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Abstract

This report presents a case of massive mucosal necro-
sis of the small intestine in a patient with mitochon-
drial myopathy, encephalopathy, lactic acidosis, and
stroke-like episodes (MELAS), which particularly affects
the brain, nervous system and muscles. A 45-year-old
Japanese female, with an established diagnosis of ME-
LAS, presented with vomiting. Computed tomography
showed portomesenteric venous gas and pneumatosis
intestinalis. She underwent a resection of the small
intestine. A microscopic study showed necrosis of the
mucosa and vacuolar degeneration of smooth muscle
cells in the arterial wall. Immunohistochemistry showed
anti-mitochondrial antibody to be highly expressed in
the crypts adjacent the necrotic mucosa. The micro-
scopic and immunohistochemical findings suggested
the presence of a large number of abnormal mitochon-
dria in MELAS to be closely linked to mucosal necrosis
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of the small intestine.
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INTRODUCTION

Mitochondrial myopathy, encephalopathy, lactic acidosis,
and stroke-like episodes (MELAS) is one of a family of
mitochondrial cytopathies!. MELAS particularly affects
the brain and nervous system and muscles. Gastrointes-
tinal symptoms, such as nausea, vomiting and anorexia,
= [
are also common”. Although scattered focal necrosis is
sporadically seen”’

’l massive intestinal necrosis in MELAS
is rare. Only two cases of massive large intestinal necrosis
in MELAS have been reported to date™”. This report
presents the case of a MELAS patient with massive mu-
cosal necrosis of the small intestine. This is the first case
report of MELAS with massive mucosal necrosis of the
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small intestine.

CASE REPORT

A 45-year-old Japanese female presented with vomiting,
Abdominal computed tomography (CT) showed porto-
mesenteric venous gas; therefore she was referred to this
hospital for further investigation and treatment.

Her medical history revealed that she presented with
progressive sensorineural hearing loss at 24 years of age.
In addition, she experienced headaches, seizures, hom-
onymous hemianopsia, right hemi paresis, limb weakness
and a stroke-like episode at 43 years of age. Her lactic
acid and pyruvate level were 112.4 mg/dL (normal < 17
mg/dL) and 2.16 mg/dL (normal < 0.94 mg/dL), respec-
tively. She did not undergo a muscle biopsy. However, the
mitochondrial mutation A3243G was detected in het son.
A diagnosis of MELAS was therefore established be-
cause MELAS is transmitted by maternal inheritance®”.

Her height and body weight were 143 c¢m, and 26.6
kg, respectively, at the time of admission. Physical ex-
aminations revealed abdominal distension. Guarding,
rebound tenderness or rigidity could not be estimated
propetly due to the presence of generalized muscle atro-
phy and difficulties in communicating with the patient.
She was in a state of septic shock. Her heart rate and
blood pressure were 88 beats/min and 73 mmHg/31
mmHg, respectively. A semi-quantitative measurement
showed her procalcitonin level to be = 10 ng/mL.

CT showed a massive amount of portomesenteric
venous gas and pneumatosis intestinalis involving the
duodenum, jejunum and ileum (Figure 1). An emergency
operation was indicated. Mucosal necrosis from the duo-
denum to the ileum was recognized transluminal from
the serosal. The pulse of the superior mesenteric artery
and the vasa recta was palpable. She underwent a massive
resection of the small intestine from 10 cm distal to the
Treitz ligament to 30 cm proximal to the ileocecal valve,
followed by jejunostomy and ileostomy, as damage con-
trol surgery because her vital signs indicated the patient
to be in a state of shock.

The specimen was 150 cm in length (Figure 2A). Mac-
roscopic observation revealed diffuse mucosal necrosis
in two thirds of oral-sided area, and mottled necrosis in
the remaining area. The microscopic analysis revealed co-
agulation necrosis of the mucosa and the lamina propria
(Figure 2B). The external longitudinal layer of muscularis
propria was also degenerated and partially diminished
(Figure 2B). Vacuolar degeneration of smooth muscle
cells was observed in the arterial wall and the muscular
layer of the intestinal wall (Figure 3).

Anti-mitochondtial antibody (AMA), ab92824, was
highly expressed in the crypt and slightly in the remaining
mucosa that was observed in the necrotic area (Figure 4).
On the contrary, AMA expression in the crypts was mod-
erate in the non-necrotic area. The resected strangulated
ileum of a non-MELAS patient stored in the pathological
department was used as a control. This sample showed
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Figure 1 Preoperative computed tomography. There was a massive amount
of portomesenteric venous gas (arrow head) and pneumatosis intestinalis in the
small intestine (arrow).

Figure 2 Macroscopic findings of resected tissue and specimen. A: Mac-
roscopic findings of resected tissue. The specimen measured 150 cm in length.
There was diffuse mucosal necrosis in two thirds of oral-sided area, and mottled
necrosis in the remaining area. Arrow: Oral stump; B: Microscopic findings of
the resected specimen. Coagulation necrosis of the mucosa and lamina propria
was observed (arrows). The external longitudinal layer of the muscularis propria
was partially diminished (arrow heads). Hematoxylin and eosin, Bar = 500 pm.

moderate AMA expression in the crypt in comparison to
that of the current patient (Figure 5; Table 1). Expression
patterns of AMA in both specimens are shown in Table 1.

A series of antibiotics were administered based on
culture evaluations in order to control infection. She re-
quired support for renal insufficiency with continuous
hemodiafiltration for a 3-d period after surgery; blood
pressure support with catecholamine administration,
mechanical ventilation support for a 3-wk period after
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Figure 3 Vacuolar degeneration. A: Artery wall (arrow); B: Muscular layer (ar-
row head). Hematoxylin and eosin, Bar = 100 um.

Figure 4 Immunohistochemical study. Anti-mitochondrial antibody is mark-
edly expressed in the crypts (arrow) and preserved mucosa (arrow head). Bar =
500 um.

Figure 5 Expression of anti-mitochondrial antibody. A: Necrotic area of the
present patient; B: Non-necrotic area of the present patient; C: Necrotic area of
strangulated small intestine of a non-myopathy, encephalopathy, lactic acidosis,
and stroke-like episodes (MELAS) patient; D: Non-necrotic ¢ area in the stran-
gulated small intestine of a non-MELAS patient. Bar = 500 pum.

surgery. The patient’s condition eventually recovered
along with the restoration of the necrotic mucosa, based
on observations of the oral stoma and thereafter she
was discharged. Home parenteral nutrition was indicated
because intestinal continuity had not been reestablished
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Table 1 Summary of anti-mitochondrial antibody expression

MELAS patient Non-MELAS patient
(in this case) (in our control)
Necrotic Non-  Necrotic  Non-
lesion necrotic  lesion  necrotic
lesion lesion
Expression of AMA
Mucosa
Villi Diminished/+++ + Diminished +
Crypt +++ +/- + +
Lamina propria +/- +/- +/- +/-
Muscularis mucosa + + +/- +/-
Submucosa +/- +/- +/- +/-
Muscular layer
Inner circular ++ ++ + +
External longitude Szt F Sz iz

AMA: Anti-mitochondrial antibody; MELAS: Mitochondrial myopathy,
encephalopathy, lactic acidosis, and stroke-like episodes.

in consideration of her general condition. She died of
severe metabolic disorder due to MELAS 3 mo after dis-
charge.

DISCUSSION

MELAS is a rare type of metabolic disorder causing
multi-organ disorders, such as brain ischemia and the
degeneration of skeletal muscle. MELAS is caused by
mutations in mitochondrial DNA encoding transfer
RNAMYEUVIUD a0 it is transmitted by maternal inheri-
tance™. Though MELAS particularly affects the brain,
nervous system and muscles, the occurrence of massive
intestinal necrosis due to MELAS is rare.

Many MELAS symptoms caused by mitochondrial
A4243G mutation are thought to depend on the muta-
tion load and the tissue distribution of abnormal mito-
chondria, Therefore, an immunohistochemical study
was conducted using AMA, which is a highly sensitive
and specific method for identifying the mitochondria',
to investigate the relationship between mucosal necrosis
and the distribution of mitochondria. This method is ap-
plied when the distribution of mitochondria cannot be
determined by electron microscopy because the tissue
was fixed for light microscopy, as in the present case!”.
Though an increase in the number of mitochondria
does not always indicate the presence of abnormal mi-
tochondria, an increase in the number of mitochondria
is more likely to be a sign of mitochondrial disease and
aggregation of large mitochondria a characteristic ultra-
structural finding in mitochondrial disease"™'". The cur-
rent patient showed a marked expression of AMA in the
crypts, where adjacent villi had almost completely disap-
peared (Figure 4; Table 1). A marked expression was also
observed in the remaining mucosa in the necrotic area.
No such marked expression was observed in the crypts
of non-necrotic areas in the present case or a necrotic
area in the non-MELAS specimen (Figure 5; Table 1).
These findings suggest that an increase in the number of
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mitochondria, which is likely abnormal, therefore, may
contribute to mucosal necrosis. The mucosa containing
a higher number of abnormal mitochondria may be vul-
nerable to ischemia.

Microscopic examination revealed vacuolation of the
smooth muscle cells in the small arteries in the current
case (Figure 3). However, there was no narrowing of the
small arteries. An electron microscopic study of cere-
bral vessels of patients with MELAS showed a striking
increase in the number of mitochondria in the smooth
muscle and endothelial cells causing the vascular chang-
es'"”. The increase is most prominent in arterioles and
small arteries. These MELAS-related vascular changes are
likely to attribute to a decrease in blood flow"”. Therefore,
the current patient probably experienced transient non-
occlusive ischemia, such as a vasospasm that eventually
triggered mucosal necrosis.

In addition to the mucosa, the muscularis mucosa, and
inner circular and external longitudinal layer of the muscu-
laris propria were also affected in the present case. There-
fore, MELAS may affect any layer of the small intestine.

In conclusion, the presence of abundant abnormal
mitochondria may be closely linked to necrosis in the
intestinal mucosa, and MELAS-related vascular changes
may therefore be a prerequisite for necrosis.
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