscopic 2 - 3 days
(present cases) pain, emesis Jejuno- reduction; three
jejunal; one spontaneous
terminal resolutions
ileum-
ascending
colon

aMean.
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