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Cytologic Heterogeneity of Signet Ring Cell Carcinoma of the Stomach
—Histochemical and electron microscopic observations—

Yun Kyung Kang, M.D. and Yong Il Kim, M. D,
Departmeni of Pathology, Seoul National Universily College of Medicine

The cytologic heterogeneity of the tumor cells in gastric signet ring cell carcinoma was studied
with 13 surgically resected early gastric carcinoma specimens by means of histochemical stain-
ings on mucin(periodic acid Schiff-alcian blue at pH 2.5, paradoxical concanavalin A, high iron
diamine) and electron microscopy.

Of the 13 cases of early gastric cell carcinomas, 6 were mucosal type and 7 were submucosal
type. Eleven cases consisted of mixture of gastric and intestinal type signet ring cells and the re-
maining 2 of the mucosal type were entirely made of gastric type. The colonic goblet cell type
was found in 4 of the submucosal tvpe. Within the mucosa the tumor cells showed a lavering
phenomenon; type A signet ring cells were distributed at the central zone and type B and C at
the superficial or deeper zone. Each type of signet ring cell showed variable mucin histochemical
stainability of gastric and/or intestinal nature. Above finding strongly suggest that the variable
phenotypes of signet ring cells result from a heterogeneity of cytoplasmic mucin as well as dif-
ferent stages of differentiation of signet ring carcinoma cells. (Korean J Pathol 1992; 25: 427~
435)
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Table 1. Phenotypic classification of signet ring cells by mucin histochemical staining and ultrastructural

findings

Histochemical stainings

= " "

Ultrastructure

PAS-AB Paradoxical HID Intracellular Fhenotype
pH 25 Con A Mmicrocyst
red (=1 (=1 {(—1 gastric surface mucous cell
red-brown (—) () pyloric gland cell
purple (=1 bright hlue (-] small intestinal goblet cell
L+ intestinal absorptive cell
dark brown (=) large intestinal goblet cell
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H2P 3o Hel Halg zalgloezy A4 gz
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af B oopuel Fabdlsulfated) =+ vl 3k4EH non-
sulfated)s] 4t -le] zhde] zlFln® =y}
A #Hebde] w2y Aoy sk AAe] ept
o, sk FUdFHAME T4 5 44 3
efe] 25 FAHE 4+ ds= oA =f e, 55
PAS-alcian blue(pH 2.5), high iron diamine
(HID)3} paradoxical concanavalin AlCon A) %
A goll ofsbe] ol gH 5 5 ¥ (gastric phenotype)
# ##(intestinal phenotype)e s vh5ar, of4] 2l
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notype)e 2, 2ejx AL A4zt £H(small in-
testinal goblet cell phenotype)2t o 2 o +] =8
(large intestinal goblet cell phenotype)o 2 -5
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Table 2. Mucin histochemical and ultrastructural properties of 13 signet ring cell carcinomas
=

Case Age/Sex Size Gross Depth of Additional Phenotype
type invasion histology

1 46,/M 205 e sm - (Su+Py)+(5-Go+L-Go)
2 52/M 205 Ilc 1 — (Su+Py)+(5-Go+In)
3 56, 8055 [lc+1la sm — (Su+Py)+(5-Go+L-Ga)
q 4/F 3.0:3.0 i [& m +P/D Su+Py
5 63, 10050 lle+1la rm +p/D . (5-Go+In)+(Su+Fy)
i 28/M 4.4 =3.0 Ile i - (Su+Py)+(5-Go)
7 46/F 1.6=1.0 Il m — Su
8 32/F 6.5 5.5 IIe sm - (Su+Py)+(5-Go+L-Go)
g HEF 0.4 4.0 lle S +P/D (Sul+(5-Go)

10 48/F . 1005 [e+111 S - (Su)+(5-Go)

11 54/M 4.0 3.0 [T+ 111 I - (5u)+(5-Ga)

12 54/M 5.8 =48 Il sm +P/D (Su+Py)+i(5-Gaol

13 47 /M 8.0=72 [Te+111 sm - (Su+Py)+(5-Go+ L-Go)

m: mucosal type, sm: submucosal type, size(cm)

F/D: poorly differentiated adenocarcinoma

Su: surface mucous cell type, Py: pyloric gland cell type
5-Go & L-Go: small & large intestinal goblet cell type
In: Intestinal absorptive cell type

{(3) High Iron Diamine(HID)Y"; =ta ==& 4}
A7z A3 N, N-dimethyl-P-phenvlenedia-
mine dihvdrochloride 20mg® 50 cc &F= 5
ol Eelell 40% ferric chloride(pH 1.5) 1.4 cc® &
7HEE Bollef| 244)7HF9k o Mgk & pH 259 aleian
blue &o] 30%-7F d-4sldc)
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Aoz AH{G F 1% 0s0, o 24305 F3
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54, 104, 204 BH+4]7] 3 propylene oxidee| #
FA417l & epon E£iFde] Zofdtgch 1 pm 572
Futd B¥-E ubEo] toluidine blue® P43
i} dye gadedc o & LKB vlelzzEsz
50 nme] 24bd {8 =t5 <] uranyl acetatest lead
citrate ® ¢|&F 9 4dt« Hitachi H-500 533 =
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3 o}
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Table 3. Classification of signet ring cells by pheno-
tYpic expressions

Phenotypic expression Mo, of cases

Gastric type 2
Su
Su+Fy
Gastric +intestinal type 11
(Su)+(S-Go)
(Su+Py)+(5-Go)
(Su+Py)+i(5-Go+ L-Gao)
(Su+Py)+(5-Go+In)

Tuotal 13

—
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Fig. 1. Signct ring cells of tvpe Alleft), Bicenter] anrl
Clright) are characterized oy thelr size, nucle-
ar shape and mucin amount.
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Fig. 2. Intramucazal sigaet ring cell carcinoma. MNo-
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FAS-ADR pH 2.5
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Fig+ 4, Some tumor {_-F_'-']lE show acimar or cord-like
artangement  within the mucnsa(lefr HE,
right: paradoxical Con A
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Fig. 5. Signcd ring cell carcinome in the submucasa,
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Fig. 8. Ultrastructure of gastric type signet ring cells. A: surface mucous cell type( »5,500). B: pyloric gland cell

type{Uranyl acetate-lead citrate, »6.000).
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P‘lg 9. Ultrabtructure of intestinal type signet ring cells, A: goblet cell type( =5,200). B: absorptive cell type(Ura-
nyl acetate-lead citrate, »7,500).
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