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Summary. Four cases of extensive epithelioid cell
granulomatous reaction occurring in two gastric and
two esophageal cancer patients are presented. Non-
caseating epithelioid cell granulomas (NCEG) developed
not only in the regional lymph nodes but within and
widely around the primary tumor in all cases. NCEG
also involved the spleen in one patient with early gas-
tric cancer. The epithelioid cells directly infiltrated
inside the tumor and obliterated cancer cells in one
patient with esophageal cancer, the findings demon-
strating histologic evidence that those cells have the
ability to kill cancer cells. Three patients manifested
the same immune alterations as those in sarcoidosis.
Thus, NCEG associated with cancer are considered a
morphological manifestation of the host immune
response to cancer, most likely developing in the
lymphoid organs. The extensive manifestation of such
changes may develop under the altered immune condi-
tions.

INTRODUCTION

It is well known that non-caseating epithelioid cell
granulomas (NCEG) morphologically identical to
those found in sarcoidosis may occasionally develop
within or adjacent to the primary tumor and in the
regional lymph nodes draining the primary lesion in
patients with malignant neoplasms.”” These changes,
distinguished from generalized sarcoidosis by the
absence of multisystemic organ involvement, have
been reported in various terms including sarcoid-like
granulomas, sarcoid-like lesions, or sarcoid-like re-
actions.? These NCEG have been considered as one
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of the host immune responses to malignant neo-
plasms.® Although a large number of cases of such
reactions have been reported in the literature, the
topographical relationships of the granulomatous
changes with the spread of cancer tissue and their
histologic varieties have been insufficiently character-
ized. Furthermore, it remains uncertain whether
these reactions are related to the same immuno-
logical abnormalities as those manifested in sar-
coidosis.

We have experienced 4 cases of esophageal and
gastric cancers associated with extensive epithelioid
cell granulomatous reactions developing not only in
the regional lymph nodes but also within and widely
around the primary tumor. All of them showed im-
munological alterations of varying degree. Morever,
one of these cases exhibited unusual epithelioid cell
reactions against the cancer tissue.

The purpose of the present report is, therefore, to
present these 4 cases of extensive epithelioid cell
granulomatous reactions against esophageal and
gastric cancers; to characterize the histological, im-
munohistochemical, and topographical features of
such granulomas; and to consider the pathogenesis of
these reactions against a review of the literature.

CASE REPORTS

Case 1

E. S, a 40-year-old woman, underwent a total gastrec-
tomy with splenectomy, caudal pancreatectomy, and
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radical lymphadenectomy for gastric cancer at one of
our affiliated hospitals on August 4, 1983. Routine
preoperative examinations were unremarkable al-
though past history revealed a penicillin allergy. Since
numerous NCEG identical to those observed in sar-
coidosis were revealed in the resection specimens,
further examinations were performed to identify
concomitant sarcoidosis, including a chest computed
tomography (CT), ophthalmological examination,
serum angiotensin converting enzyme (ACE) assay,
purified protein derivative (PPD) skin test, Kveim
test, and quantitative serum immunoglobulin deter-
mination. All examinations were within normal
limits except for a positive skin test for PPD and a
slight elevation of serum Ig M level (Table 1). She
was discharged on August 31, 1983, and remained
disease-free during the subsequent 41 months after
surgery, after which we lost contact.

Macroscopic findings of the specimens

The resected stomach showed a depressed type early
cancer with a size of 2.1 cm at the greater curvature
of the upper body of the stomach accompanying a
peptic ulcer inside the tumor. Otherwise, the resected
stomach appeared normal. The simultaneously
resected spleen and pancreas showed no gross abnor-
malities.

Histologic findings of the specimens

The depressed lesion of the stomach was a signet-
ring cell carcinoma confined to the mucosa. Interest-
ingly, numerous NCEG with occasional giant cells of
a Langhans type or foreign body type indistinguish-
able from those found in sarcoidosis were found to be
diffusely distributed all over the stomach (Fig. 1).
These NCEG were predominantly present in the

mucosa and submucosa although the NCEG were
scattered in all layers of the stomach wall. Most of
them were encircled with a hyaline-like substance,
which was negative for Congo red stain, and
lymphoid aggregates. A few of the NCEG arose in the
lymphatic vessels. As shown in Fig. 2, close topo-
graphical relationships between the cancerous lesion
and the NCEG were not evident, although some of the
NCEG were located in the submucosa beneath the
cancer. Similar granulomas also developed in the
distal esophageal stump, the proximal duodenal
stump, the spleen, and all of the regional lymph nodes
simultaneously resected. In the spleen, a few NCEG
were located at the red pulp. Cancer metastasis was
found in some lymph nodes with no topographical
connection to the NCEG. Sinus histiocytosis devel-
oped in none of the lymph nodes. No organisms were
demonstrated by Ziehl-Neelsen or fungal stains.

Immunohistochemical findings

The sections of the paraffin-embedded tissue blocks
of the lesions were submitted to immunohistochemi-
cal analysis using the histiocyte markers including
lysozyme (Dako, Denmamk), non-specific cross-acting
antigen (Motida, Tokyo, Japan), and S-100-8 protein
(Jimro, Takasaki, Japan): PAP method? for lysozyme
and SAB method® for non-specific cross-acting antigen
(NCA) and S-100-8 protein. As shown in Table 2, the
epithelioid cells and giant cells both at the primary
site and at the regional lymph node showed a positive
reaction only for lysozyme.

Case 2

K. A., a 65-year-old woman, had a palliative blunt
esophagectomy with proximal gastrectomy for distal

Table 1. Immunological parameters on admission.
PPD SU-PS y-globulin IgG IgA IgM Other data
skin test  skin test (g/dD) (mg/dl)

Case 1  positive ND 1.0 1610 320 343*(H)  Kveim test: negative*
ACE: WNL*

Case 2 negative  negative 2.1 (H) 2390 (H) 140 142 PBL: 1400/cu.mm.
T-cell:33% (L)
B-cell: 619% (H)

Case 3 ND negative 1.2 1803 401(H) 310(H)

Case 4 negative negative 1.1 1540 674(H) 94 PBL: 1104/cu.mm. (L)

T-cell: 87%
B-cell: 10%

SU-PS: SU-polysaccharide, ACE: angiotensin converting enzyme, PBL: peripheral blood lymphocyte, ND: not done,
WNL: within normal limits, H: higher than normal limits, L: lower than normal limits. *: postoperatively examined.
Normal range: y-globulin (0.8-1.6 g/dl); IgG (889-1968 mg/dl); IgA (93-380 mg/dl); IgM (50-290 mg/dl).
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Fig. 1. NCEG morphologically identical to those found in sarcoidosis. Note numerous
NCEG (arrows) found in the mucosa (M) and submucosa (S) of the stomach in Case 1.
Arrow heads indicate giant cells of the Langhans type or foreign body type. Hema-
toxylin and eosin stain. X 16

Fig. 2. Spatial distribution of NCEG in and around the primary tumor. Dots indicate
NCEG; dark areas indicate cancerous lesions; darker area in Case 2 indicates the
spread of the epithelioid cells infiltrating the tumor. E, S, and D indicate the esopha-
gus, the stomach, and the duodenum, respectively.

157



158 T. NisHIMAKI et al.:

esophageal cancer with extensive lymph node metas-
tases at the Niigata University Hospital on April 21,
1983. Laboratory data on admission revealed some
immunological abnormalities: negative skin tests for
PPD and SU-polysaccharide (SU-PS);® hypergam-
maglobulinemia due to an elevation of serum Ig G
level; decreased T-cell and increased B-cell popula-
tions as shown in Table 1. Other routine laboratory
data were within normal limits. A chest CT revealed
a circular thickening of the distal esophagus due to
the cancer infiltration and enlargements of the par-
acardial lymph nodes due to cancer metastasis, while
the lymph nodes at the bilateral pulmonary hila were
unaffected. After discharge on May 18, 1983, ascites
and emaciation developed, and she died of cancer
cachexia on August 25, 1985.

Macroscopic findings of the specimens

The resected specimen showed an expansive ulcerat-
ive carcinoma of the distal esophagus, measuring 8
cm in diameter. The other parts of the specimen
appeared normal.

Histologic findings of the specimens

The tumor was an adenocarcinoma massively exten-
ding down to the adventitia. The tumor histologically
consisted of several components of adenocarcinoma
with various cytological differentiation including a
poorly differentiated medullary, poorly differentiated
schirrhous, well differentiated tubular and papillary
adenocarcinomas, although the main part of the
tumor was a medullary carcinoma with a clear cell
appearance.

Besides the cancerous lesion, NCEG were found to
be scattered in the neighboring esophageal and gas-
tric mucosa (Fig. 2). These granulomas were com-

Table 2.

posed of sparsely packed epithelioid cells with occa-
sional giant cells of the Langhans type. These were
generally smaller in size as compared with those
observed in Case 1, resembling those seen in Crohn'’s
disease. Lymphoid cell infiltration was minimal
around the granulomas. More interestingly, the epi-
thelioid cells diffusely infiltrated inside the tumor
tissue and encircled the tumor nests exclusively at
the part of the medullary carcinoma, showing a clear
cell appearance (Fig. 3-A). Cancer cells were almost
obliterated in some nests by the extensive infiltration
of the epithelioid cells. These changes were associat-
ed with marked stromal infiltration of lymphoid cells.
Such vigorous epithelioid cell reactions were not
observed in other histologic components of the
tumor.

The medullary carcinoma with a clear cell appear-
ance was revealed to have fine granules when stained
by periodic acid-Schiff (PAS) in the cytoplasms of the
cancer cells. These granules were no longer stained
by PAS after a diastase process, indicating that the
intracytoplasmic granules were glycogen.

The same vigorous epithelioid cell reactions devel-
oped in the metastatic cancer tissue in some of the
regional lymph nodes. Furthermore, these reactions
developed not only at the medullary carcinomatous
parts but also at the tubular or papillary adenocar-
cinomatous parts of the metastatic cancer in the
lymph nodes. These changes were not found in the
lymph nodes free from cancer metastasis. Ziehl-
Neelsen and fungal stains were negative.

Immunohistochemical findings

As shown in Table 2, the epithelioid cells infiltrating
inside the tumor tissue both at the primary site and in
the lymph nodes were diffusely positive for lysozyme

Immunochistochemical results of the assessment of histiocyte markers of the epithelioid cells

and giant cells composing the granulomatous lesions.

Primary cancer N CRG examined L(%SK?S))G (Mg’lql%A) (?iﬁ?ig)
Case 1 gastric AC primary site + — -
lymph node + — -
Case 2 esophageal AC primary site + + -
lymph node + + —
Case 3 gastric AC primary site NA NA NA
lymph node + e —
Case 4 esophageal SCC primary site + - -
lymph node + — —

NCA: non-specific cross-acting antigen, AC: adenocarcinoma, SCC: squamous cell carcinoma, NA:
not assessed, +: diffusely positive, +: focally positive, —: negative.



and focally positive for NCA (Fig. 3-B). S-100-8 was
negative in these cells. The epithelioid cells and giant
cells composing the NCEG around the tumor also
represented the same immunophenotypes as those of
the epithelioid cells infiltrating the tumor.

Case 3

C. O, a 40-year-old woman, underwent a total gas-

e

Fig. 3. A. Epithelioid cell infiltration in:
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trectomy with splenectomy, caudal pancreatectomy,
partial resection of the transverse colon, and radical
lymphadenectomy for advanced gastric cancer at one
of our affiliated hospitals on June 6, 1983. Routine
laboratory data on admission were within normal
limits except for altered immunological parameters
(Table 1). She was discharged on July 21, 1983. Two
years after the discharge, she developed liver meta-
stases, multiple lung metastases, and lymph node

side the tumor tissue (arrows) observed in

Case 2. Cancer cell nests (CA) are encompassed by the epithelioid cells. Hematoxylin
and eosin stain. x50. B. Epithelioid cells reacting positively with lysozyme. Arrows
and arrow heads indicate the epithelioid cells and cancer cell nests (CA), respective-

ly. PAP method. x100
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metastases in the supraclavicular region. She died of
the disease on August 18, 1985.

Macroscopic findings of the specimens

The resected stomach showed an infiltrative ulcerat-
ive carcinoma 6 cm in diameter at the greater curva-
ture of the gastric body.

Histologic findings of the specimens

The tumor was a poorly differentiated adenocar-
cinoma extending down through the stomach wall
into the muscularis propria of the transverse colon in
a schirrhous fashion. As shown in Fig. 2, NCEG were
found to be present in the stomach within or around
the cancer. Inside the tumor tissue, the NCEG were
mainly located at the periphery of the tumor. Qutside
the tumor, the NCEG were distributed in the mucosa
and the submucosa of the stomach, and were encir-
cled by the lymphoid aggregates. Similar granulomas
were found in several lymph nodes, where the
granulomas were present in a tighter formation and
consisted of more closely packed epithelioid cells and
giant cells than those at the primary lesion. No sinus
histiocytosis developed in any of the lymph nodes.
There were no NCEG in the spleen, the caudal pan-
creas, or the transverse colon. Ziehl-Neelsen and
fungal stains were negative.

Immunohistochemical findings

The epithelioid cells and giant cells at the lymph node
were positive only for lysozyme.

Case 4

T. N., a 63-year-old man, had a total thoracic eso-

phagectomy with proximal gastrectomy and exten-
sive lymphadenectomy for esophageal cancer at the
Niigata University Hospital on November 28, 1985.
Laboratory data on admission revealed some altered
immunological parameters as shown in Table 1. A
chest x-ray film and a chest CT revealed no evidence
of lymph node enlargements at the mediastium and
pulmonary hila. After discharge on February 22,
1986, he developed multiple lung metastases and
lymph node metastases in the upper mediastinum,
and died of the disease on April 9, 1989.

Macroscopic findings of the specimens

The resected specimen represented an infiltrative
ulcerative carcinoma at the middle portion of the
esophagus, measuring 4 cm in diameter.

Histologic findings of the specimens

The tumor was a moderately differentiated squam-
ous cell carcinoma extending down to the adventitia.
In some parts of the tumor, NCEG with Asteroid
bodies were found to surround the cancer tissue with
lymphoid aggregates. Similar granulomas were also
found in the mucosa and submucosa of the esophagus
as well as in the stomach apart from the primary
tumor (Fig 2). Almost all of the regional lymph nodes
had the same granulomas in a closer distribution.
Sinus histiocytosis was not evident. Ziehl-Neelsen
and fungal stains were negative.

Immunohistochemical findings

The epithelioid cells and giant cells reacted positively
with lysozyme alone, both at the primary site and the
lymph node (Table 2).

DISCUSSION

It has been well established that a number of diseases
may cause granulomatous changes in the upper diges-
tive tract besides the granulomatous reactions to
malignant tumors: sarcoidosis, Crohn’s disease, iso-
lated granulomatous gastritis,” and some infectious
diseases such as tuberculosis, syphilis, or fungal infec-
tions. It is thus essential to discriminate between
these diseases. Although some cases of the coexis-
tence of a gastrointestinal cancer with sarcoidosis or
Crohn’s disease have been noted,®® our cases herein
reported are certainly differentiated from the con-
comitant association of either disease because of the
absence of clinical evidence compatible with sar-
coidosis or Crohn’s disease. Isolated granulomatous
gastritis is also unlikely because of the lack of re-
markable gross changes at the non-cancerous parts

" of the specimens in our cases. The infectious diseases

cannot be considered as causative because of the
absence of both clinical and histologic evidence.
Accordingly, the granulomatous changes in our cases
are properly considered as reactions against cancer.

A wide variety of malignant neoplasms have been
reported to have the ability to evoke non-caseating
granulomatous reactions, indicating that differences
in tumor histology do not influence the development
of the granulomatous reactions.>!® QOur results also
support the aforementioned findings because the
granulomatous changes developed both in squamous
cell carcinoma and adenocarcinoma with various
cytological differentiation in our series.

The topographical relationships between the



NCEG and the cancerous lesion have been poorly
documented. The spatial distribution of the NCEG in
our cases seems to be unique because the NCEG
developed not only in the regional lymph nodes but
also in and around the primary tumor. Furthermore,
the NCEG extensively spread apart from the tumor,
particularly in Case 1. Similar cases of gastric cancer
associated with NCEG showing such an extensive
distribution have been described by Sato et al.'? and
Mizoguchi et al.'® Interestingly, NCEG also devel-
oped in the spleen, which cannot be considered a
regional organ in terms of the lymphatic drainage
from the stomach in Case 1, challenging the tradi-
tional idea that the tumor-associated granulomatous
change is a “local” response to the tumor.

Most interestingly, the epithelioid cells diffusely
infiltrated the tumor tissue and obliterated cancer
cells at some parts of the tumor in Case 2, demon-
strating histologic evidence that epithelioid cells can
act as effector cells killing cancer cells, as suggest-
ed by Adams et al.'® A similar response of the epi-
thelioid cells to malignant tumors has been reported
in cases of ovarial dysgerminoma,'¥ seminoma,'® and
nasopharyngeal carcinoma.'® The histologic appear-
ance of the tumor associated with such a vigorous
reaction in Case 2 resembled those of dysgerminoma
or seminoma, and the tumor cells were revealed to
have intracytoplasmic glycogen granules like the
cases of seminoma reported by Richter et al.'® In
Case 2, NCEG were scattered around the primary
tumor in addition to the extensive infiltration of
epithelioid cells within the tumor tissue, suggesting
that the NCEG and the vigorous epithelioid cell
infiltration may share a common histogenesis. This
suggestion is further supported by immunohisto-
chemical evidence that the epithelioid cells and giant
cells composing the NCEG and those infiltrating the
tumor tissue had the common markers of a histocyte:
lysozyme-positive but S-1000-8-negative. Thus, the
epithelioid cell infiltration inside the tumor is consid-
ered a histologic variant of the NCEG.

Recently, granulomatous reactions against malig-
nant tumors have been considered as a T-cell mediat-
ed immune response to an antigen expression of the
carcinoma acting as the local trigger.!*'"'® On the
other hand, it has been well known that patients with
sarcoidosis frequently manifest some immunological
abnormalities: a negative skin test for PPD suggest-
ing T-cell anergy, and hypergammaglobulinemia im-
plying B-cell hyperfunction.'® Either or both immuno-
logical abnormalities developed in all but one of the
cases of the present series (Table 1). The malignant
tumor-associated granulomatous reactions may
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share not only identical histologic features but also
common immune alterations with sarcoidosis, partic-
ularly in case of the extensive evolution of the epithe-
lioid cell granulomatous changes.

Interestingly, the granulomatous reactions were
more markedly manifested in the regional lymph nodes
than those in the primary tumor in the present series,
suggesting that the granulomatous changes tend to be
enhanced at the lymph nodes. Moreover, NCEG as-
sociated with malignant tumors have been reported
to develop in distant lymph nodes not regarded as
regional, the spleen, and the liver.2'"?" Such a wide
distribution of NCEG was confirmed in our cases.
These organs are regarded as inherent territories of
lysozyme-positive and S-100-negative histiocytes.??
Thus, the granulomatous reactions against the malig-
nant tumors may be a paraneoplastic change mostly
developing in the lymphoid organs of the body, al-
though these reactions may rarely develop within the
tumor tissue.

In summary, the epithelioid cell granulomatous
changes arising in patients with a malignant tumor
are considered one of the morphological manifesta-
tions of the host immune response to the cancer
tissue, most likely developing in the organs belonging
to the reticuloendothelial system of the body. The
extensive manifestation of such changes may be
related to the same immune alterations as those
developing in sarcoidosis.
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