Adenocarcinoid of the Appendix

Presenting with Metastases to the Liver

MARTIN BAK, M.D., LARS J. JGRGENSEN, M.D.

Bak M, Jérgensen LJ. Adenocarcinoid of the appendix presenting with
metastases to the liver. Dis Colon Rectum 1987;30:112-115.

A case of hepatomegalia due to multiple metastases of unknown origin
to the liver is described. At autopsy the primary tumor, an adeno-
carcinoid tumor of the appendix, was identified along with multiple
metastases to the lymph nodes and widespread peritoneal carcinoi-
dosis. Hepatic metastases from an appendiceal adenocarcinoid tumor
has not been described previously. In the liver and lymph nodes the
tumor had an insular growth pattern and was composed predomi-
nantly of cells of carcinoid type, whereas the carcinoidosis was com-
posed almost entirely of signet-ring cells. It is suggested that differenti-
ation of the metastases of appendiceal adenocarcinoids is modulated by
factors in the recipient organ. [Key words: Adenocarcinoid of appen-
dix; Liver metastasis; Peritoneal carcinoidosis]

ADENOCARCINOID OF THE appendix is a rather infre-
quently occurring tumor that also has been designated
variably as mucinous carcinoid,!: goblet-cell carcinoid,?
or crypt-cell carcinoma.? When metastatic spread occurs,
it shows a predilection for the peritoneum and ovaries.*”
A patient who presented with metastases to the liver and
lymph nodes as well as to the peritoneum is reported.

Report of a Case

A 74-year-old woman was admitted with a diagnosis of
occult cancer. Three weeks prior to admission she com-
plained of pain in the right iliac fossa, nausea, anorexia,
and minor weight loss. She had no episodes of flushing or
diarrhea. Oppression behind the sternum nine months
previously had resulted in an x-ray examination of the
esophagus and stomach, with negative results.
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Physical examination revealed an enlarged, firm, nodu-
lar liver and a slight degree of jaundice. Liver enzymes
and serum bilirubin were elevated, but serum chemistries,
hemogram, and urinalysis were essentially normal. Ultra-
sonography revealed a greatly enlarged liver with multi-
ple metastases. The condition of the patient declined
rapidly and she died within two weeks admission.

Pathology: Post-mortem examination revealed an ap-
pendix that was transformed into a firm, pale, tumor
mass with a diameter of 3 cm. Both fallopian tubes were
thickened, measuring 1.5 cm in diameter. The ovaries and
uterus appeared normal. The liver was enlarged, measur-
ing 30 X 25 X 9 cm, and massively infilirated with large
tumorous deposits, leaving only small amounts of nor-
mal-appearing liver parenchyma. Several enlarged lymph
nodes were found in the ileocecal region and upper
abdomen. Eight hundred milliliters of ascitic fluid was
present.

Tissue from the gross specimen was fixed in ten percent
neutral buffered formalin and processed routinely for
light microscopy. Sections were stained with hematox-
ylin and eosin, PAS-alcian blue pH 2.7, Grimelius’ stain,
Masson-Fontana’s stain, and immunoperoxidase stains
for neuron-specific enolase and serotonin.

Examination of the appendix revealed tumor infil-
tration in all layers of the wall, extending into the
mesoappendix. The tumor was composed of tubulo-
glandular structures and strands of tumor cells that were
mainly of the signet-ring type (Fig. 1). A smaller number
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FiG. 1. Adenocarcinoid of appendix composed predominantly of
signet-ring cells (hematoxylin and eosin; X 300).

of cells with a more scanty, basophilic cytoplasm were
scattered between the signet-ring cells. There was a slight
nuclear atypia with small nucleoli. Mitotic figures num-
bered two to four per ten high power fields. Perineural
and lymphatic invasion in the mesoappendix were con-
spicuous features.

Areas of carcinoidosis were found in sections from the
ovaries, fallopian tubes, uterus, and colon. The histology
differed from that of the appendiceal primary in that large
areas were composed entirely of diffusely infiltrating
signet-ring cells without cells of the typical carcinoid type
(Fig. 2).

The metastases to the liver and lymph nodes, however,
showed an insular pattern typical of midgut carcinoids.
The islands were composed of signet-ring cells centrally,
surrounded by cells of the carcinoid type, which pre-
dominated (Figs. 3 and 4). Blood vessel invasion was seen
in the liver (Fig. 5).

Argyrophil granules could be found in small numbers
in the primary tumor as well as in the secondary deposits.

F16. 2. Carcinoidosis from colon which, in this area, is composed
entirely of signet-ring cells (hematoxylin and eosin; X 175).

Stains for argentaffin granules, neuron-specific enolase,
and serotonin were negative in the appendix as well as in
the metastases.
Discussion

Carcinoid tumors are the most frequently occurring
neoplasms of the vermiform appendix and are found in
0.06 to 0.69 percent of appendectomies.! The metastatic
ability is low in spite of the fact that invasion into the
muscular layer 1sa common finding.#* Lymph-channel
and perineural invasion are found commonly also.8710

The most common metastatic sites are the regional
lymph nodes. In 1968, Moertel et al.® collected reports
from the literature of 35 cases of appendiceal carcinoid
tumors with metastases (including two of their own). In
19 of these cases, the involvement was of regional nodes
only, in four regional nodes plus the right ovary were
involved, and in 12 there was widespread metastatic
malignant disease.

Development of the carcinoid syndrome requires large
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F16. 3. Liver metastasis showing an insular growth pattern. The
tumor is composed of a mixture of signet-ring cells and cells of carci-
noid type (hematoxylin and eosin; X 175).

tumorous deposits usually, but not necessarily, in the
liver.'2 Moertel et al.® found five cases of carcinoid syn-
drome, including a case of their own.

Adenocarcinoids share the histologic features of both
carcinoid tumors and adenocarcinomas. They usually are
regarded as a variant of the conventional carcinoids,
although some authors prefer to include them among the
carcinomas.1® In the early reports!-»14 the malignant
potential of the adenocarcinoids was found to be compa-
rable to that of conventional carcinoids. It has now
become apparent, however, that these composite neo-
plasms behave more aggressively that the conventional
carcinoids.* 51515 Furthermore, their metastatic pattern
is different, with peritoneal carcinoidosis as the pre-
dominant manifestation. Bilateral ovarian metastases are
found in about half of the cases>7 associated, in most
instances, with widespread peritoneal involvement.
Lymph-node metastasis has been described in only four
cases.® 13, 5 ] iver metastasis from appendiceal adenocarci-
noids has not been described previously in the English
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FIG. 4. Lymph-node metastasis with the same composition as the
liver metastasis (hematoxylin and eosin, X 175).

medical literature, nor has the carcinoid syndrome.

In the present case, massive involvement of the liver
was found. The metastatic tumor was similar to the pri-
mary appendiceal tumor, composed of a mixture of
signet-ring cells and cells resembling a typical carcinoid
tumor. The authors were unable to demonstrate argen-
taffin granules or the presence of neuron-specific enolase
or serotonin by immunoperoxidase techniques, either in
the primary tumor or in the secondary deposits, but this
may be attributed to a suboptimal preservation of this
kind of reactivity in autopsy material. The patient had no
signs or symptoms of the carcinoid syndrome but, unfor-
tunately, plasma serotonin or urinary 5-HIAA levels were
not measured.

Recently Hirschfield et al.5 reported a case of appendi-
ceal adenocarcinoid with bilateral ovarian metastases.
They found immunoreactivity for serotonin in the pri-
mary tumor, but not in the metastases, and concluded
that the mucinous component might have a selective
ability to metastasize.
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F1G. 5. Tumor embolus within a vein in the liver (hematoxylin and
eosin; X 25).

On the contrary, Hood et al.,” in a similar case, found
evidence of bidirectional differentiation in the ovarian
metastases.

This case bears a certain similarity to that of Hirsch-
field et al.5 in that large areas of the peritoneal carcinoido-
sis were composed entirely of signet-ring cells. On the
other hand, there was light microscopic unequivocal evi-
dence of a bidirectional differentiation with a predomi-

ADENOCARCINOID OF THE LIVER 115

nance of the carcinoid cell type in the lymph nodes and
liver.

Itis intriguing that predominance of signet-ring cells is
found in sites often involved by metastatic signet-ring cell
carcinomas of the gastrointestinal tract, whereas pre-
dominance of the carcinoid cell-type is found in sites most
often involved by metastasis of conventional carcinoid
tumors of the appendix. This might suggest that differen-
tiation of metastases from these tumors is determined not
only by factors in the tumor cells, but is modulated by the
recipient organ.

References

1. Klein HZ. Mucinous carcinoid tumor of the vermiform appendix.
Cancer 1974;33:770-7.

2. Subbuswamy SG, Gibbs NM, Ross CF, Morson BC. Goblet cell
carcinoid of the appendix. Cancer 1974;34:338-44.

3. Isaacson P. Crypt cell carcinoma of the appendix (so-called adeno-
carcinoid tumor). Am J Surg Pathol 1981;5:213-24.

4. Edmonds P, Merino MJ, LiVolsi VA, Duray PH. Adenocarcinoid
(mucinous carcinoid) of the appendix. Gastroenterology 1984;
86:302-9.

5. Hirschfield LS, Kahn LB, Winkler B, Bochner RZ, Gibstein AA.
Adenocarcinoid of the appendix presenting as bilateral Kruken-
berg’s tumor of the ovaries. Arch Pathol Lab Med 1985;
109:930-3.

6. Thomas R, Barnhill D, Worsham F, Hoskins W. Krukenberg
tumor of the ovary from an occult appendiceal primary: case
report and literature review. Obstet Gynecol 1985;65:955-88S.

7. Hood IC, Jones BA, Watts JC. Mucinous carcinoid tumor of the
appendix presenting as bilateral ovarian tumors. Arch Pathol
Lab Med 1986;110:336-40.

8. Moertel CG, Dockerty MB, Judd ES. Carcinoid tumors of the
vermiform appendix. Cancer 1968;21:270-8.

9. Dent TL, Batsakis JG, Lindenauer SM. Carcinoid tumors of the
appendix. Surgery 1973;73:828-32.

10. Glasser CM, Bhagavan BS. Carcinoid tumors of the appendix.
Arch Pathol Lab Med 1980;104:272-5.

11. Anderson JR, Wilson BG. Carcinoid tumors of the appendix. Br J
Surg 1985;72:545-6.

12. Wareing TH, Sawyers JL. Carcinoids and the carcinoid syndrome.
Am J Surg 1983;145:769-72.

13. Wolff M, Ahmed N. Epithelial neoplasms of the vermiform
appendix (exclusive of carcinoid). 1. Adenocarcinoma of the
appendix. Cancer 1976;37:2493-2510.

14. Haqqgani MT, Williams G. Mucin producing carcinoid tumors of
the vermiform appendix. J Clin Pathol 1977;30:473-80.

15. Warkel RL, Cooper PH, Helwig EB. Adenocarcinoid, a mucin-
producing carcinoid tumor of the appendix: a study of 39 cases.
Cancer 1978;42:2781-93.



