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Chronic Intestinal Dysmotility (CID) Secondary to
Consumption of Sushi: A Case Series
and Literature Review
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Abstract

Chronic intestinal dysmotility (CID) applies to abnormal contrac-
tions caused by uncoordinated muscular activity in the intestines.
Various associations and hypotheses have been postulated, but the
etiology of CID is not clear. We present a case series of four young
patients aged 16 - 30 years who presented with non specific gas-
trointestinal symptoms of abdominal pains, nausea, vomiting and
constipation. There was no radiological evidence of intestinal dila-
tation. Laboratory and endoscopic evaluation failed to reveal any
clear etiology. Dietary history revealed frequent consumption of
sushi by all four patients. Chronic mercury toxicity via frequent
sushi consumption was postulated to be the possible etiology of
CID in these patients. Patients were advised to stop further sushi
consumption. They were treated symptomatically with acid sup-
pressing medications, anti-emetics, analgesics, antispasmodics and
laxatives as needed. A remarkable improvement in symptoms was
seen within 2 - 3 months. The present article systematically reviews
the underlying etiology and presentation of CID secondary to sushi
consumption with a focus on its public health importance.
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Introduction

An estimated 30 million people suffer from intestinal motility
disorder in the United States. Worldwide, this condition con-
stitutes up to 30-45% of all gastrointestinal (GI) conditions
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[1]. The disease spectrum may vary from the most common
gastro-paresis and constipation, to a rare entity such as intes-
tinal pseudo-obstruction. Constipation and related symptoms
of bloating and abdominal discomfort are more common in
females with a female to male ratio of 2.2:1 [2].The etiology
which alters the neuronal and hormonal integrity of the GI
tract is not clear.

Among the gastrointestinal dysmotilities, chronic in-
testinal pseudo-obstruction (CIPO) and chronic intestinal
dysmotility (CID) constitute heterogeneous clinical syn-
dromes with relapsing and remitting course. The clinical
picture includes nausea, vomiting, abdominal pain, weight
loss, constipation and changes in appetite. Literature search
provided no information to differentiate these conditions
based on duration or severity of clinical presentation. The
key differentiating feature may be the intestinal dilatation on
radiology - present in CIPO and absent in CID. Patients with
CIPO generally experience obstructive symptoms mimick-
ing mechanical obstruction without any mechanical cause or
anatomic obstruction [3-5]. The duration of symptoms lasts
for several days to months. Due to the non specific nature
of presentation, a delay in diagnosis is not uncommon and
sometimes necessitates frequent surgical interventions. Two
specific patterns have been identified - neuropathic and myo-
pathic (Table 1). Based on the underlying cause the neuro-
pathic form may be idiopathic and acquired. The myopathic
form may show a familial pattern. Recent literature associat-
ed CIPO with intake of or exposure to heavy metals, certain
drugs and insecticides [6].

Methyl mercury (MeHg), a form of organic mercury
(Hg), with consumption of fish, is avidly absorbed from the
GI tract. It crosses the blood brain barrier and interferes with
central nervous system (CNS) function, causing psychologi-
cal and neurological disturbances [7, 8]. Its central and pe-
ripherally mediated effects on the GI tract and its motility
are not clearly understood. Lowenstein et al [9] confirmed
an increase in public consumption of Hg due to high levels
of the metal present in raw tuna fish used for sushi. Due to its
neurotoxic nature, Hg in tuna sushi may have the potential
to cause CID. The present case reports highlight the role of
increased Hg intake in the form of sushi consumption as a
possible causative factor for intestinal dysmotility.
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Case Report

Case 1

stop sushi

>

A 20-year-old female with past medical history (PMH) of
asthma presented with severe constipation, abdominal pain,
bloating, nausea, vomiting and headaches for two months.
Her complaints started after a vacation during which she ate
sushi every day for a period of 6 - 8 weeks. On physical ex-
amination she appeared apprehensive with mild tenderness
in the lower abdomen and decreased bowel sounds. She had
frequently visited the emergency room due to the above com-
plaints. Routine laboratory work up (complete blood counts
(CBC), complete metabolic panel (CMP), amylase, lipase,
coagulation profile, erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), fecal occult blood test (FOBT)
and stool tests - culture for ova, parasites and giardia anti-
gen were negative. Special laboratory work up (anti-nuclear
antibody, anti-neutrophil cytoplasmic antibody, anti-Hu an-
tibody screening, Trypanosoma antibody assay and Saccha-
romyces cerevisiae antibody assay) was negative. CT abdo-
men and pelvis with and without contrast was unremarkable.
Neurological examination, CT and MRI of the head were
also normal. Her colonoscopy showed diffusely dilated co-
lon with normal mucosa. The histopathology from multiple
biopsies from terminal ileum and colon was normal. Esoph-
ago-gastro-duodenoscopy (EGD) revealed mild gastritis and
gastro-esophageal reflux disease (GERD). She was treated
symptomatically with low fiber diet, pro-kinetics, proton
pump inhibitors, and tegaserod maleate, and she was advised
to stop eating sushi. She was referred to a tertiary care center
for further evaluation where gastric emptying study was per-
formed and was normal. Over the next 6 - 8 weeks, patient’s
symptoms slowly subsided.

, stop sushi
kinetic

PPI, pro-kinetic, stop sushi
> pro-

PPI, pro-kinetic, standard
instructions for hiatal

hernia

High fiber diet, pro-kinetic,
PPI

Treatment
stop sushi

Gastric emptying - 83
Dilated ascending colon,
Poor peristalsis

Diffusely dilated colon
minutes

Colonoscopy/
No abnormality

Other

Retained food in Duodenum,

Hyperplasia consistent with
Chronic gastritis

chemical gastritis
Chronic gastritis, GERD,

Gastroparesis
Hiatal Hernia, GERD,

Endoscopy/
Pathology
Gastritis

Sushi intake
2 months
2 months
10 years
12 years

Duration

Case 2

A 16-year-old male with PMH of asthma presented with
abdominal discomfort, pain in the epigastric region, consti-
pation, 9-1b weight loss, post-prandial nausea and vomiting
for 4 - 6 weeks. The patient’s diet was significant for eat-
ing raw fish (sushi) over a period of 2 months before these
complaints started. His physical examination was normal.
His laboratory (CBC, CMP and ESR) and radiological work
up was negative. EGD showed mild erythema, gastritis and
GERD. Antral biopsy revealed mild chronic inflammation.
Gastro-paresis was ruled out by solid phase gastric emptying
study. He was started on liquid diet, pro-kinetic and proton
pump inhibitor and advised to stop eating sushi. His symp-
toms improved in 2 months.

More than a year

Symptoms
2 months
One month
2 months

Constipation, abdominal pain,
bloating, nausea and vomiting
Severe constipation requiring

manual disimpaction
early satiety, nausea, diarrthea

Epigastric pain, bloating, gas,
and weight loss

pain, weight loss, nausea and

constipation, Abdominal
vomiting

Presentation

Case 3

Age/sex
20/F
16/M
26/F
28/'M

A 26-year-old female presented with severe constipation for

Table 2. Summary of the Clinical Features, Lab Interventions and Outcomes
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Table 3. Systemic Effects due to Mercury Overexposure (Taken From Multiple Resources)

Cardiovascular system

Hypertension

Nervous System

Ischemic heart disease

Impairment of the peripheral vision

Dysesthesias - “pins and needles” sensations in the hands, feet and around

the mouth

Lack of coordination of movements

Emotional disturbances

Impairment of speech, hearing, walking

Muscle weakness

Immune System

Immuno-suppression

Autoimmune responses

Fetus, infants, Young children

Still Births in Manimata city in Japan in 1950s

Impaired neurological development

Mental retardation, Cerebellar ataxia, Primitive reflexes, Dysarthria,

Hyperkinesias, Autism

Impairment of cognitive thinking, memory, attention, language, fine motor

and visual spatial skills

last few months. Her bowel habits varied from no bowel
movement for weeks to infrequent bowel movements with
very little stool each time. She also reported manual disim-
paction of stools. The patient had a history of eating sushi
almost every day for a long time. Her physical examination
was within normal limits. Her laboratory (CBC, CMP, hepa-
titis panel and celiac panel) and radiological work up were
negative. Her EGD showed hiatal hernia and gastritis and
biopsy revealed mild foveolar hyperplasia. Her colonoscopy
showed normal mucosa with dilated ascending colon and
poor peristalsis. She was treated with laxatives, pro-kinetics
and a change of diet with remarkable improvement.

Case 4

A 28-year-old male presented with epigastric abdominal
pain associated with bloating, gas and early satiety; epi-
sodes of nausea, diarrhea and a 30Ib weight loss for two
months. The patient had a history of eating sushi and eel
for the last 12 years. Physical examination was normal. His
laboratory (CBC, CMP, ESR, CRP, liver function tests, iron
panel and celiac panel) and radiological work up were nor-
mal. EGD showed retained food in stomach and duodenum,
mild chronic gastritis and GERD. Biopsy of antral mucosa
revealed mild chronic inflammation. Colonoscopy was nor-
mal. He was started on low fiber diet, pro-kinetic and proton

Articles © The authors | Journal compilation © ] Med Cases and Elmer Press™

pump inhibitor and advised to stop eating sushi. The patient
reported significant improvement in his symptoms in two
weeks.

Although the clinical presentation varied, these young
patients had a history of frequent sushi intake, and stopping/
avoiding sushi, in addition to other conservative and symp-
tomatic management, contributed to symptomatic relief
in two to three months. They never reported experiencing
similar symptoms for prolonged duration. The pathology and
other lab findings were nonspecific (Table 2).

Discussion

The regulation of intestinal motility is a complex phenom-
enon and it depends on 1), smooth muscle tone; 2), status
of the intrinsic and extrinsic components of the enteric ner-
vous system (ENS); 3), levels of hormones and circulating
substances like prostaglandin, amines, peptides; 4), intes-
tinal cells of Cajal, which serve as pacemakers of the GI
tract and coordinate intestinal transit [10, 11]. The central
nervous system further influences the enteric nervous system
via neuronal communications. Dysfunction of any of these
components results in intestinal or colonic dysmotility. The
patients in our case reports have a common factor of high Hg
consumption from sushi as the cause of their symptoms. This

www.journalmc.org 101
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Table 4. EPA Recommendations for Fish Consumption Based on Hg Levels (Taken From Multiple Resources)

Hg Level Type of fish Recommendation
High King Mackerel, Tuna steaks, Sushi grade tuna, swordfish, Tile fish, Do not eat
Shark, Orange roughy, Marlin, Grouper, Chilean sea bass
Low Butter fish, Cat fish, Cod, Crab, Croaker (Atlantic), Flounder, Eat up to 2 serving/week
Haddock, Jack smelt, Mackerel (North Atlantic), Mullet, Mussels,
Perch (Ocean or White), Scallops, Shad (American), Sole, Squid,
Trout (fresh water), Tuna (canned light), White fish
Very low Hg Anchovies, Clams, Crayfish/Crawfish, Hake, Herring, Oysters, Eat up to 5 serving/week

Pollock, Sardines, Tilapia, Whiting, Shrimp

led us to review its effects on intestinal motility.
Sushi as a source of Hg

Sushi has three active ingredients that could contribute to
intestinal dysmotility associated with frequent consumption:
1), Raw fish; 2), Type of fish; 3), Rice. Raw fish used in sushi
can harbor nematodes such as Eustrongylidia, Diphylloboth-
rium and Anisakiasis. Even though nematode related IPO is
common in the rest of the world, very few cases are reported
annually in the US due to stringent food safety regulation.
Tuna fish, which is one of the most commonly used fish in
sushi, is known to harbor high levels of Hg due to tuna’s
position at the top of the marine food chain [12, 13]. Horvat
et al and others reported significant levels of Hg in rice culti-
vated in Hg contaminated areas [14, 15].

Tuna and high Hg consumption

Mercury is present as a trace element in nature and added to
the environment as a byproduct of pollution. In water, it dif-
fuses into the water column, or is converted into MeHg via
sulfate processing bacteria [16]. This is a key processing step
in the food chain as the MeHg is more toxic and has a lon-
ger half life. The sulfate processing bacteria either excrete
the MeHg again into the water, or are themselves consumed
by plankton. This process results in high levels of MeHg in
the next hierarchical organisms [12]. Bodaly et al reported
that the concentration of MeHg in the biosphere increases
at each level of the food chain [17]. This process, known
as bio-magnification, can result in toxic levels in consum-
ers [16]. The concentrations may reach up to a million times
higher than what are present in water. Mercury methylated
by microorganisms bio-accumulates, reaching high concen-
trations in predatory fishes such as tuna [13]. Lowenstein

102 Articles © The authors | Journal compilation © ] Med Cases and Elmer Press™

and his colleagues measured the Hg content of tuna sushi
samples in New York, New Jersey and Colorado. The mean
Hg concentrations of all samples exceed the maximum daily
consumption considered safe by the US Environmental Pro-
tection Agency (EPA) [9].

Mercury and intestinal dysmotility

The Food and Drug Administration (FDA) has been issu-
ing warnings on Hg levels in swordfish since 1986. It was
reported that certain sea foods might contain levels of Hg
harmful to the nervous system of a developing fetus, the de-
velopmental aspects of young children, and even to adults.
The epidemic of MeHg poisoning in Minamata, Japan stood
as the best example of bioaccumulation of toxins in the food
chain.

According to Aberg et al and Rahola et al, when humans
ingest MeHg via fish, 95% of it is readily absorbed from the
GI tract into the blood stream due to its high lipid solubility
and firm attachment to the thiol group of cysteine residues
[18-20]. This attached Hg is resistant to elimination by cook-
ing and cleaning and the levels take years to drop [16]. Once
it enters the gastrointestinal tract of the consumer, the MeHg
is maintained at high levels and for long duration via entero-
hepatic cycling. The rest (5%) undergoes demethylation to
mercuric mercury (Hg?") in vivo by tissue macrophages and
intestinal flora, in fetal tissue by a yet unidentified mecha-
nism, and in vitro by free radicals [19-22]. It was shown in
mice models, that both MeHg and Hg?* have strong affinity
for thiol groups of amino acids and enzymes. The MeHg-
cysteine complex readily crosses the blood brain barrier and
placenta, and gets distributed throughout the body via an
organic anion, chloride and calcium ion mediated transport
systems. Studies have shown that Hg is taken up in the pe-
riphery by all nerve endings and rapidly transported through

www.journalmc.org
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the axons to the spinal cord and brainstem [23, 24]. Mercury
acts as a neurotoxin causing psychological and neurological
problems. MeHg is slowly bio-transformed to inorganic Hg
in the brain. It has been hypothesized that the long half-life
of inorganic Hg in the brain and/or MeHg itself mediates
the toxic effects in human via induction of mitochondrial
change, lipid peroxidation, microtubule disruption and inhi-
bition of protein synthesis [25]. Due to nonspecific inhibition
of enzymes, both MeHg and Hg?" affect membrane perme-
ability and nerve conduction. The affect of MeHg and Hg**
on signaling pathways is currently not well defined.

In our series of case reports, all possible causes of dys-
motility were ruled out via thorough medical work up. The
laboratory, radiological and histological findings were nor-
mal. Two of our patients had dilated colons and others dis-
played symptoms suggestive of CID. A working diagnosis
of gastrointestinal dysmotility was made in these patients
following laboratory, radiological and endoscopic investiga-
tion. Even though a direct cause-effect relation cannot be es-
tablished in these patients, avoiding sushi with conservative
and symptomatic management provided relief. We hypoth-
esize that Hg*" and MeHg affected the neuromuscular func-
tion of the GI tract in these patients, causing abnormalities
in motility, ultimately resulting in constipation, abdominal
pain, dysmotility, and bloating.

Nematode and intestinal dysmotility

Raw fish infested with nematodes and used in making sushi
is suggested as the culprit in mechanically non-obstructive
intestinal pseudo-obstruction in certain parts of the world.
Few cases of IPO have been reported due to raw and under-
cooked fish. A nematode, mainly the third stage larval Ani-
sakis or Pseudoterranova or Contracecum is the most impli-
cated etiology. In many of these case reports, the pathology
revealed an eosinophillic granuloma (EG) with a dead nema-
tode detected under the microscope, and/or abdominal X-ray
showed an air fluid level without an anatomical obstruction
[26-28]. Boiling, burning, preserving in salt or vinegar, and
freezing overnight destroy this worm infestation. None of
our patients had EG or air fluid levels.

Mercury and its systemic effects
The multi systemic affects of Hg are summarized in Table 3.
Public health importance [12]

According to EPA, the acceptable amount of Hg for weekly
consumption by an adult of 154 1bs is approximately 49 mi-
crograms, which is equivalent to six pieces of sushi weekly
(Table 4). People weighing less than 154 lbs should consume
even smaller amounts of sushi. Mercury exposure among
women of childbearing age is a matter of concern. The data

Articles © The authors | Journal compilation © | Med Cases and Elmer Press™

from the CDC’s Third Report for 1999 - 2002 concluded that
one in 17 women of childbearing age have Hg in their blood
above 5.8 micrograms per liter of blood. This is a level that
could pose a risk to a developing fetus. Nearly one in 10
women of reproductive age in the US has Hg levels in her
blood at or above this level. The placenta transports Hg to the
developing fetus, causing permanent damage to the develop-
ing brain and nervous system including mental retardation,
seizure disorders, cerebral palsy, blindness and deafness. A
small quantity can also pass from breast milk. Thus, a con-
siderable amount of Hg exposure early in life may affect the
development of the brain or nervous system and may cause
problems in learning.

In 2004, both the FDA and the EPA proposed the fol-
lowing recommendations for young children, breast feeding
mothers, and women who are pregnant or planning pregnan-
cy. 1), Avoid shark, swordfish, King mackerel, or tilefish; 2)
Eat up to 12 ounces per week of shrimp, canned light tuna,
salmon, pollock, and catfish as these are lower in mercury;
3) Avoid white tuna as it has more mercury than canned light
tuna; 4) Serve smaller portions to young children; 5), Con-
sume no more than the recommended serving size of 4 - 6
ounces for adults.

Conclusion

Mercury is possibly a common cause of intestinal dysmotil-
ity and can have a variable presentation. In this review the
etiology, clinical features and management of intestinal dys-
motilities was briefly summarized and its correlation with
frequent consumption of sushi was explained. Other Hg re-
lated systemic effects were broadly reviewed. Avoiding sushi
and related foods demonstrated a significant benefit in our
CID patients. The normal histological and laboratory find-
ings confirmed the nonspecific nature of presentation and
the difficulty in accurately diagnosing and treating these pa-
tients.

In an era of widespread popularity of Asian foods in the
US, clinicians should be aware of the nonspecific presenta-
tion and subsequent effects associated with Hg exposure via
consumption of contaminated foods. Moreover, they also
should keep in mind that the risk from mercury by eating
fish and shellfish is not a health concern for those who eat in
moderation. Infants and young children exposed during pe-
riods of rapid brain development are more susceptible to the
toxic effects of MeHg. We predict that the incidence of in-
testinal dysmotility due to Hg in frequent sushi eaters would
be higher if complementary studies were done in all patients
with unidentified cause for related symptoms.
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