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CLINICOPATHOLOGIC STUDY OF GASTRIC CARCINOMA
WITH DUODENAL INVASION

Daw-Shyong Perng, Chang-Ming Jan, Wen-Ming Wang,
Li-Tzong Chen, Chiang-Shin Liu*, Tsung-Jen Huang** and Chang-Yi Chen

Clinicopathologic features of 319 patients who underwent gastrectomy for adenoca-
rcinoma of stomach were studied whether disease involved duodenum or not. Thirty-eight
patients (11.9%) had duodenum invasion. Gastric carcinoma with duodenal invasion was
most often Borrmann III or Borrmann IV (65.8%) type, with pylorous invasion by endo-
scopy (39.5%), large tumor size (73.7% > 5cm), lymph node metastasis (78.9%), serosal
invasion (97.4%) and the incidence of the resection line not being free was high (13.
2%). Duodenal invasion was most often (55.3%) direct through the deep layer or
through lymphatics or venules. We need to pay more attention to finding duodenum in-
vasion. More than 3 cm width of duodenal resection is recommended if duodenum inva-

sion is suspected.

Key words: gastric carcinoma, duodenum invasion

(Kaohsiung J Med Sci 12: 461—465, 1996)

Carcinoma of the distal stomach bounded
by the pylorus so that extension into the duode-
num does not occur was first described by Ro-
kitanky!?? in 1861. It has been stated by several
investigators'?~® that transpyloric extension of
gastric carcinoma is so rare that a gastric tumor
can be considered to be lymphoma or in-
flammatory disease only if radiographic fi-
ndings of duodenal invasion is seen. Microscop-
ic invasion of the duodenum by gastric car-
cinoma was found surprisingly later. Koehler et
al” found that duodenal invasion was dete-
ctable radiographically in 5% of patients with
gastric carcinoma but with 18% using histolog-
ical evidence. Zinninger and Collins®® stated
that microscopic invasion of the duodenum
occured as far as 35mm from the edge of the
tumor even in macroscopically well-defined gas-
‘tric lesions. Therefore, gastric carcinoma inva-
sion of the duodenum seems to be more frequ-
ent than expected, based on gross findings of
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the tumor. Here we describe the clinicopath-
ological difference between gastric carcinoma
with duodenal involvement and without it.

MATERIALS AND METHODS

All of the three hundred and nineteen pa-
tients with gastric carcinoma who underwent
gastrectomy in Kaohsiung Medical College
from Jan. 1982 to Dec. 1994 were included in
this study. Serial and subserial sections of all re-
sected specimen were performed. We took at
least six representative blocks in every case. In
some cases we took all the lesion into blocks,
especially in early gastric carcinoma. A mean of
25 (subtotal resection) or 45 (extended gas-
trectomy) lymph nodes were removed to deter-
mine the lymph nodes metastases. All resected
specimens were examined histologically to as-
certain mode and depth of invasion, histologic
type, presence of metastasis to lymph nodes,
and invasion of the duodenum according to the
rules of the Japanese Research Society for Gas-
tric Cancer®.

Patients were grouped- into two sections,
according to whether or not there was invasion
of duodenum. All available clinical information
including the sex, and age of patients, the tu-
mor size and location, Borrmann classification
0 degree of gastric wall invasion, and lymph
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node metastasis was gathered. Curative operat-
ion was considered when all the carcinoma and
the metastatic lymph nodes were removed. Re-
section specimens were examined carefully to
check whether or not they were free of the re-
section line. Clinicopathologic data were ana-
lyzed by chi-square test and Student’s t-test be-
tween groups.

RESULTS

Of the 319 patients with gastric carcinoma,
there was evidence of duodenal invasion in 38
(11.9%). Table 1 shows the clinical character-
istics of each group. There was no statistical
difference in sex or age between these two
groups. The duodenal invasion group had a
higher incidence (65.8% vs. 27.0%) of Borrma-
nnlll and IV type (infiltrative type) in gross ap-

pearance. The incidence of larger tumor size (>
Scm) was found to be more frequent (73.7% vs.
43.1%) in the duodenal invasion group. Also,
pylorus invasion by endoscopy was found to be
much more frequent (39.5% vs. 13.2%) in the
duodenal invasion group. Histological features
of each group are shown in Table 1. The
duodenal invasion group had a higher incidence
(97.4%) of serosal invasion than did the other
group (61.6%). In histologic type there was no
statistical difference between these two groups.
In the duodenal invasion group, the in-
cidence of metastatic lymph nodes (78.9%) was
higher than that of the other group (61.6%).
The incidence of resection-line-not-free was
found to be 13.2% in the duodenal invasion
group and 1.1% in the other group (Table 2).
In the most cases, cancer invaded the duode-
num through the deep layer (55.3%) or whole

Table 1. Clinicopathologic Characteristics of Patients with or without Duodenal Invasion

Duodenal invasion

P value*
Positive Negative
Sex
Male 23 (60.5) 176 (62.6) NS
Female 15 (39.5) 105 (37.4)
Age (yr) 59.6x11.5 59.2+11.8 NS
Gross appearence
Borrmann III, IV 25 (65.8) 76 (27.0) <0.01
Others 13 (34.2) 205 (73.0)
-Size (cm)
>5cm 28 (73.7) 121 (43.1) <0.01
<5cm 10 (26.3) 160 (56.9)
Pylorus invasion by endoscopy
Positive 15 (39.5) 37 (13.2) <0.01
Negative 13 (34.2) 204 (72.6)
Unknown 10 (26.3) 40 (14.2)
Depth of cancer invasion
Serosa positive 37 (97.4) 173 (61.6) <0.01
Serosa negative 1(2.6) 108 (38.4)
Histologic type
Differentiated 10 (26.3) 119 (42.3) NS
Undifferentiated 28 (73.7) 162 (57.7)
Lymph node metastases
Positive 30 (78.9) 173 (61.6) <0.05
Negative 8 (21.1) 108 (38.4)

NS: not significant
*P value based on chi-square test and t-test
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layer (18.4%). Non-continuous intralymphatic
or intravenous spreading was also found in 7.
9% and 5.3% respectively (Table 3).

DISCUSSION

Clinically, the border between the stomach
and the duodenum is not clear. Although the
pyloric ring belongs to gastric tissue macro-
scopically, Brunner’s glands are found in the
mucosa just over the pyloric ring. Therefore, it
seems appropriate to define the beginning of
Brunner's glands as the start of duodenum
when discussing duodenal involvement.

Gastric carcinoma with duodenal involve-
ment is not rare in this report; 11.9% of all pa-
tients with gastric carcinoma who underwent
gastrectomy had duodenal invasion. This is si-
milar to the report by Koehler et al.”’ and Iso-
zaki et al. MV,

The depth of invasion and lymph node
metastasis are the most independent prognostic
factors in gastric carcinoma repoted by Ma-
ruyama!?, Duodenal invasion also is an inde-

Table 2. Resection Line of Gastric Carcinoma
with or without Duodenal Invasion

Duodenal invasion

P value*
Positive  Negative
Resection line
Free 33 (86.8) 278 (98.9) <0.01
Not free 5(13.2) 3(LD

*P value based on chi-square test

Table 3. Mode of Duodenal Invasion in Gastric
Carcinoma

Mode of invasion (%)

Continuous Non-continuous
Superficial 3(79) Intralymphatics 3 ( 7.9)
Expansion 2 ( 5.3) Intravenous 2(53)
Deep layer 21 (55.3)

Whole layer 7 (18.4)
Total 33 (86.8) 5(13.2)

pendent prognostic factor for gastric cancer in
the antrum reported by Yoshihiro?. Gastric
cancer with duodenal involvement is most often
infiltrative and advanced with serosal invasion
or metastases to the lymph node*?. The associ-
ation of duodenal involvement with both seros-
al invasion or lymph nodes metastases is clear
in our study (Table 1). Advanced carcinoma
reaching the serosa may involve the duodenum,
since there was duodenal invasion in 1 (1.2%)
of 83 early gastric cancers in our study.

How does the gastric carcinoma involve
the duodenum? Zinninger and Collins® found
that gastric carcinoma involves the duodenum
by direct infiltration to the muscle layer or by
extension into the subserosal lymphatics. Para-
mandhan"¥ noted that carcinoma invades
through duodenal submucosal lymphatics, and
Ohhara'® stated that infiltrative or lymphangi-
tic cancer frequently involves tissue through the
duodenal submucosa or deeper layer. We found
that cancer often infiltrated directly through the
deep layer (55.3%) or intralymphatics (7.9%).
This result is similar to the report by Isozaki‘*!
et al. In this study, only 39.5% of patients with
duodenal invasion were found to have pylorous
invasion from endoscopy in our series. In this,
Brunner's glands seem to be a barrier. The
pyloric ring is the contact area between two dif-
ferent types of mucosa, but the submucosal and
subserosal layer are not interrupted. Thus, ca-
ncer may invade contiguously through loose
submucosal or subserosal tissue. Although the
lymphatics in the mucosa and submucosa of the
pyloric region do extend for a short distance
into the duodenum, there is no communication
between the subserosal lymphatics. This is mar-
kedly different from the free communication be-
tween the lymphatics of the stomach and lower
esophagus. The lack of lymphatic communica-
tions between the stomach and duodenum is
another feature explaining the mode of dissemi-
nation to the duodenum@®17, Destruction of
the pyloric capillaries making the barrier di-
sappear provides the main route of duodenal
invasion: as reported by Wang et al.*®. Okamu-
ra et al.'® reported a high rate (57%) of es-
ophageal invasion in patients with adenocarci-
noma in the upper third of the stomach. Resec-
tive-line-not-free was found to be very high (13.
2%) in patients of gastric carcinoma with
duodenal invasion at this study. This makes the
prognosis very poor. Pancreato-duodenectomy
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may be required for the removal of lymph no-
des in patients with gastric cancer who show a
severe infiltration into the duodenum?. When
the tumor is close (<1.5cm) to the pyloric ring,
more than 3cm width of duodenal resection is
recommended®,

In the light of these findings, we conclude
the following: (1) gastric carcinoma with
duodenal invasion is often advanced and in-
filtrative, with invasion to the serosa; it also
had a tendency to involve vessels or metastasize
to lymph nodes; (2) it is difficult to find
duodenal invasion from endoscopic examina-
tion; (3) gastric carcinoma invades the duode-
num most often directly through the deep layer
or through lymphatics or venules; (4) there is a
hgih incidence of resection line not being free.

We need to take much more care to find
the duodenal invasion in infiltrative gastric car-
cinoma involving the antrum. In doing so, ap-
propriate treatment for advanced gastric cancer
can be determined.
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