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A patient with cedar pollen allergy and a previous history of gallstones presented with episodes of abdomi-

nal pain in the right upper quadrant, thus, laparoscopic cholecystectomy was performed. Macroscopically, the

gallbladder contained several erosive lesions, and microscopic examination revealed erosions and a dense eosino-

philic infiltration admixed with degradation products of eosinophils and Charcot-Leyden crystals suggestive of

erosive eosinophilic cholecystitis. Immunohistochemical staining revealed infiltration of the lesions with membra-

nous CD117 (c-kit)-positive mast cells with negativity for metachromatic granules and mast cell tryptase (MCT),

suggestive of mast cell degranulation. Assessment and comparison of mast cells counts in the mucosa of 11 cases

with chronic cholecystitis and the present case revealed that MCT, CD117 ratio was extremely low in erosive

eosinophilic cholecystitis areas (0.53-1.14 vs 0.25, respectively). These findings are consistent with the view that

evaluation of the MCT/CD117 ratio with CD117 count is a valuable tool for assessing mast cell activity because

determination of mast cell count by MCT or CD117 staining alone may fail to detect degranulated mast cells or

the degranulation phenomenon, respectively.
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Introduction

Eosinophils are specialized inflammatory cells
that are mainly involved in type I hypersensitivity
reactions (anaphylaxis) and immune reactions
against parasite infestations. They contain several
proteins including major basic protein In crystal
form in specific granules, eosinophil cationic protein,
and neurotoxins, all of which are toxic to the cells,
as well as to parasites". Eosinophils also contain
histaminases, arylsulfatase, and phospholipase, sug-
gesting that they may also play a role in attenuat-
ing inflammation.

Eosinophilic cholecystitis (EC) is a rare type of
acute cholecystitis, first reported in 1949%. It is
sometimes acalculous and not necessarily associ-

ated with peripheral eosinophilia. The signs and
symptoms of this type of cholecystitis are not usu-
ally different from those of other types of acute
cholecystitis. The diagnosis is thus usually con-
firmed by histological examination”. The etiology
appears to be heterogeneous, including allergic re-
action”, parasitic infestations®, hypereosinophilic
syndromes”, association with eosinophilic gastroen-
teritis®”, and idiopathic causes” .

Charcot-Leyden crystals are hexagonal bipyrami-
dal crystals that are made up of Charcot-Leyden
crystal protein (galectin 10) found in eosinophils and
basophils'’. They have been identified as a hallmark
of
Charcot-Leyden crystals have been observed in

eosinophil-associated allergic inflammation.
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many kinds of disorders including: bronchial

asthma; allergic fungal/ parasitic inflammation of

the upper and lower respiratory tract™"

. hepato-
biliary system'” and intestine""®; hematological ma-
lignancies involving the eosinophilic series'”; can-
cers characterized by eosinophilic infiltration”: skin
diseases"’; and eosinophilic myocarditis®. Further
the eosinophilic lesions containing such crystals
have been associated with parenchymal tissue de-
struction”™. To the best of our knowledge. there
have been no reports on the detection of Charcot-
Leyden crystals and mast cell degranulation in EC.
We report a case of idiopathic erosive EC with pres-
ence of Charcot-Leyden crystals, and emphasize the
significance of mast cell degranulation in compari-
son with normal and chronic cholecystitic mucosa.
Case Report

A 43-year-old male patient with a history of cedar
pollen allergy presented with episodic right hypo-
chondriac pain. He was under follow-up for gall-
stones detected during a routine group medical ex-
amination two years previously, in the absence of
any signs and symptoms. There was no peripheral
eosinophilia (WBC 6,000-6,700/ul; eosinophils 2.2
27%).

formed as treatment, and the postoperative course

Laparoscopic cholecystectomy was per-

was uneventful.

The gallbladder was 8 X4 c¢m in size and con-
tained small fragile stones or bile sands. Macro-
scopically, the surface mucosa was disrupted by
several small erosive lesions (Fig. 1).

Histologically two pathological lesions were ob-
served, erosive EC and chronic cholecystitis. There
were several erosive lesions at the site where a
dense eosinophilic infiltration was admixed with
eosinophilic degradation material with or without
Charcot-Leyden crystals (Fig. 2a, b) and was sur-
rounded by a mixed population of inflammatory
cells, including CD8&-positive or CD4-positive small
lymphocytes and eosinophils. CD68-positive macro-
phages were found to be either scattered or in ag-
gregates in the lesions, but no CDI138-positive
plasma cells were found. Numerous CD117 (c-kit)-
positive mast cells were also found to have infil-
trated into these lesions (Fig. 2b, ¢) and the other ar-

eas of the gallbladder, albeit less densely. Im-
munostaining for mast cell tryptase, however, re-
vealed that only a few mast cells were scattered in
the EC areas with a decrease in granular staining
(Fig. 2d). Toluidine blue and modified Giemsa stain-
ing also revealed absence of the metachromatic
mast cells in these lesions despite the detection of
mast cells in the smooth muscle layer and the sub-
serosa (Fig. Ze, ).

Hematoxylin and eosin staining showed that the
Charcot-Leyden crystals were eosinophilic and lon-
gitudinally bipyramidal or cross-sectionally hexago-
nal, and they appeared pale white in the im-
munostained slides (Fig. 2a, b); the crystals were not
found to be refringent under polarized light.

The remaining regions of the gallbladder showed
histological findings consistent with the usual
chronic cholecystitis: areas of mucosal atrophy, mild
infiltration by small lymphocytes and plasma cells
with a few lymphoid follicles. and mild increase in fi-
brogenesis. Eosinophils were few in number.

1. Analysis of 11 Cases with Chronic Cholecys-
titis and Comparison with the Present Case

The number of mast cells/unit area (0.53 mm?® in
the mucosa of 11 cases with chronic cholecystitis
ranged between 77 and 190 (mean 121.8+/—31.9) in
CD117-stained sections and between 74 and 129
(mean 91.2 +/—17.0) in MCT-stained sections (Ta-
ble). The MCT/CD117 ratio ranged between 053
and 1.14 (mean 0.78 +/ — 0.20). The value represent-
ing CD117 immunopositivity, MCT immunopositiv-
ity, and MCT/CD117 ratio of the present case with
EC were 137, 125 and 091 in the mucosa, and 172,
43, and 0.25 in the erosive EC areas, respectively,
showing that while there were more CD117-positive
mast cells in the erosive EC areas than in the mu-
cosa, there were less MCT-positive mast cells in the
EC areas than in the mucosa. The box plot analysis
of the MCT/CD117 ratio revealed that values of
0.95, 0.68, and 0.65 represented the 75th. 50th, and
25th percentiles, respectively. and that the values of
the mucosa of all cases were within the upper and
lower adjacent values (1.30 and 0.26), thus, the
MCT/CD117 ratio in erosive EC areas alone was re-
garded as an outlier.



Fig. 1 A macroscopic view of the mucosal surface of the resected gallbladder. The velvety,
mucosal pattern is disrupted by erosive lesions.
Fig. 2

a: Hematoxylin and eosin staining. The erosive lesion contains dense degradation material of
eosinophils, as well as Charcot-Leyden crystals (arrows). surrounded by marked eosino-
philic infiltration. Some crystals are needle-shaped in this section. i

b: Many CDI117-positive mast cells infiltrating the lesions of eosinophilic cholecystitis (EC)
with pale white crystals, some of which are hexagonal in appearance (arrows).

¢ & d: Low power views of density of CD117-positive (c) and mast cell tryptase-positive (d)
mast cells, the latter of which is low in number, suggesting mast cell degranulation in ero-
sive EC areas.

e & f: Modified Giemsa stain. In the lesions characterized by dense eosinophilic infiltration,
mast cells expressing membranous CD117 do not show granular basophilic cytoplasmic stain-
ing (e). although they do show such a staining patternin areas of the muscular layer (f. arrows).
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Table Mast cell number in the mucosa of patients
with chronic cholecystitis and in the mucosa and
the lesions of erosive eosinophilic cholecystitis
(EC) on the bases of CD117 and mast cell tryptase
(MCT)-immunostaining

CD117 MCT MCT/CD117 ratio
Chronic cholecystitis
Case 1 77 88 1.14
2 97 107 1.10
3 111 108 098
4 90 74 0.82
5 110 77 0.70
6 119 88 068
7 190 129 068
8 115 77 067
9 135 88 065
10 143 93 065
11 153 81 053
Mean 1218 912 0.78
SD 319 170 0.20
The present case with erosive EC
Mucosa 137 125 091
EC areas 172 43 0.2

SD: standard deviation.

2. Immunohistochemical Staining of Gallblad-
der Specimen

Formalin-fixed and paraffin-embedded, surgica-
lly-resected gallbladder tissue sections obtained
from a present patient with erosive EC and 11 unse-
lected patients with chronic cholecystitis without
artifacts formed at the time of resection were im-
munostained using and anti-CD117 (IBL, Takasaki,
Japan), anti-mast cell tryptase (MST:; Novocastra,
New Castle, UK), anti-CD68 and CD-138 (DAKO,
Glostrup, Denmark), anti-CD4 (MBL, Nagoya, Japan)
and anti-CD 34 (Becton Dickinson, San Jose CA,
USA) antibodies with the EnVision System (DAKO,
Glostrup, Denmark). Modified Giemsa stain (MGS)
and toluidine blue stain (TBS) were also performed.
Mast cell numbers in the mucosa and erosive EC ar-
eas were counted in a unit area each (350 X 250 um
on the display of a digital camera) from six high
power fields.

Discussion

In this case report, we provide evidence to show
that the key patient had acute erosive EC, which
explains the recent episodes of right hypochondriac
pain. The cause of EC has been ascribed to a
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unique / hypersensitivity type of inflammatory re-
sponse to altered bile”. Although the present pa-
tient had cedar pollen allergy, its relationship to the
development of erosive EC is not too clear.

The histological features of EC are heterogene-
ous. In the previously reported cases, eosinophils
were found in the intraepithelial as well as intersti-
tial infiltrates®, distributed predominantly in the

mural/subserosal areas’ ™

, or accompanied by mu-
cosal destruction with fibroblastic proliferation”. In
the present case, erosive EC manifested as a dense
eosinophilic infiltration with eosinophilic degrada-
tion materials and Charcot-Leyden crystals in the
subepithelial and erosive areas accompanied by
marked mast cell infiltration with degranulation,
suggesting a late phase type I hypersensitivity re-
action™.

Eosinophils have a special relationship with mast
cells; the latter secrete several eosinophilic chemo-
tactic factors, whereas the former secrete major ba-
sic protein that causes mast cells to release hista-
mine which, in turn, is inactivated by histaminases
by eosinophils. Mast cells are normally resident in
many organs and tissues, including the respiratory
system and gastrointestinal tract, but not in the ad-
renal fasciculata and reticularis zones and the neo-
plastic counterparts, which produce cortisol that
suppresses mast cell proliferation®™. Mast cells not
only have a principal role in type I hypersensitivity
reaction, but also have a major role in chronic in-
flammation. For example, mast cells have been hy-
pothesized to have roles in hepatic fibrogenesis and
sinus capillarization®™. We have previously observed
similar phenomena in experimentally-induced rat
pulmonary fibrosis in which mast cell infiltration
precedes fibrogenesis and induction of alkaline
phosphatase activity in alveolar capillaries”™®. Thus,
mast cells may also have a role in chronic cholecys-
titis™.

There have been no reports describing the pres-
ence of mast cells in the gallbladder wall in EC
cases, except for a brief description in a case with
hypereosinophilic syndrome whose gallbladder con-
tained scattered toluidine blue-positive mast cells in
the mucosa’. In addition, there has been no report



describing mast cell degranulation in normal or dis-
eased gallbladder, including chronic cholecystitis
and EC.

CD117 has been regarded as a reliable marker of
mast cells”, such that mast cells have sometimes
been regarded as an internal control for CD117 im-
munostaining of gastrointestinal stromal tumors®.
Although CD117-positive Cajal-like cells have been
observed in the gallbladder®’, the great majority of
CD117-positive cells were regarded as mast cells in
our study because Cajar celis are usually not resi-
dent in the gallbladder mucosa.

In the present study, the gallbladder showed a
relative abundance of mast cells in the mucosa,
muscular layer, and subserosa in the cases of EC
and chronic cholecystitis (Table, Fig. 2). Moreover,
mast cell infiltration and degranulation were char-
acteristic features of the present erosive EC case.
However, the detection of mast cell number and de-
granulation involve certain challenges. Detection of
mast cell granules by mast cell tryptase, toluidine
blue staining, or Giemsa staining may underesti-
mate mast cell count. On the other hand, detection
by immunostaining for CD117, which is localized in
the cell membrane and not influenced by degranu-
lation, may render a more accurate mast cell count,
but may fail to detect mast cell degranulation. The
evaluation by mast cell tryptase/CD117 ratio in ad-
dition to mast cell count by CD117 immunostaining
might be a more powerful tool for investigating the
role of mast cells in EC and other inflammatory le-
sions. An intensity score of mast cell granules (e.g.,
mast cell tryptase, toluidine blue metachromasia,
and/or Giemsa staining, etc.) might also be a valu-
able parameter, although it was not done in this
study.

In Hudson's study of mast cells identified by tolu-
idine blue histochemistry in the gallbladder, active
mucosal inflammation in chronic cholecystitis was
associated with a decrease in mast cell numbers™.
From the viewpoint of our present study, an appar-
ent decrease in mast cell numbers in their study
may in reality be due to failure to detect degranu-
lated mast cells.

In conclusion, we report here a case of erosive EC
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characterized histologically by the presence of
Charcot-Leyden crystals admixed with eosinophilic
degradation products. The lesions were found to
contain many mast cells, which were positive for
CD117 but negative for mast cell tryptase, modified
Giemsa staining, and toluidine blue metachromasia
in EC areas. Our study may suggest that a signifi-
cant role of mast cells in erosive EC via their active
degranulation. MCT /CD117 ratio may be a more
powerful tool as a parameter of degranulation for
assessing mast cell activity in inflammatory proc-
esses.
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