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Case Presentation




Neonatal Period

* Uneventful intrauterine period, term birth, well, breastfed, discharge home within 24 hours.

D2 - readmitted, lethargic, treated for sepsis, discharged on D8

D21 - readmitted with 1 episode of bilious vomiting. Also had poor weight gain and slow feeding.
* O/E -significantly distended abdomen
* [nitial investigations - metabolic acidosis
* NGT (relieve distention and feeds)

Subsequently also developed ‘loose explosive stools’

Investigated by surgeons and medics (nephrologists initially) for possible causes including:
* Hirschsprung enterocolitis
* Metabolic diseases/ inborn errors of metabolism
* Renaltubular acidosis 7

A~
* Infection/ sepsis
o\

* Congenital diarrhoeal diseases



Initial Investigations

* Blood investigations: urea and electrolytes - electrolytes imbalance, -ve blood culture
* Urine investigations and culture — kidneys functioning well concentrating urine to preserve water, -ve culture

* Stool testing for malabsorption screen and electrolyte testing - assess whether the intestines are properly absorbing
nutrients using different parameters like stool PH, faecal fat ..etc, - consistent with secretory diarrhoea

* Metabolic screen-No IEM found

* Imaging: US abdomen + kidneys, AXR + contrast via NGT - dilated large bowel, excluded malrotation/volvulus

* Differential diagnosis:

* Hirschsprung enterocolitis

infection/sepsis
e Congenital diarrhoeal disease
MVID
Congenital Tufting Enteropathy
Enteroendocrine Cell Dysgenesis

Autoimmune Enteropathy



Further Investigations

* Oesophago-Gastro-Duodenoscopy (OGD) and sigmoidoscopy:
e Gastric, sigmoid colon and rectal biopsies were WNL - Hirschsprung’s disease excluded

*  Duodenal biopsies clinched the diagnosis

* Genetic testing — confirmed the diagnosis

* Differential diagnosis:

e Congenital diarrhoeal disease:
© MVID
. Congenital Tufting Enteropathy

. Enteroendocrine Cell Dysgenesis

*  Autoimmune Enteropathy



Duodenal Biopsy

Light Microscopy




- Villous blunting/ atrophy

No epithelial tufting,

increased IELs, or crypt

hyperplasia

No organisms seen

Pathology Outlines - Histology-smallintestine


https://www.pathologyoutlines.com/topic/smallbowelnormalhistology.html

Normal: Our Case:

- Periodic acid-Schiff - Abnormalintracytoplasmic

apical band/blush (+

- Stains basement membrane,
deeper)

glycogen, some mucins and

mucopolysaccharides o
POy - Areas of staining loss

- Normally stains the brush border
of enterocytes in a sharp
continuous apical fashion

- Reflecting the glycoprotein-rich
layer (glycocalyx) at the tips of
microvilli

SMALL BOWEL | AbdominalKey


https://abdominalkey.com/small-bowel-3/

Normal:

- CD10is a membrane-associated
neutral peptidase (enzyme),
present in the brush border

- Continuous strong positivity of
the luminal surface of the
epithelium

Our Case:

- Intense apical cytoplasmic staining

- May have areas of loss and
cytoplasmic accumulation in
vacuoles

CD10 staining along the horizontal axis of the intestine of 2 patients... | Download

FSgiereiflc|oYhgearn Pathology
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https://www.nature.com/articles/modpathol2011122/figures/1
https://www.researchgate.net/figure/CD10-staining-along-the-horizontal-axis-of-the-intestine-of-2-patients-with-microvillus_fig2_221970488
https://www.researchgate.net/figure/CD10-staining-along-the-horizontal-axis-of-the-intestine-of-2-patients-with-microvillus_fig2_221970488
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Duodenal Biopsy

Electron Microscopy — Can you identify the findings?







| o ,70(!’1_;.4
Corroborated LM findings:

Mild to moderately shortened villi,
measuring up to 0.2 mm in length
(normal 0.5 - 1.6 mm) with a villus:crypt
ratio of 1:1 (normal 3:1)
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Direct Mag: 40 x
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Finding #1:

10 ym
Direct Mag: 600 x



Finding #1

Direct Mag: 2000 x

2pm



Finding #17?

Normal enterocytes fo
comparison:

e
4

Direct Mag: 600 x



https://pixels.com/featured/microvilli-of-the-small-intestine-dennis-kunkel-microscopyscience-photo-library.html

Finding #2:

6 um
Direct Mag: 1000 x



Finding #2:

2pm
Direct Mag: 2500 x




Finding #2:




Finding #27? SR
Additional finding:

. (T 11 ik 1018 Microvillus shortening
+b0nus a0 ifeR RFRE J3E B S F d (normal1.0-1.5um)
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Apical microvesicular accumulation




Direct Mag: 150 x
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Finding #3




Finding #3:

6 um
Direct Mag: 1000 x
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Finding #37?

Characteristic finding

Direct Mag: 10000 x




Important negatives:

* No excess inflammatory cells — infection, autoimmune enteropathy (AIE), celiac, inflammatory bowel disease (IBD)
* No microorganisms - infections
* No villus tufting — congenital tufting enteropathy (CTE)

* No crypt hyperplasia - infection, autoimmune enteropathy, celiac disease
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Genetics Testing

* |dentification of pathogenic mutations in the MYO5B gene confirmed the diagnosis

Heterozygous for 2 pathologic variants
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Microvillous Inclusion
Disease (MVID)

A quick run-through




What is MVID

* Also referred to as Microvillous Atrophy (MVA)

* Rare, congenital disorder of enterocytes

* Inherited AR disorder (require 2 defective copies of the gene to manifest it)

* Slight male predominance (1.5:1)

* Persistent life-threatening watery diarrhoea during the neonatal period (usually within the first days of life)

* The diagnosis relies on a holistic approach, integrating clinical presentation, microscopic findings, and genetic analysis.

* Butidentifying characteristic morphological enterocyte abnormalities by LM and EM on a small bowel biopsy is KEY

[ ]
Carrier father N Carrier mother
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m
® ®

T "r."

Healthy Carrier children Sick

25% 50% 25%
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Aetiology and Pathophysiology

*  MYO5B encodes myosin Vb, a motor protein involved in intracellular trafficking and recycling.

* Ithelpstransportendosomes carrying apical membrane components (enzymes, transporters, glycocalyx proteins..) to the apical surface of epithelial cells.

Note: other MVID variants may have STX3 and
STXBP2 mutations which code for proteins which
control apical plasma membrane fusion. When
defective: inhibition of vesicle fusion with the
apical membrane resulting in the intracellular
retention of apical proteins, and similar
consequences.

CLINICAL PUZZLE

The role of enterocyte defects in the pathogenesis of congenital
diarrheal disorders

Arend W. Overeem', Carsten Posovszky?, Edmond H. M. M. Rings®*, Ben N. G. Giepmans' and
Sven C. D. van lJzendoorn'~

EDITORIAL - Volume 155, Issue 4, P1z33-1235, October 2020 [ il LR RSHISECTS

Exploiting Alternative Brush Border Trafficking Routes to Treat
Microvillous Inclusion Disease

Shabnam Abtahi - Jerrold R. Turner & &

Gastroenterology

Glucose Amino

o

MYOS5B

endosome

’

O O Lysosome

o 50

Microvillous
inclusion
disease (MVID)

w1t 09O

00 Lysosome

Defective myosin Vb and MYO5B-
dependent trafficking.

Disruption in the delivery of membrane
components to the apical surface and
brush border assembly

Normal microvilli fail to form properly,
which leads to their shortening and loss
impairing absorption

Apical components are therefore
mislocalised and trapped in the
cytoplasm - apical vesicles on
microscopy

Cell also redirects them to lysosomes for
degradation as mislocalised

Some microvilli may be aberrantly
internalised forming inclusion bodies (vs.
assembled in the wrong compartment)

This damaged brush border impairs fluid
and nutrient absorption leading to severe
diarrhoea
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Clinical presentation

* Uneventfulintrauterine course and delivery
* Early onsetvs late onset

* Severe watery diarrhoea begins within the first days of life
e Severe dehydration
* Severe metabolic acidosis
* Can lose up to 30% of body weight

* Life-threatening
* Noinvolvement of other organs, no malformations

* Examination reveals abdominal distension with fluid-filled intestinal and colonic loops (massive secretory diarrhoea and
defective absorption = massive intraluminal fluid buildup)
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Diagnostic Workup

* Blood investigations: Metabolic acidosis and signs of dehydration
* Stool examination: faecal sodium concentrations between 100 and 130 mmol/L - secretory diarrhoea, loosing Na and H,0

* Endoscopy and biopsies: combined light/electron microscopic histological analysis of small bowel biopsies— GOLD
STANDARD

e Others: to rule out differentials
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0.1 Saadah et al. / Journal of Microscopy and Ultrastructure 1 (2013) 84-88

Light Microscopy

* A: moderate villous blunting with no significant crypt
hyperplasia or increased inflammatory cells

* B: Nointraepithelial lymphocytosis
* C:subtle vacuolization of their apical cytoplasm

* D: PAS, absence of the sharp linear brush border which
is replaced by apical cytoplasmic blush & few PAS+
secretory granules in the apical cytoplasm

E: CD10, patchy absence of the linear brush border

F: CD10, apical cytoplasmic vacuoles

Contents lists available at ScienceDirect

Journal of Microscopy and Ultrastructure

journal homepage: www.elsevier.com/locate/jmau

Original Article
Microvillus inclusion disease: A clinicopathological study from
western region of Saudi Arabia

Omar I. Saadah®*, Rana Y. Bokhary”, Sawsan M. Jalalah”, Yagoub Y. Bin-Taleb*

* Department of Pediatrics, Division of Pediatric Gastroenterology. Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia
® Department of Pathology. Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia
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Light Microscopy

* Enlarged intracytoplasmic band (arrow) along the apical pole
of enterocytes

° OtherS: CEA (glycoprOteln)’ al'kallne phosphatase (enzyme) Orphanet Journal of Rare Diseases 2006, 1:22 http://www.OJRD.com/content/1/1/22
stains — both also proteins found in the brush border

* Paper noted that MV inclusions also reported in colon,
gallbladder and renal tubular epithelium

PAS
CD10
control MVA

Microvillous inclusion disease (microvillous atrophy)

Frank M Ruemmele*, Jacques Schmitz and Olivier Goulet

Address: INSERM EMI 0212, Pediatric Gastroenterology, Hepatology and Nutrition, Hopital Necker-Enfants Malades, 149 Rue de Sévres, 75743

Paris Cedex 15, France

Email: Frank M Ruemmele*® - frank.ruemmele@ nck.ap-hop-paris.fr; lacques Schmitz - jacques.schmitz@nck.aphp.fr;

Olivier Goulet - olivier goulet@nck ap-hop-paris fi

* Corresponding author

Published: 26 June 2006 Received: 12 May 2006 35
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Electron Microscopy

e Shortened and absent microvilli

0.1. Saadah et al. / Journal of Microscopy and Ultrastructure 1 (2013) 84-88 87
* Microvillous inclusion bodies (diagnostic and
characteristic, but might be low in frequency)

Contents lists available at ScienceDirect

Journal of Microscopy and Ultrastructure

journal homepage: www.elsevier.com/locate/jmau

Original Article
Microvillus inclusion disease: A clinicopathological study from
western region of Saudi Arabia

Omar I. Saadah®*, Rana Y. Bokhary”, Sawsan M. Jalalah”, Yagoub Y. Bin-Taleb* 36

4 Department of Pediatrics, Division of Pediatric Gastroe ogy. Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia
v Department of Pathology. Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia




Differential Diagnosis

Differential Diagnosis
SeEVERE DIARRHEA OF EARLY INFANCY

Microvillous

Inclusion Disease

Tufting
Enteropathy

Enteroendocrine
Cell Dysgenesis

Autoimmune
Enteropathy

Presentation

First 2 weeks

First 2 weeks

First 2 weeks

After 1 month

inflammation

Gene defect MYO5b (18g21) EpCAM (2p21) NEUROG 3 FOXP3 (Xp11.23)
RAB11 (10g26) (10g21.3) in IPEX syndrome
Extraintestinal Low serum Dysmorphism; Insulin- Polyendocrinopathies
disease v-glutamyl autoimmune dependent
transferase diseases diabetes
cholestasis (arthritis)
after bowel
transplantation
Anti-enterocyte  No No No Yes
antibodies
Villous atrophy  Yes Variable Variable Variable
Surface Absent Tufting and Normal Normal or atrophic
epithelium brush desquamation
border
Lamina propria Minimal Variable Minimal Usually increased

ENTEROPATHIES
OF INFANCY AND
CHILDHOOD

rrrrrrrr Russo, MD

Intestinal epithelial dysplasia (tufting enteropathy) - PMC
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https://pmc.ncbi.nlm.nih.gov/articles/PMC1878471/
https://pubmed.ncbi.nlm.nih.gov/24007847/

Differential Diagnosis

CTE: Tufting enteropathy revisited: the utility of MOC31 (EpCAM) immunohistochemistry in diagnosis - PubMed
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https://pubmed.ncbi.nlm.nih.gov/24418860/
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AlE: Enteropathies of infancy and childhood - PubMed

EED: Enteroendocrine cell dysgenesis and malabsorption, a histopathologic and immunohistochemical characterization —

PubMed

AIE: Enteropathies of infancy and childhood - PubMed
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https://pubmed.ncbi.nlm.nih.gov/24007847/
https://pubmed.ncbi.nlm.nih.gov/17258790/
https://pubmed.ncbi.nlm.nih.gov/17258790/
https://pubmed.ncbi.nlm.nih.gov/24007847/

Complications

Fluid and electrolyte loss and imbalance
Life-threatening dehydration and malnutrition

Temporary ischaemia (hypovolemia) — mental and renal complications
Metabolic decompensation (pH and electrolytes) and organ failure (acute)
Failure to thrive (chronic)

Parenteral Nutrition (PN) complications: sepsis and liver failure (cholestasis, steatohepatits and fibrosis)

Poor long-term outcome

Death (within first 3 years)

40



Management

* Managed at highly specialized paediatric gastroenterology centres TV
* Oral caloric intake alone is impossible due to intestinal failure (especially in early-onset MVID)

V74
* Dependent on exclusive Parenteral Nutrition (PN) — lifelong nutritional support o o

* Partialintestinal autonomy (late-onset MVID)

* Intestinal transplantation - ?curative

* Our patient:
* Discharged on HPN (Home Parenteral Nutrition), and some enteral feeding (minimal sips orally - not enough for any nutritional value) — care of dieticians.
* Regular outpatient reviews. Gaining weight.
* Discussions with transplant centre — SB transplant reserved for:
© Failure to manage fluid status
© Loss of central line access
. Significant liver disease

. Parental/MDT discussion, risks vs benefits

41



Conclusion - MVID

e Severe congenital enteropathy that presents early in life with intractable life-threatening diarrhoea

¢ Diagnosis requires a high index of suspicion

* LM + EM are the gold standard, genetic testing helps confirm it

* Management is mostly supportive

¢ A deeper understanding of the molecular pathways may lead to the development of targeted therapies

which may improve patient management and outcomes

" WO
" WO

" WO
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