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【 CASE REPORT 】
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Diseases
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Abstract:
Chronic intestinal pseudo-obstruction (CIPO) is a rare disorder of intestinal dysmotility characterized by

chronic symptoms, including vomiting and abdominal pain, associated with bowel obstruction without any

mechanical obstructive causes. We herein report a case of mitochondrial diseases with recurrent duodenal ob-

struction that was initially diagnosed as superior mesenteric artery syndrome (SMAS) for a few years but was

later diagnosed as CIPO. Since CIPO is known to be associated with mitochondrial diseases, it should be

considered in the differential diagnosis of patients with mitochondrial diseases presenting with recurrent in-

testinal obstruction.
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Introduction

Mitochondrial diseases are genetic disorders caused by

defects in the mitochondrial metabolism, including the

Krebs cycle, β-oxidation, and lipid and cholesterol synthe-

sis. Mitochondrial diseases arise as a result of mutations in

the mitochondrial DNA or nuclear DNA (1) and affect many

organs, including the nervous, cardiac, respiratory, endo-

crine, and gastrointestinal systems. Furthermore, there are

diverse clinical phenotypes, including maternally inherited

diabetes and deafness (MIDD); mitochondrial myopathy, en-

cephalopathy, lactic acidosis, and stroke-like episodes

(MELAS); and others (2). MIDD is characterized by young-

onset non-obese diabetes mellitus with impaired insulin se-

cretion, accompanied by neurosensory hearing loss and a

maternal family history of diabetes mellitus (3). MELAS is

also a multi-organ disease with broad manifestations includ-

ing stroke-like episodes, dementia, epilepsy, lactic acidemia,

and myopathy (4). MELAS and MIDD are known to be as-

sociated with the mitochondrial DNA 3243 A>G muta-

tion (5-7).

Chronic intestinal pseudo-obstruction (CIPO) is a syn-

drome of chronic intestinal obstruction that occurs in the ab-

sence of any significant organic lesion obstructing the intes-

tinal lumen, associated with dysfunction of the extrinsic

nerves or smooth muscles of the gastrointestinal tract (8).

According to a previous survey in Japan, the estimated

prevalence of CIPO is 1.00 and 0.80 cases per 100,000 men

and women, and the estimated incidence is 0.21 and 0.24

cases per 100,000 men and women (9). CIPO is classified as

primary or secondary, and among the causes of secondary

CIPO, mitochondrial diseases are reported to be com-

mon (10, 11).

Superior mesenteric artery syndrome (SMAS) is also a

rare disorder, characterized by gastrointestinal symptoms

caused by vascular compression of the horizontal part of

duodenum in the angle between the aorta and the superior

mesenteric artery. SMAS is usually associated with a reduc-

tion in the mesenteric and retroperitoneal fat mass, along

with several predisposing conditions causing emacia-

tion (12).

We herein report the case of a patient with recurrent duo-

denal obstruction who was diagnosed with secondary CIPO
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Figure　1.　Computed tomography findings of the abdomen showing the horizontal part of the duo-
denum compressed between the aorta and superior mesenteric artery (arrow) and dilatation of the 
stomach and proximal duodenum, with air-fluid levels (A, B). 

(A) (B)

associated with mitochondrial diseases that was initially di-

agnosed as a case of SMAS.

Case Report

A 62-year-old Japanese man was referred to our hospital

with a history of recurrent episodes (every few months to

years) of vomiting. At 27 years old, the patient had been di-

agnosed with diabetes mellitus and was treated with appro-

priate dietary advice and an oral hypoglycemic agent. He

was very lean, with a body mass index (BMI) of around 13

kg/m2. His HbA1c level had remained at 6-7% until he was

in his 40s, when it gradually worsened to 8-9%. In addition,

the patient also developed gradually worsening hearing loss.

At 51 years old, he had been admitted to our hospital

with complaints of poor appetite and worsening glycemic

control. At that point, he had been diagnosed with MIDD

based on the typical clinical findings, including sensory

deafness, decreased insulin secretion, elevated blood lactate/

pyruvate ratio, a maternal family history of diabetes melli-

tus, and the detection of the mitochondrial DNA 3243 A>G

mutation. After the initiation of treatment with a multiple

daily insulin injection regimen, his HbA1c levels fell again

to 6-7%.

At 58 years old, he presented with transient left hemiple-

gia and was diagnosed with MELAS. At 59 years old, he

was hospitalized with repeated episodes of vomiting. Ab-

dominal computed tomography (CT) showed obstruction of

the horizontal part of the duodenum, which was compressed

between the aorta and the superior mesenteric artery; this

led to suspicion of SMAS as the cause of vomiting. His

symptoms improved with conservative management.

Subsequently, the patient was readmitted to our hospital

with heart failure. Since a myocardial biopsy and electron-

microscopic examination revealed degenerated mitochondria

in a variety of sizes and morphologies, the patient was diag-

nosed with mitochondrial cardiomyopathy. At 62 years old,

he presented with vomiting and evidence of duodenal ob-

struction, which improved quickly with the insertion of a

nasogastric tube. However, nine months later, the patient

was admitted to our hospital again with a history of recur-

rent vomiting. Abdominal CT showed dilatation of the stom-

ach and proximal duodenum and compression of the hori-

zontal part of the duodenum between the aorta and the supe-

rior mesenteric artery. The aorta-superior mesenteric artery

distance was 4.3 mm (Fig. 1).

A physical examination on admission revealed that the

patient’s height was 162.0 cm, and his body weight was

36.2 kg (BMI: 13.8 kg/m2). There were no significant

changes in the laboratory test results (Table). Initially, the

patient was diagnosed with recurrent SMAS, based on the

CT findings. While gastric fluoroscopy demonstrated de-

creased peristalsis of the stomach to the duodenum, there

was no obstruction at the horizontal part of the duodenum,

suggesting that there was no vascular compression of the

horizontal part of the duodenum in the angle between the

aorta and the superior mesenteric artery. In addition, intesti-

nal peristalsis was not impaired distal to the duodenojejunal

flexure (Fig. 2). Thus, secondary CIPO caused by mitochon-

drial diseases was considered as the underlying etiology for

the dilated stomach and proximal duodenum caused by de-

creased peristalsis at these sites.

While the patient exhibited a blunted Achilles tendon re-

flex, there were no findings characteristic of diabetic neuro-

pathy, such as a decreased vibration sensation or sensory

impairment. Furthermore, the coefficient of variation of the

R-R interval on and electrocardiogram (CVR-R) was 2.61%

(normal range, >1.25%), suggesting that there was no severe

diabetic autonomic neuropathy. Improvement in the gastroin-

testinal symptoms was observed after a few days of absten-

tion from oral intake and peripheral parenteral nutrition,

without insertion of a nasogastric tube. The patient was dis-

charged from the hospital on Day 21 with pharmacologic

treatment, such as mosapride citrate (serotoninergic agents),

Daikenchuto (herbal medicine), and magnesium oxide. The

clinical course of this patient is shown in Fig. 3.
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Figure　2.　Gastric fluoroscopy findings obtained approximately every 30 seconds. A, B: The stom-
ach is dilated despite fasting for more than 12 hours. C-F: Intestinal peristalsis from the stomach to 
duodenum is slightly decreased, and the contrast medium is also slow to pass. G-I: There is no ob-
struction at the horizontal part of the duodenum (arrowhead). Intestinal peristalsis distal to the duo-
denojejunal flexure (dotted arrowhead) is well-preserved. 

(C)

(G) (H) (I)

(A)
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Table.　Laboratory Tests on Admission.

Complete blood count T-Bil 0.4 mg/dL Urinalysis

WBC 10,900 /μL BUN 34.1 mg/dL Protein (-)

RBC 433×104 /μL Cre 0.92 mg/dL Glucose (-)

Hb 13.6 g/dL eGFR 65.0 mL/min/1.73m2 Ketone (-)

PLT 27.3×104 /μL UA 8.0 mg/dL Occult Blood (-)

CRP 0.20 mg/dL Microalbumin 5 mg/g·Cre

Blood chemistry Na 143 mEq/L

TP 7.7 g/dL K 4.7 mEq/L Meal tolerance test

Alb 3.8 g/dL Cl 93 mEq/L Glucose 0 min 90 mg/dL

LDH 310 U/L Glucose 250 mg/dL 120 min 156 mg/dL

CK 83 U/L HbA1c 7.9 % C-peptide 0 min <0.2 ng/mL

AST 41 U/L Glycoalbumin 19.1 % 120 min 0.6 ng/mL

ALT 30 U/L TSH 1.13 μIU/mL

γ-GTP 35 U/L Free T4 1.23 ng/dL

ALP 219 U/L Free T3 2.6 pg/mL

WBC: white blood cell, RBC: red blood cell, Hb: hemoglobin, PLT: platelet, TP: total protein, Alb: albumin, LDH: lactate de-

hydrogenase, CK: creatine kinase, AST: aspartate aminotransferase, ALT: alanine aminotransferase, γ-GTP: gamma glutamyl 

transpeptidase, ALP: alkaline phosphatase, T-Bil: total bilirubin, BUN: blood urea nitrogen, Cre: creatinine, eGFR: estimated 

glomerular filtration rate, UA: uric acid, CRP: C-reactive protein, TSH: thyroid stimulating hormone
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Figure　3.　Clinical course of the patient. 

Discussion

Gastrointestinal manifestations, such as a poor appetite,

gastroesophageal sphincter dysfunction, constipation,

dysphagia, vomiting, gastroparesis, diarrhea, pancreatitis, he-

patopathy or gastrointestinal pseudo-obstruction, are com-

mon in mitochondrial diseases (13). Gastrointestinal dys-

function in our patient was transient and was confined to the

horizontal part of the duodenum between the aorta and the

superior mesenteric artery in all the episodes, and the condi-

tion was initially diagnosed as being caused by SMAS.

SMAS is a rare medical condition with clinical symptoms

resulting from vascular compression of the horizontal part of

the duodenum in the angle between the aorta and the supe-

rior mesenteric artery. The complicated clinical signs of duo-

denal obstruction in this condition include postprandial epi-

gastric pain, nausea, vomiting, anorexia, and weight loss.

SMAS is more likely to be observed in young patients with

rapid weight loss and certain metabolic alterations, along

with decreased mesenteric and retroperitoneal fat mass, than

in others. There are numerous predisposing conditions for

SMAS, such as chronic wasting disease, eating disorders,

postoperative state, and congenital anomalies (12).

CT angiography is useful for the diagnosis of SMAS. In a

previous angiographic study of cases of SMAS, the aor-

tomesenteric angle was 6°-15° (normal reported range, 25°-

60°), and the distance was 2-8 mm (normal reported range,

10-28 mm) (14). Furthermore, interrupted flow of the con-

trast agent in the horizontal part of the duodenum by the su-

perior mesenteric artery was observed on gastric fluoros-

copy (15, 16). While CT angiography was not performed in

the present case, and the aortomesenteric angle could not be

precisely evaluated, shortening of the aortomesenteric dis-

tance was confirmed. However, gastric fluoroscopy did not

show any duodenal obstruction due to compression by the

superior mesenteric artery. A few cases of mitochondrial dis-

eases with SMAS have been reported (17-19). In each of

these reported cases, the patient had typical characteristics

of SMAS, such as rapid weight loss or a young age. Al-

though our patient was lean, he seemed to be an atypical

candidate for SMAS, as he was much older in age than

most previous patients and showed no recent weight loss.

CIPO is a syndrome characterized by recurrent episodes

of clinical intestinal obstruction in the absence of obstructive

lesions in the gastrointestinal tract (8). CIPO is caused by

impairment of one or more factors regulating gastrointestinal

motility, such as the myogenic, neurogenic, and/or mesen-

chymopathic system (20). Ohkubo et al. proposed the fol-

lowing diagnostic criteria: a) the onset of one or more

symptoms of bowel obstruction at least 6 months prior to

the diagnosis, b) abdominal bloating or abdominal pain or

both for the previous 12 weeks, c) dilatation and/or air-fluid

level of the intestine on abdominal X-ray, ultrasonography

and/or CT imaging, and d) no evidence of structural dis-

ease (20). In our present case, dilatation of the stomach and

proximal duodenum without any mechanical obstructive

causes were observed, accompanied by recurrent vomiting

and duodenal obstruction for a few years. Thus, this case

was considered to meet the diagnostic criteria of CIPO.

CIPO occurs in all segments of the gastrointestinal tract

from the esophagus to the rectum and mainly affects the

small intestine (20). The segment of intestinal dysfunction

can be localized depending on the types of diseases in

CIPO, although previous studies have lacked data regarding

the exact proportions of gut segments affected in CIPO.

CIPO is thought to include patients who have been previ-

ously reported as “idiopathic megaduodenum”. Among those

patients with gastrointestinal obstruction localized to the

duodenum, some of them had also been misdiagnosed with

SMAS (21). Similarly, in the present case, CIPO was con-

sidered to involve the stomach and duodenum.

As mentioned above, CIPO has been classified into pri-

mary and secondary types. Secondary CIPO can occur in as-

sociation with many multisystem disorders, including con-

nective tissue diseases (systemic sclerosis), neurologic dis-

eases (mitochondrial diseases, diabetic neuropathy, Parkin-

son’s disease), drug-related conditions, paraneoplastic and

postinfectious syndromes, and amyloidosis (8, 10).

A previous study reported that mitochondrial defects were

identified in 15 patients of 80 CIPO patients, representing

19% of all cases (22). While secondary CIPO due to mito-

chondrial disease has been frequently observed, especially in

patients with MELAS, CIPO might also be a significant
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complication in cases with well-controlled mitochondrial

diseases, such as cardiomyopathy and encephalopathy (11).

However, little is known about the pathological mechanism

by which CIPO develops in cases of mitochondrial disease.

Betts et al. reported profound cytochrome oxidase (COX)

deficiency in the smooth muscle layers of all regions of the

gastrointestinal tract in patients with the mitochondrial DNA

3243A>G mutation, although there was little evidence of

morphologic abnormalities within the gastrointestinal tissues

in these patients (23). Jeffrey et al. reported intestinal

pseudo-obstruction in a patient with a mitochondrial defect

in the β-oxidation cycle, hypothesizing that impairment of

mitochondrial β-oxidation might play a role in the patho-

genesis of intestinal pseudo-obstruction (24).

In our present case, the possibility of secondary CIPO de-

rived from diabetic autonomic neuropathy or diabetic gas-

troparesis was also considered. Diabetic gastroparesis is

mainly found in patients with long-standing diabetes melli-

tus, as a symptom of diabetic autonomic neuropathy, accom-

panied by a broad spectrum of symptoms and signs includ-

ing nausea, bloating, loss of appetite, and postprandial vom-

iting (25). However, our patient had no significant signs of

advanced diabetic neuropathy, including decreased CVR-R as

an indicator of diabetic autonomic neuropathy. Therefore,

we considered that the CIPO in our case was secondary to

mitochondrial diseases rather than being associated with dia-

betic neuropathy.

There is no specific treatment for CIPO, with the main

treatments being nutritional support, pharmacologic treat-

ment, and surgery (26, 27). Nutritional therapy includes

small and frequent meals, easily digestible meals, and en-

teral nutrition using a feeding tube. The main aim of phar-

macological treatment is to improve gastrointestinal motility,

decrease symptom severity, and reduce bacterial overgrowth

related to intestinal stasis. Many therapeutic agents are used

in CIPO patients, such as serotoninergic agents, erythromy-

cin, metoclopramide, and domperidone. Gastrostomy and je-

junostomy can be effective in relieving gastrointestinal

symptoms by decreasing the intestinal pressure. The effec-

tiveness of bowel resection in CIPO patients is generally

limited because the degree of bowel dysfunction might in-

crease over time. If a patient is refractory or has difficulty

continuing these treatments due to complications, small

bowel transplantation may also be an option. While the le-

sion was localized to the duodenum at every onset in this

patient, we decided to follow this patient with pharma-

cological treatment, as the risk of surgery was considered to

be high due to complications associated with mitochondrial

diseases.

In conclusion, we herein described a case of mitochon-

drial diseases with recurrent duodenal obstruction, who was

initially diagnosed with SMAS but was later diagnosed with

CIPO. If a patient with mitochondrial disease presents with

recurrent gastrointestinal manifestations and imaging find-

ings suggestive of SMAS, CIPO should be considered in the

differential diagnosis.
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