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Abstract

Objective: Obstructive jaundice is frequently present
in patients with advanced gastric carcinoma. The pur-
pose of this study was to assess the cause and pref-
erential site of bile duct obstruction in patients with
gastric carcinoma and to evaluate correlativity of bil-
iary obstruction with the nature of the primary gastric
lesion.

Methods: Cholangiographic findings of 54 patients with
metastatic gastric carcinoma presenting with obstructive
jaundice were reviewed retrospectively.

The level of the bile duct obstruction was divided into
four segments: segment 1, from an individual intrahe-
patic duct to the biliary hilum; segment 2, common he-
patic duct (CHD) involvement from the biliary hilum to
the level of the cystic duct; segment 3, the proximal half
of the common bile duct (CBD); segment 4, the distal
half of the CBD. To evaluate the characteristics of the
primary gastric lesion, operative records and pathologic
findings were reviewed.

Results: Obstruction sites were segment 1 in eight pa-
tients (15%), segment 2 in 25 (46%), segment 3 in 17
(32%), and segment 4 in four (7%). The causes of ob-
struction were metastatic lymphadenopathy in the he-
patoduodenal ligament (50 of 54) and direct invasion of
the primary or recurrent tumor (four of 54). The location
of the primary gastric lesions was the antrum, antrum
and body, and body in 36 (67%), 17 (31%), and 1 (2%),
respectively. Borrmann type 3 lesions were present in
72% of cases, and type 2 lesions in the remaining 24%.
Histologic type was undifferentiated adenocarcinoma in
91% of patients, and differentiated adenocarcinoma in
the remaining. Serosal invasion was shown in 96% of
the patients.
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Conclusion: Our results show that the cause of bile duct
obstruction in advanced gastric carcinoma is predomi-
nantly metastatic lymphadenopathy in the hepatoduo-
denal ligament, and its preferential site is around the
level of the cystic duct. Obstructing lesions showed
characteristic cholangiographic findings.
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Gastric carcinoma is one of the most common malig-
nancies in Asian countries. Recent advances resulting
in earlier detection of gastric carcinoma coupled with
improved surgical and chemotherapeutic management
have replaced many of the more traditional diagnostic
and treatment regimens for gastric carcinoma. Never-
theless, many patients progress and present with
evidence of recurrent or metastatic disease. Often,
symptomatic obstructive jaundice is one of the most
important clinical manifestations. It is generally consid-
ered that metastatic lymphadenopathy in the hepato-
duodenal ligament (HDL) is a main cause of biliary
obstruction [1-7]. However, diagnostic modalities in-
cluding ultrasonography (US), computed tomography
(CT), and magnetic resonance (MR) imaging have some
limitations in evaluating the precise cause and site of
bile duct obstruction {8—13]. To our knowledge, there
has been little in the radiologic literature evaluating a
prevalent site of bile duct obstruction and the risk fac-
tors associating the site of obstruction with the nature
of the primary gastric tumor.

This study was designed to assess the prevalent site
and cause of bile duct obstruction by cholangiographic
findings, and to evaluate grade and location of the pri-
mary lesion in patients with metastatic obstruction.
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Table 1. The site of biliary obstruction according to the risk factors of gastric carcinoma

Segment of bile duct obstruction

Risk factors 1(N=298) 2 (N =25) 3N =17) 4 (N = 4) Total (N = 54)
Primary site

Cardia, fundus 0 0 0 0 0

Body 0 1 0 0 1

Body, antrum 3 6 5 3 17

Antrum 5 18 12 1 36
Borrmann type

1 0 0 0 0 0

2 1 8 3 1 13

3 7 15 14 3 39

4 0 2 0 0 2
Depth of invasion

No serosal invasion 0 0 1 1 2

Serosal invasion 8 20 13 3 44

Invasion to adjacent structure 0 5 3 0 8
Histologic type

Undifferentiated 8 23 14 4 49

Differentiated 0 2 3 0 5
Gastric resection

No 3 7 0 1 11

Partial gastrectomy 3 16 14 3 36

Total gastrectomy 2 2 3 0 7
Materials and Methods gins; type 3, a protruded or elevated lesion with ulceration and

The study group included 54 patients with histologically proven gas-
tric carcinoma, who subsequently underwent percutaneous transhe-
patic biliary drainage (PTBD) due to obstructive jaundice related to
metastatic disease.

The patients ranged from 25-65 years of age (mean, 53 years),
and included 34 men and 20 women. Pathologic proof of gastric ad-
enocarcinoma was obtained by surgical exploration in 47 patients and
endoscopic biopsy in seven. Distal subtotal gastrectomy was per-
formed in 36 patients, total gastrectomy in seven, and palliative gas-
trojejunostomy in four. The time lag between the diagnosis or oper-
ation for gastric carcinoma and PTBD was 1 month to 6.5 years (mean,
15 months).

The cholangiograms performed via PTBD tube were reviewed,
and the cause and site of bile duct obstruction were assessed.

The causes of bile duct obstruction were confirmed by exploratory
laparotomy in 10 patients, endoscopy in four, and characteristic chol-
angiographic findings in the remainder. Exploratory laparotomy,
which was performed in the cases with obstruction in segment 1 to
segment 3 revealed metastatic lymphadenopathy in the HDL and
lesser omentum.

The level of obstruction was divided into four segments by ana-
tomic landmarks: segment 1, involvement from the individual intra-
hepatic ducts to the biliary hilum; segment 2, common hepatic duct
(CHD) involvement from the biliary hilum to the level of the cystic
duct; segment 3, involvement of the proximal half of the common bile
duct (CBD) from the cystic duct to the upper margin of the pancreas;
and segment 4, involvement of the distal half of the CBD, representing
the intrapancreatic portion of the CBD.

To evaluate the characteristics of the primary gastric cancer, op-
erative records and pathologic findings were analyzed with regard to
the lesion site, macroscopic type, histologic type, and depth of inva-
sion. The macroscopic features of advanced gastric carcinoma were
categorized according to the Borrmann classification: type 1, a broad-
base, protruded, polypoid lesion with less ulceration; type 2, a pro-
truded or elevated lesion with ulceration and well-demarcated mar-

diffuse margins; and type 4, a diffuse, rather flat lesion with less ulcera-
tion [14].

Results

The level of the bile duct obstruction was segment 1 in
eight cases (15%), segment 2 in 25 (46%), segment 3
in 17 (32%), and segment 4 in four (7%) (Table 1).

Cholangiographic findings tended to vary according
to the level of obstruction. Most segment 1 obstructions
showed smooth concentric luminal narrowings (Fig. 1).
Segment 2 and 3 obstructions predominantly showed
eccentric smooth round or oval-shaped defects on the
right lateral wall of the bile duct, presumably due to
extrinsic compression from enlarged periductal lymph
nodes (Figs. 2 and 3A). This semilunar appearance was
conspicuous during balloon dilation in all cases of seg-
ment 2 and 3 obstructions (Fig. 3B). All segment 4 ob-
structions showed encircling irregular defects with dif-
fuse luminal narrowing in the distal CBD (Fig. 4), and
all were confirmed to be serosal infiltration to the distal
CBD and duodenum by endoscopic biopsy.

The primary lesions of the stomach were all ad-
vanced gastric carcinomas, and none were early gastric
carcinomas. Most of the lesions involved the gastric an-
trum (98%), and there were no cases involving the car-
dia or fundus (Table 1).

Macroscopic types showed Borrmann type 3 in 39
patients (72%), type 2 in 13 patients (24%), and type 4
in two patients. There were no cases of type 1.
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Fig. 1. Obstruction in segment 1. Cholangiogram shows smooth ta-
pered luminal narrowing (arrow) in hilar portion of both intrahepatic
bile ducts.

Fig. 2. Obstruction in segment 2. Cholangiogram shows smooth ovoid
filling defect (arrow) on the lateral wall of the distal CBD. Multiple
filling defects in both intrahepatic ducts are hematoma.

Histologic differentiation of the primary cancer was
undifferentiated adenocarcinoma in 49 patients (91%)
and differentiated carcinoma in five (9%).

According to the depth of tumor invasion, 52 pa-
tients (96%) showed invasion to the serosa at operation.

Discussion

Gastric carcinoma is the most common malignant neo-
plasm in Korea accounting for 24% of all malignant
neoplasms in the population [15].

Fig. 3. Obstruction in segment 3. A Cholangiogram shows luminal
narrowing in the proximal CBD (white arrow). B Ballooning at ob-
struction site demonstrates the extrinsic mass (white arrow) on the
lateral wall of the proximal CBD.

Fig. 4. Obstruction in segment 4. Cholangiogram shows concentric
irregular luminal narrowing in distal CBD (arrow).

Generally accepted important prognostic factors in
gastric carcinoma are gross appearance, anatomic site,
degree of local invasion, and lymph node metastases
[4]. Additionally, there are five main patterns of recur-
rence after surgical removal of gastric cancer: lymph
node (10%), local (10%), remnant stomach (8%), peri-
toneal (50%), and hematogenous recurrence (22%) [5].

Among them, obstructive jaundice is one of the most
debilitating complications. Obstruction of the extrahe-
patic biliary tree may occur by metastatic replacement
of periportal lymph nodes, or by direct neoplastic in-
vasion from the primary or recurrent malignancy in the
stomach [16]. The lymphatics in the gastrohepatic lig-
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ament are frequently the site of metastasis from a gastric
cancer. The HDL is the free edge of the gastrohepatic
ligament, extending from the flexure between the first
and second portion of the duodenum to the porta he-
patis, and transporting the portal vein, hepatic artery,
CBD, and lymphatic vessels.

In general, however, diagnostic modalities including
US and CT have limitations in detecting the obstructive
lesion, and in evaluating the precise obstruction level.
Proximity to the duodenal bulb, together with obscuring
gas, sometimes makes ultrasonic visualization difficult.
The skill and experience of the ultrasonographer are
also important factors in the detection of lymph nodes
in the HDL [11]. Also, the HDL, containing the extra-
hepatic bile duct, is difficult to evaluate using axial CT
because of its oblique orientation, anatomic variability,
paucity of fat, and compact volume [17]. Therefore, we
used cholangiograms to evaluate the cause and site of
obstruction.

The Japanese Research Society for Gastric Cancer
(JRSGC) reported 16 lymph node stations as possible
locations of metastasis and classified them into three
groups (N1-N3), which form the anatomic basis for
systematic lymph node dissection in the surgical treat-
ment of gastric cancer [7].

According to the JRSGC, lymph nodes related to
obstruction of the extrahepatic biliary tree are stations
12 (lymph nodes in the HDL) and 13 (retropancreatic
lymph nodes), which belong to the N3 node group
(Fig. 5). The incidence of metastasis from gastric car-
cinoma to station 12 is from 5-8% with a 5-year sur-
vival rate of 9%, and to station 13 is 2% with a 5-year
survival rate of 2%. There is, however, little corre-
lation with positivity between stations 12 and 13,
because they belong in a different lymphatic pathway
{1, 41.

The Japanese literature has divided the lymph nodes
in station 12 into five groups [7]: 12h, nodes in the porta
hepatis; 12a, nodes along the left side of the hepatic
artery; 12b, nodes along the right side of the bile duct;
12p, nodes along the posterior to the portal vein; and
12¢, nodes along the cystic duct. Groups a, b, and p are
further subdivided into 1 and 2, each according to the
mid-point of the bile duct from the biliary hilum to the
upper margin of the pancreas.

Among them, the groups resulting in obstructive
jaundice are considered to be 12h, 12b, 12¢, and 13.
Stations 12h, 12bl, 12b2, and 13 match segments 1, 2,
3, 4 in our study, respectively.

In the cases with lymphadenopathy in stations 12b
and 12c, the obstructing node demonstrates a character-
istic cholangiographic feature that shows a sharply de-
marcated, eccentric round, or ovoid defect on the right
lateral wall of the bile duct.

It was interesting that the cause of distal CBD ob-
struction was not metastatic lymphadenopathy in station
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Fig. 5. Lymph node stations in a gastric cancer (cited from ref. [7]).

13, but direct invasion from recurrent cancer, which was
proved by endoscopy.

In general, unfortunately, group 12 nodes are not
included in lymph node dissection at gastric resection.
Recently, in some institutions including our hospital,
radical lymph node dissection has been performed ex-
tending to the medial group of HDL, al and a2. It is,
however, very difficult to dissect group b and ¢ nodes
due to technical inaccessibility.

In our study, patients with metastatic obstruction
had a primary gastric cancer predominantly located in
the antrum, and of Borrmann types 2 or 3 consisting of
the undifferentiated cell type with serosal invasion.
These risk factors are the same as previously reported
factors related to peritoneal dissemination or hematog-
enous metastasis to major organs [5, 18].

In conclusion, lymphadenopathy in the HDL was
the major cause of bile duct obstruction and was meta-
static from predominantly advanced gastric carcinomas,
with the preferential obstructing site at the level of the
cystic duct which showed typical cholangiographic
findings.
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