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Table 2 Morphometry by age group

N = Minimum Lower quartile Median Upper quartile Maximum

Area epithelium (%) <70 y 18 190 298 340 350 390
>70 y 19 280 300 320 330 41 0
Areacrypt(%) <70y 18 150 190 200 19-0 223
>70 y 19 130 190 20-0 190 22-0
Area LP (%) < 70 y 19 42-0 44 0 47 0 50 0 53 0
270y 20 410 460 473 490 531
Villus height (pm) <70y 18 1250 4217 4870 5415 6230
270 y 17 374-0 394-5 432-0 490 5 585-0
Cryptdepth(pm)<70y 18 1220 1362 1610 1965 5480
270 y 17 110-0 125-5 142-0 165-5 188-0
Epithelial height (pm) <70 y 19 24-9 27-0 28-7 30 9 32-8
>70 y 19 24 8 26-0 27 9 29-2 31-5
CV ratio <70 y 18 2-3 31 3-2 3 5 4-0
270y 17 25 29 3-1 34 36
Lymphocytecount <70y 19 6-0 80 113 15-0 210
270y 19 5-0 80 119 16-0 200

number of subjects studied and the age ranges
were too restrictive to make predictions about
the effects of ageing. Their other findings that
mean villus height, enterocyte height, and
intra-epithelial lymphocyte counts were not
significantly different in young and old subjects
were similar to ours. The study by Corazza et
al,'° found that mean surface to volume ratios
and enterocyte height in 16 well nourished
elderly patients were not significantly different
from 22 younger controls.

In summary, we did not find any significant
difference in duodenal morphometry with age.
Thus there was no evidence to support the
hypothesis that possibly impaired absorption
in normal old age may relate to morphometric
changes in the upper small bowel mucosa.

We thank Drs Ian Turner and Alison Brind for the endoscopic

biopsy specimens and "Research into Ageing" for their
generous grant.
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Abstract
A post mortem examination of a 70 year
old man, who died three years after a
poorly differentiated adenocarcinoma of
prostate had been diagnosed, showed
widespread signet-ring cell carcinoma,
with an associated linitis plastica. The
signet-ring cells stained positively with
prostatic specific antigen and with pros-
tatic specific acid phosphatase, but failed
to react with mucopolysaccharide stain-
ing. The electron microscopic appear-
ance of the signet-ring cell tumour was
due to the presence of large cytoplasmic
vacuoles.

This case emphasises the possibility
that cases of metastatic signet-ring cell
carcinoma may be prostatic in origin.
This can be confirmed by specific im-
munohistochemical studies.

Prostatic adenocarcinoma composed of signet-
ring cells is very rare,'2 and reports of these as
metastases are even less common.2

Metastases of any kind to the stomach are
rare,3 and when they present as linitis plastica,
they usually arise from lobular carcinoma ofthe
breast.4
We describe a case of dissemined signet-ring

cell carcinoma that produced a linitis plastica
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Signet-ring cell carcinoma of the prostate mimicking primary gastric carcinoma
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Figure 1 Gastric mucosafrom the necropsy specimen showing infiltrative signet-ring
cell carcinoma (haematoxylin and eosin).

.....

Figure 2 Immunohistochemical staining of the signet-ring cells showing intense stainin
of the vacuoles, especially along their luminal border (prostate specific antigen, ABC
method).

type of gastric lesion in a patient with metas-

tatic adenocarcinoma of prostate. Specific
prostatic immunohistochemical stains proved
that the signet-ring cells were of prostatic
origin and not of primary gastric carcinoma
origin.

Case report
A 70 year old man underwent transurethral
prostatectomy because of difficulties in urina-
tion. Histological sections showed poorly
differentiated adenocarcinoma. Over the next
three years he was treated with radiotherapy

and hormonal treatment (both drugs and
orchidectomy) because of bone metastases. He
died three years after the initial diagnosis with
widespread disease.

Pathology
A necropsy showed widespread tumour
deposits in pleura, bone, liver, abdominal
lymph nodes, peritoneum and pelvis. Most of
the gastric wall was uniformly thickened up to 2
cm, and on transection, comprised grey-white,
firm tissue, not dissimilar to the tumour masses
seen elsewhere. Tissue sections showed infil-
trative signet-ring cell carcinoma affecting the
stomach (fig 1), bones, pleura, lymph nodes,
liver, peritoneum and pelvis. Mucopolysac-
charide techniques including periodic acid
Schiff, alcian blue, and mucicarmine failed to
stain the signet-ring cells. Immunoperoxidase
staining of paraffin wax embedded sections for
prostate specific antigen (PSA) and for prostate
specific acid phosphatase (PSAP) (both
prediluted sera from Diagnostic products
Corporation, Los Angeles, California) was per-
formed using the streptavidin-biotin complex
technique. The signet-ring cells stained
strongly with both PSA and PSAP. Staining
was seen in cytoplasmic vacuoles, especially
along their luminal borders (fig 2). Electron-
microscopical examination of the formalin
fixed, paraffin wax embedded tissue showed
that the signet-ring cells were the result of
intracytoplasmic vacuoles surrounded by an ill
defined membrane (caused by poor preser-
vation of the paraffin wax embedded tissue)
(fig 3).

Cases of prostatic adenocarcinoma and gas-
tric signet-ring cell carcinoma serviced as
positive and negative controls, respectively.

Discussion
The signet-ring cell variant of prostatic
adenocarcinoma has been rarely reported.' 2 In
a recent series Ro et al described eight cases
with the signet-ring cell variant of poorly
differentiated prostatic adenocarcinoma.2 Our
case, which developed the histological features
of signet-ring cells only after prolonged treat-
ment, differs from Ro's patients, who all presen-
ted with the signet-ring cell histology before
treatment.
Our case showed the same clinically aggres-

sive behaviour that had been reported
previously in cases of signet-ring cell prostatic
carcinoma,' 2where five of the 10 cases (includ-
ing ours) presented with stage D and five
presented with stage C.

It is suggested that signet-ring cell prostatic
carcinoma should be classified separately from
the mucinous-colloid variant of prostatic car-
cinoma.5 The latter, according to some
reports,67 disseminates less often to distant
organs and has a better prognosis than the usual
prostate cancer.
The signet-ring cells in both our case and

Ro's cases,2 showed negative staining for

L--.e, Amd.
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Figure 3 Electron micrograph showing signet-ring cells containing large vacuoles.

neutral and acid mucopolysaccharides
stained positively wth PSA nd PSAP. TI
cases contrast with Giltman's case,' where
signet-ring cells stained positively %

periodic acid Schiff with and without dias
digestion. Electromicroscopically, our findi
showed that the signet-ring cell appearance
due to an intracytoplasmic vacuole ofuncer
origin. Smaller intracytoplasmic vacuoles I
been described in prostatic adenocarcinom
Tannenbaum showed collections of em

membrane-lined vacuoles in prostatic car
oma cells in patients treated with diethyl
bestrol,9 which were not present in bic
specimens before treatment. Our patient

indeed treated with diethylstilbestrol, but the
other reported patients with signet-ring cell
prostatic carcinoma were not. 2

As stated above, the stomach is rarely the site
.of metastatic tumOur.3 Diffuse infiltration of

the gastric wall by metastatic tumour, giving a
linitis plastica appearance, can be due to metas-
tatic lobular carcinoma of breast.4 In two of the
31 cases reported by Cormier,4 the infiltrating
lobular carcinoma of the breast contained sig-
net-ring cells, but the histology of the gastric
metastases was not detailed. In our case the
diagnosis of metastatic prostat-ic carcinoma in
the stomach rather than primary gastric carcin-
oma in a patient with prostatic carcinoma was
made possible because of specific prostatic
immunohistochemical staining. Discrimina-
tion between these two possibilities is impor-
tant in terms of therapeutic implications. We
agree with the previously suggested con-
clusion"2 that any metastatic signet-ring cell
carcinoma of unknown origin in a male can be
of prostatic origin and requires immunohisto-
chemical study using PSA and PSAP to con-
firm or preclude this possibility.
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Abstract
The prognostic value of c-erbB-2 protein
expression was assessed retrospectively
in 87 "curative" gastrectomy specimens
from patients with gastric carcinoma.
Tumours were stained immunohisto-
chemically with the specific antibody
21N. Eight (9%) cases had strong

membrane staining, all of which were of
the intestinal type, and lymph node
metastases, which showed concordance
of staining in seven cases. In contrast to
studies in breast cancer, positive cases
showed a trend towards better five year
survival, but this did not reach
significance.
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