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Although the pathogenetic significance of
giardial infestation in man has been ques-
tioned,! several studies have demonstrated that
a malabsorption syndrome in children identical
to celiac disease is associated with Giardia lamblia
infestation.>* Furthermore, successful treat-
ment of the parasitic infestation in adults has
been described. Until recently mucosal invasion
by the parasite had not been demonstrated;**°
Brandborg et al'! and others'® ' have recently
documented mucosal invasion by the organism.

This report describes the light microscopy
and surface ultrastructure of duodenal mucosa
in a patient with giardial infestation and malab-
sorption.

Case report

A 58-year-old man was examined in the Depart-
ment of Gastroenterology on October 16, 1975, for
persistent diarrhea, left upper quadrant pain, belch-
ing, and abdominal distention. The symptoms had
begun 2 years earlier; three to ten loose watery brown
stools were passed daily. The patient had a 10-kg
weight loss during the previous 3 years. An upper
gastrointestinal series 8 months previously demon-
strated edematous mucosal folds (Fig. 1); a barium
enema at that time disclosed mild diverticulosis. The
patient appeared thin. No other abnormalities were
noted on the physical examination.
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Fig. 1. Small bowel series. Note edematous
mucosal folds.

Complete blood count, urinalysis, and
chest x-ray were normal. The D-Xylose
value was normal. Serum carotene was 40
mg/dl. A few Giardia lamblia cysts were
present in the stool; a specimen obtained
by duodenal aspiration contained many
Giardia trophozoites. The patient was
treated with metronidazole (Flagyl), 250
mg three times daily orally for 10 days,
with prompt resolution of symptoms and
weight gain of 3 kg. On April 13, 1975, a
small bowel series and peroral biopsy
were normal; no parasites were observed
in a duodenal aspirate, and the serum
carotene was 120 wpg/dl. The patient was
last examined April 21, 1976, was asymp-
tomatic, and had noted a net weight gain
of 9 kg.

Methods

Tissue was obtained from the duo-
denum with the Crosby-Kugler’s cap-
sule utilizing the method described
by Crosby and Kugler.'* The speci-
men, consisting of light tan tissue
measuring 0.3 x 0.3 x 0.1 cm, was
divided into two segments. One seg-
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ment was fixed in modified Zenker’s
solution for light microscopy; the
other was fixed overnight in gluteral-
dehyde, critical point dried in the
Omar STC-900/Ex drier, coated with
gold palladium, and examined in the
AMR-1200 scanning electron micro-
scope.

Sections submitted for light mi-
croscopy were stained with hematox-
ylin and eosin, periodic acid Schiff
pre- and post-diastase digestion, and
Gridley’s method for Endamoeba histo-
Iytica."® The latter consistently stained
the trophozoite nucleus red, and in-
consistently stained the organism a
light reddish-orange sufficient to dif-
ferentiate the parasite from adjacent
tissue. Consistent red staining of the
organism was obtained using the
technique of Brandborg et al;'! a re-
duction of exposure time to scarlet
red from 5 to 2'/2 minutes resulted in
better differentiation from the sur-
rounding tissues.

Histopathology

The biopsy specimen consisted of a
small bowel mucosal and submucosal
segment. No villus atrophy, mucosal
edema, or abnormal epithelial mi-
totic rate were identified (Fig. 2).
Mild chronic lymphoplasmacytic in-
flammation of the lamina propria
was noted. Many Giardia trophozoites
were identified within the lumen and
in the crypts (Fig. 3); no parasites
were observed in the mucosa or sub-
mucosa. The repeat small bowel bi-
opsy obtained after treatment and
resolution of symptoms was normal.

Surface ultrastructure

The surface ultrastructure of Giar-
dia infested duodenal mucosa is illus-
trated in Figures 4 through 7. Mild to
absent shortening of microvilli was
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noted, an observation which Takano
and Yardley? made utilizing trans-
mission electron microscopy. Tro-
phozoites were observed lying free
on the luminal surface (Fig. 6). Most
of the parasites were attached to the
mucosal surface, so that only the
pear-shaped dorsal aspect was ob-
served (Figs. 5 and 7). This configura-
tion probably results from a mode of
attachment described by Morecki and
Parker,"” who have demonstrated by
transmission  electron  microscopy
that the parasite frequently extends
over the mucosal surface apparently
attached to the mucosa by its ventral
suction disk.

Comment

Although most investigators have
been unable to identify mucosal inva-
sion in man,*? experimental studies'?
of murine small intestine infested
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Fig. 2. Duodenal peroral biopsy. No villus atrophy is apparent. Mild chronic inflammation is
apparent in the lamina propria and submucosa (hematoxylin and eosin stain, X64).

with Giardia lamblia documented the
presence of the parasite in the intes-
tinal wall. Brandborg et al'' and Mo-
recki and Parker' have demon-
strated mucosal invasion, attributing
the failure of other investigators to
demonstrate tissue invasion to (1) in-
adequate differential stains, (2) ab-
sence of inflammatory response to in-
vasion, (3) the subtle nature of mu-
cosal damage apparent on light mi-
croscopy, (4) the random sampling
nature of the small bowel biopsy, and
(5) the relative paucity of invading
organisms with respect to the luminal
population.

The surface ultrastructure of the
duodenal mucosa reveals that both
attached and nonattached tropho-
zoites are present with absent or mild
shortening of microvilli. It is possible
that scanning electron microscopy of
the duodenum in symptomatic pa-
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Fig. 3. Abundant Giardia within lumen
transverse plane (Gridley E. histolytica stain, X640).

of duodenum, the majority of which are observed in a

Fig. 4. Note slight shortening of microvilli a
mucosa (x2000).

nd pear-shaped parasite lying upon the duodenal
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Fig. 5. The majority of the parasites were

attached to the mucosa so that only the dorsal aspect of
the organism was apparent (X2000).

Fig. 6. Giardia lying free upon the duodenal mucosa (X2000).
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Fig. 7. Scanning electron micrograph (X1000); the organism is attached to the small bowel mucosa
by a sucking disk, the flagella lying free on the surface.

tients without trophozoites in the
small bowel aspirate or stool may
demonstrate Giardia lamblia attached
to the mucosa. Studies testing this hy-
pothesis are under investigation.

Summary

Although the pathogenetic signifi-
cance of infestation with Giardia lam-
blia has been debated, most investiga-
tors agree that the organism is capa-
ble of producing a sprue-like syn-
drome in both adults and children.
Successful treatment of these patients
with antimicrobial agents and the
demonstration of tissue invasion by
the organism have provided convinc-
ing evidence for the pathogenicity of
the organism in humans.

A case of giardial infestation and
malabsorption syndrome with resolu-
tion following metronidazole therapy
is described. Light microscopy dem-
onstrated the presence of organisms
within the lumen of the small bowel
and especially in the mucosal crypts.
Surface ultrastructural studies con-
firmed the demon-
strated attachment of the organism to

findings and

the mucosal surface and mild atro-
phy of villi.
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