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Congenital microvillus atrophy is a severe generalized enteropathy with ultrastructural 
abnormalities of the intestinal brush border. It is a rather new clinicopathological entity 
which needs to be differentiated from other enteropathies within the spectrum of 
Intractable diarrhea of infancy. The presented case was a four-month-old girl with a 
chronic, intractable diarrhea, beginning at birth. The diagnosis was established only 
after the electron microscopic examination of small intestinal mucosa which revealed 
the characteristic features of the disease. Congenital microvillus atrophy is a rare 
autosomal recessively inherited disorder and bowel transplantation becomes a realistic 
option of treatment. Therefore, it should be specifically considered in the differential 
diagnosis of chronic intractable diarrhea of infancy. Key words: congenital microvillus 
atrophy, intractable diarrhea, infant.

Intractable diarrhea in infancy denotes a clinical symptom complex characterized 
by the onset of noninfectious diarrhea before three months of age which lasts longer 
than two weeks and results in severe malabsorption and malnutrition1. Within this 
group of heterogeneous patients, congenital microvillus atrophy is a specific entity 
with abnormal ultrastructural features of the small intestine that distinguish it from 
other causes of congenital diarrhea with normal ultrastructure of the enterocytes2' 
6. Clinical features of the disease are a protracted diarrhea starting at or soon after 
birth, which is resistant to all therapeutical interventions and results in failure to 
thrive2-3'5. The diagnosis of microvillus atrophy can be made by demonstration of 
abnormal periodic acid-Schiff (PAS) stained enterocytes on light microscopy, 
increased numbers of secretory granules in the apical cytoplasm of enterocytes, 
and the presence of microvillus inclusions detected on electron microscopic
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examination of the small intestinal biopsy2'5. We present this case because congenital 
microvillus atrophy is a rare but perhaps an important cause of intractable diarrhea 
of infancy. It could be easily overlooked if it is not specifically considered.

Case Report
A four-month-old girl was transferred to the Department of Pediatric 
Gastroenterology and Nutrition at Marmara University School of Medicine for the 
evaluation of chronic diarrhea, beginning at birth. The patient was born at term 
to healthy, consanguineous Turkish parents with two healthy boys, after a normal 
pregnancy and an uncomplicated delivery. The infant was vigorous at birth and 
the birth weight was 2500 g. At home, the newborn breastfed poorly, had several 
loose, watery stools and began to vomit after the feeds. She developed peripheral 
edema within the first days of life which resolved spontaneously. At the end of 
the first month, the edema reappeared on the face, the diarrhea persisted and 
the severe episodes of vomiting led to a poor weight gain. At 10 weeks of age, 
the patient was taken to a local hospital where she was hospitalized because of 
pneumonia and was given an appropriate antibiotic therapy. During the hospital 
stay, the initial hemoglobin level was 6.5 g/dl, and she was transfused twice. 
Laboratory investigation revealed hypoproteinemia (total protein 5.9 g/dl, albumin 
2.7 g/dl with a normal urine analysis. Thereafter, the patient was transferred to 
our unit for further investigation of the chronic diarrhea and hypoproteinemia.
The physical examination showed a malnourished infant with a weight of 3530 
g and a length of 53 cm. Both measurements were below the 3rd percentile and 
her nutritional index was 45 percent. She appeared pale with edema on cheeks, 
tibiae, and dorsum of feet and hands, and had hepatosplenomegaly.
Initial laboratory studies showed anemia (hemoglobin 9.3 g/dl), leukocytosis 
(18700/mm3), elevated transaminases levels (AST 83 U/L, ALT 66 U/L), 
hypoproteinemia (protein 5.0 g/dl, albumin 2.0 g/dl), and elevated cholesterol 
and triglyceride levels (203 mg/dl and 319 mg/dl, respectively). Her renal 
functions and serum electrolyte levels were within normal ranges with a normal 
arterial blood gas analysis. Further investigations revealed normal glucose 
homeostasis, and normal serum lactate, pyruvate and ammonia levels. Her urine 
analysis did not reveal any reducing sugar, ketone or protein in the urine. Serum 
and urine amino acid profiles were normal. The circulating autoantibodies, 
including antinuclear, antimitochondrial, antismooth muscle and anti liver-kidney 
microsomal antibodies were all negative. Thyroid function tests and serum 
immunoglobulin levels were within normal ranges. The examination of the stool 
showed a normal pH and chymotryptic activity, and there was no pathological 
alphal-antitrypsin excretion. The repeated stool cultures were negative for any 
pathogenic microorganism. The quantitative sweat chloride test was normal. 
Screenings for hepatitis A, B, C viruses and cytomeglovirus were also negative.
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On the clinical course, the patient's diarrhea and vomiting persisted, and enteral 
feeding was not tolerated. Total parenteral nutrition (TPN) was initiated and the 
patient became TPN dependent with only minimal tolerance to enteral feeding. 
The upper and lower gastrointestinal endoscopies performed at this time were 
macroscopically unremarkable. The histopathological examination of hematoxylin 
and eosin (H&E) stained esophageal, gastric, duodenal and rectal biopsies were 
normal under light microscopy (Fig. 1). On the electron microscopy (EM), 
however, the ultrastructural examination of the duodenal mucosa revealed partial 
microvillus atrophy on the apical membrane of the enterocytes (Fig. 2). After 
the diagnosis of microvillus atrophy was confirmed by the EM, the duodenal 
specimens which were stained with periodic acid-Schiff (PAS) revealed an 
abnormal accumulation of PAS-positive material within the apical cytoplasm of 
the epithelium under light microscopic examination (Fig. 3).

Fig. 1: The light microscopic appearance of the proximal small intestinal mucosa was 
normal in the patient with congenital microvillus atrophy (H&E x 40).

Fig. 2: Electron microscopy revealed a partial microvillus atrophy (arrows) on the 
apical membrane of the enterocyte (x 25.000).
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Fig. 3: Abnormal accumulation of PAS-positive material (arrows) in the apical cytoplasm of 
epithelial cells seen in duodenal specimen (PAS x 40).

The hepatic biopsy which was performed because of persistent hepatomegaly 
and increased transaminases levels showed diffuse macrosteatosis. The patient 
was still receiving TPN when she died due to gram-negative sepsis at eleven 
months of age. Unfortunately, a postmortem work-up could not be performed.

Discussion

Congenital microvillus atrophy or microvillus inclusion disease is an autosomal 
recessive disorder, associated with a high mortality. It may be the most common 
cause of severe, refractory diarrhea in the neonatal period1-2-6-7. Although the 
basic defect is not known, it has been suggested that there is a defect in the 
transport of substances normally destined for the brush-border, which then build 
up within the cells2-3-8. This defect may represent an inborn error of intracellular 
transport which leads to aberrant assembly of the components of the enterocyte 
surface membrane2-8. The characteristic features of the disease include a thin 
mucosa, an abnormal accumulation of PAS-positive material within the apical 
cytoplasm of epithelial cells, an increase in epithelial cell secretory granules, 
and the presence of microvillus inclusions3'5-9. Although intracytoplasmic 
inclusions are one of the diagnostic features of microvillus atrophy, they are not 
limited to this disease3. There are also published case reports showing 
ultrastructural abnormalities of congenital microvillus atrophy without inclusions5. 
However, the accumulation PAS-positive material within the apical cytoplasm of 
intestinal cells, which has only been reported in microvillus atrophy, appears 
to be a specific defect of this disease3-8.

Intractable diarrhea of infancy may result from a variety of known disorders 
including infections, inflammatory conditions, enzymatic defects, hormonal and 
metabolic diseases, and anatomical abnormalities1-6-9. It is therefore important
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to exclude these disorders through apropriate investigations. The diagnosis of 
congenital microvillus atrophy as a cause of intractable diarrhea of infancy has 
to be established on the ground of the morphological and ultrastructural features 
which are characteristic for the disease3-4-9-10. Since the H&E-stained sections 
did not show any characteristic features, the abnormalities which could be 
detected by PAS stain can be easily overlooked3. Ultrastructural abnormalities 
can involve not only the small and large intestinal epithelia but also the biliary 
epithelium3-10. At present, the only reliable way of diagnosis could be the electron 
microscopic examination of jejunal or rectal biopsy specimens2-3-5.

Currently, no treatment is available, and patients with congenital microvillus atrophy 
are supported by total parenteral nutrition and intravenous fluids for the replacement 
of their massive intestinal losses2'5. The majority of the affected patients eventually 
die of septic complications or hepatic insufficiency stemming from TPN-induced 
cholestasis2-3-5-6. Recently, Oliva et al.11 reported the first successful intestinal 
transplant for microvillus inclusion disease in a patient 2.5 years old. Thereafter, 
Herzog et al.12 published their experience for a combined bowel-liver 
transplantation in a seven-month-old infant with microvillus atrophy. Advancements 
in immunosuppressive therapy have allowed the small bowel transplantation to 
become a realistic option, with a good survival of both patients and grafts11-12.

We present this case because congenital microvillus atrophy is a rare but perhaps 
one of the most common causes of intractable diarrhea of infancy. It could be 
easily overlooked if it is not specifically considered. It is important to recognize 
and diagnose infants with congenital microvillus atrophy because small bowel 
transplantation becomes a realistic option for the future treatment of these patients.
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