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Clinicopathological study on long-term survivors after
resection of carcinoma of the head of the pancreas

Nagakawa Takukazu Sanada Hiromi Inagaki Michiko Sugama Junko

ABSTRACT

We gradually extended the surgical dissection area for pancreatic cancer after 1973 in
order to improve the resection rate and prognosis. As a result, 18 patients survived
for >3 years up to present, and the 5-year survival rate for carcinoma of the pancreatic
head has increased to 21.0% for macroscopically curative resection and 30.6% for
histologically curative resection.

In this paper, 18 patients who survived for > 3 years are introduced and the state of
histological progression of the 18 patients and 41 who died of cancer after < 3 years are
compared. The results in our patients with carcinoma of the head of the pancreas suggest
the following conditions of long-term survival: (1) tumor diameter < 3 cm, (2) either
absence of lymph node metastasis or metastasis to the nl group, (3) s0, and (4) either rp0
or rpe with ew (-). At present, since the rp (-) rate is more than 70%, resection of the
pancreas including the retropancreatic fusion fascia by our TRA is indispensable, and
active introduction of combined resection of the superior mesenteric artery and vein may
further improve the results of resection for pancreatic cancer.
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Abbreviations

tubl, 2, types of tubular adenocarcinoma; pap,
papillary adenocarcinoma; un, undifferenciated car-
cinoma; sq, squamous cell 1 carcinoma; ac, acinar cell
carcinoma;stage I ~IV, comprehensive stage; ts 1~4,
tumor size; n 0~4, groups of lymph node metastasis;
s 0~3, degrees of invasion of the anterior pancreatic
capsule; rp 0~3, degrees of retropancreatic invasion;
rpe, exposed retropancreatic invasion; ew 0~3, degrees
of cancer invasion to the dissected peripancreatic
tissue; stage I ~IV, comprehensive stage; INFa~7,
growth patterns of tumors infiltrating the surrounding
tissue; TRA, translateral retroperitoneal approach.

Introduction
We gradually extended the surgical dissection area
for cancer after 1973, and developed pancreatectomy

with extended dissection by a translateral retro-
peritoneal approach (TRA)' in 1977 in order to im-
prove not only the resection rate but also prognosis.
As a result, 18 patients survived for > 3 years up to
present, and the S-year survival rate for carcinoma of
the pancreatic head has increased to 21.0% for mac-
roscopically curative resection and 30.6% for
histologically curative resection.

Therefore, we evaluated the 18 patients with
carcinoma of the head of the pancreas who survived
for > 3 vyears, and the conditions of long-term
survival in terms of the state of histopathological
progression.

I. Subjects and methods
Between 1974 and 1999, we performed macroscopi-

cally curative resection of carcinoma of the head of

School of Health Sciences, Faculty of Medicine, Kanazawa University



Nagakawa. T, et al.

(yrs)

I (n=2) 100%
l‘ | |}
I (n=4) 75.0%
*
l I | | S |
M (n=14) 30.0 %
IVb (n=6)
1
IVa (n=18) 17.6% Lﬁ
T I 1 T 1 L)
1 2 3 4 5 6
Fig.1. Cumulative survival rate of carcinoma of the head of the pancreas

501

Macroscopically curative resection
(n=64) 21.0%

Microscopically curative resection

(n=44) 30.6 %

0 T U T
1 2 3

Fig. 2.

the pancreas in 64 patients, of whom 18 who sur-
vived for > 3 years and 41 in whom death from
cancer after < 3 years was confirmed were entered
into this study. 5 patients who died during the
opevation weve excluded from the study.

Dissection to the 1st group lymph nodes was
regarded as standard dissection, complete dissection of
the superior mesenteric plexus in addition to dissec-
tion to the

2nd/3rd group lymph nodes and

4 5 6 (yrs)

Survival rates according to comprehensive stage

retroperitoneal dissection as extended dissection, and
dissection of the right 1/2 portion of this plexus or
circumferential dissection of this plexus leaving a thin
layer as quasi-extended dissection.

For histopathological examination, surgical speci-
mens were fixed in formalin, cut into 3-5 mm
sections (mean, 05 sections), embedded in paraffin,
stained with hematoxylin and eosin (HE) and elastica

von Gieson (EVG), and examined. The tumor
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Table 1. Survival of more than 3 years in carcinoma of the head of the pancreas
Histology | stage | ts n s rp ne | plx | ew Prognosis
16093 tub, IVb ts, | n, s, | rp; | ne;, | plx, | ew, 3y died
(recurrence)
21648 tub, IVb ts, n, So rp; | ne; | plx, | ew, 3y died
(recurrence)
3 |58% tub, I ts: | ng So | rDe | ne | plxe | ews 3y alive
41548 tub, 1 ts, | ny So | rpy | ne; | plx, | ew, 3y8m died
(recurrence)
51453 tub, I ts; | np So | TDe | ne, | plxy | ew, 4y alive
6 | 54% tub, IVa ts, | o si | rp: | ne [ plxo | ewy 4y alive
7172% pap [ ts, | mp s, | rpe | ne, | plxe | ews 4ydm alive
8 |54% tub, I ts;a | np So | rDe | ne, | plx, | ewq 5y alive
9 | 74% tub, 111 ts, | no so | rpr | ne, | plx, | ew, S5ydm died
(no recurrence)
10 (5893 pap [Va ts; n So rp; | ne, | plxe | ew, 6y died
(recurrence)
111809 pap I tsia | So | rpe | nes | plxy | ew, 6y died
(no recurrence)
12| 69 % tub, 1S ts, n So rp: | ne, | plxy | ew, 6y alive
13174 3 tubz IVa tS; Ny So P2 ne; ple ew, 6y9m died
(no recurrence)
14(33¢ un [Va tss Ny So rp: | nep, | plxo | ews 12y alive
15| 53¢ pap II ts;b | g Sq rpe | nep | plxo | ew, 14y alive
161598 tub, [ ts, | no So rPo | ney | plxo | ew, 15y alive
17| 45% sq il ts; m, So rpo | ne | plx, | ew, 15y alive
18 | 68 % ana I tssb | mp So | rpe | ney | plxe | ews 20y alive

diameter was histologically determined and expressed
in terms of “ts”. In “tsy” in the General Rules for the
Study of Pancreatic Cancer®’, 3.0 cm was used as the
dividing point for discussion from our experience. For
were followed other marks and classification of cancer
spread. These Rules were followed for Rules®’.

II. Results
1. Outline

Of the 64 patients, 5 died due to the operation.
Including these patients, the d-year survival rate was
21.0% in 64 patients who underwent macroscopically
curative resection and 30.6% in 44 patients who
underwent histologically curative resection (Fig. 1).

In the patients who underwent histologically cura-
tive resection, the O-year survival rate according to
the stage was 100% for stage I, 75.0% for stage II,

30.0% for stage III, 17.6% for stage IVa, and 0% for
stage IVb (Fig. 2).

2. Histopathological examination in patients who

survived for > 3 years

The profiles of the 18 patients who survived for
> 3 years are shown in Table 1. The age at the time
of the first visit to our hospital was 33-74 years
(mean, 56.6 years). There were 9 males and 9
females. Three patients were unicteric on admission.
Extended pancreatoduodenectomy was performed in
12 patients, and quasi-extended operation in 4.
According to the histological stage, stage 1 was
observed in 2 patients, stage II in 4, stage III in 6,
stage IVa in 4, and stage IVb in 2. The stage deter-
minant factor was

the tumor diameter in most

patients, and lymph node metastasis or retropancreatic
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Table 2. Comprehension of histological spreads between long and short survivals

Survival more than 3 y | Survival less than 3 y
(n=18) (n=41)

Tumor size (ts)

. tS, 4 (22.2%) 1 (2.4%)

. ts, 5 (27.8%) 9 (22.0%)

. tS, 4 (22.2%) 15 (36.6%)

. tS, 5 (27.8%) 16 (16.7%)
Lymph node metastasis (n)

‘1, 11 (61.1%) 7 (17.1%)

©ny 5 (27.8%) 26 (63.4%)

‘N, 2 (11.1%) 8 (19.5%)
Invasion of the anterior pancreatic capsule (s)

* So 15 (83.3%) 29 (70.7%)

5 3 (16.7%) 2 (4.9%)

* S, 0 10 (24.4%)
Reropancreatic invasion (xp)

* Do 9 (50.0%) 2 (4.9%)

‘P 3 (16.7%) 7 (17.1%)

P2 6 (33.3%) 32 (78.0%)
Dissected peripancreatic tissue (ew)

- ew, 15 (83.3%) 12 (29.3%)

- ew, 3 (16.7%) 10 (24.4%)

< ew, 0 19 (46.3%)
Comprehensive stage (stage)

stage I 2 (11.1%) 0

I1 4 (22.2%) 1 (2.4%)

[II 6 (33.3%) 11 (26.8%)

[Va 4 (22.2%) 25 (61.0%)

[Vb 2 (11.1%) 4 (9.8%)
Histological curative resection 18 ( 100%) 22 (53.6%)

tissue infiltration in some patients. Histologically, so
was found in most patients and s: in 2 patients.
Lymph node metastasis was absent or when present,
was limited to the n: group in most patients, and
n: metastasis was observed in 2 patients. No patient
showed macroscopic cancer infiltration to retropan-
creatic tissue. Histologically, rp:1 or 1p. was noted in
9 (50.0%) of the 18 patients. However, after through
dissection of retropancreatic tissue, ew (-) was
achieved, and as a result, histologically curative

resection was performed in all patients, of whom 2
showed carcinoma cells within 5 mm of the cut
margin. According to the histological type, in 11 pa-
tients with tubular adenocarcinoma, though the tumor
diameter was small (< 3 cm in all patients excluding
1), the tumor was frequently the scirrhous type and
INF7. In 1 patient with papillary adenocarcinoma, 1
with squamous cell carcinoma, and 1 with undifferen-
tiated carcinoma, the tumor diameter was => 3.1 cm,
and the tumor was often the medullary type and
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INF ¢ .

3. Comparison of histopathological progression be-
tween the group who survived for > 3 years
and the group who died of cancer after < 3
years
Table 2 shows the state of histopathological pro-

gression in 18 patients who survived for > 3 years

and 41 who died of cancer after < 3 years.

1) Tumor diameter (ts) and histological type

In the group who survived for > 3 years, ts: was
observed in 4 patients, ts: in 5, tss in 4, and ts. in
4; the tumor diameter was < 3 cm in 9 (50%) of the
18 patients. According to the histological type, 8 of
the 9 patients with a tumor diameter of > 3 cm had
tubular adenocarcinoma. Of the 9 patients with a
tumor diameter of > 3.1 cm, 1 each had papillary
adenocarcinoma, squamous cell carcinoma, undifferen-
tiated carcinoma, and tubular adenocarcinoma.

In the group who died after < 3 years, ts; was
observed in 1 patient, tsz in 9, tss in 15, and ts¢ in
16; the tumor diameter was > 3.1 cm in 90.2%.
The histological type was tubular adenocarcinoma in
most patients, but adenosquamous carcinoma was
observed in 1.

2) Lymph node metastasis (n)

In the group who survived for > 3 years, no was
observed in 11 patients (61.1%), n: in 5 (27.8%), and
nz in 2 (11.1%); lymph node metastasis was absent
or limited to the n; group in all patients excluding 1.
In the group who died of cancer after < 3 years,
no was found in 7 patients (17.1%), n: in 26
(63.4%), and n» in 8 (19.5%); metastasis to the nl
group or more was observed in most patients.

3) Infiltration to the anterior capsule of the pancreas

(®)

In the group who survived for > 3 years, s1 was
observed in 3 patients but so in the others. In the
group who died of cancer after < 3 years, so was
noted in 29 patients (70.7%) and se in 12 (29.3%);
the incidence of se was high. None of the patients
with se survived for > 2 years.

4) Infiltration to the retropancreatic tissue (rp) and
residual cancer on the peripancreatic dissection
surface (ew)

In the group who survived for > 3 years, though
rpe was found in 9 patients (50%), the ew factor was
negative in all patients. In the group who died of
cancer after < 3 years, rpe was observed in 95.1%
and ew (+) in 46.3%. In about 50% of the patients
who underwent macroscopically curative resection,
histologically non-curative resection was performed.

5) Histological progression

In the group who survived for > 3 years, stage I
was observed in 2 patients, stage II in 4 (22.2%),
stage III in 6 (33.3%), stage IVa in 4, and stage IVb
in 2. Early stages were rarely noted even in the long-
term survivors. In the group who died of cancer
after < 3 years, stage [ was not observed, but stage
IV was observed in 29 patients (70.8%).

II. Discussion

The treatment results for pancreatic cancer are
much poorer than those for cancer in other gastroin-
testinal organs. To improve the treatment results for
pancreatic cancer, great efforts have been made to
detect early stage cancer that allows curative resection
by tumor marker combination assay or various
diagnostic imaging techniques®’. Mainly in patients
with advanced pancreatic cancer, extended operation
that aims at radical treatment by extensive lymph
node dissection, resection of the portal vein and
adjacent organs, and total pancreatectomy has been
performed‘™"’. We also gradually extended the
dissection area for pancreatic cancer from 1973 and
developed pancreatectomy with extended dissection by
TRA in 1977 to improve not only the resection rate
but also prognosis. As a result, good results have
been gradually obtained in recent years, and there
have been 18 patients with carcinoma of the head of
the pancreas who survived for > 3 years.

In all the 18 patients who survived for > 3 years,
histologically curative resection was performed.
Though 9 (50.0%) of the 18 patients showed rpe, no
cancer infiltration was observed on the peripancreatic
dissection surface, and histologically curative resection
was achieved. This may be because of extended

surgery that places importance in extensive retrope-
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ritoneal dissection and resection of the pancreatic
head plexus. If these patients had undergone the stan-
dard operation, they could not have survived for a
long period ~due to residual cancer on the
peripancreatic dissection surface. In the group who
died of cancer after < 3 years, the histologically
curative resection rate was only 53.6%, and the deter-
minant factor for histologically non-curative resection
was residual cancer on the dissection surface of the
retropancreatic tissue including the pancreatic head
plexus in most patients. Therefore, in another evalua-
tion of 33 patients with carcinoma of the head of the
pancreas who underwent extensive retroperitoneal dis-
section, the ew (+) rate according to the tumor di-
ameter was seen. The ew (+) rate acutely increased
with a tumor diameter of > 3.1 cm. When the tumor
diameter exceeded 3 cm, histologically non-curative
resection was performed in more than 50% of the pa-
tients who underwent macroscopically curative resec-
tion. The tumor diameter may be the main factor
preventing improvement in surgical results in pancre-
atic cancer.

Recently, attention has been directed to mucus-
producing carcinoma as pancreatic carcinoma with a
good prognosis. Mucus-producing carcinoma, mainly
originating in the main pancreatic duct, is papillary
adenocarcinoma that actively produces mucus and
shows extension in the pancreatic duct and expansive
growth. Mucus-producing carcinoma has been reported
to have a definitely better prognosis than solid carci-
noma that is markedly infiltrative8). Of our patients,
1 with papillary adenocarcinoma survived for o years
and 5 months. In addition, 1 with squamous cell car-
cinoma and 1 with undifferentiated carcinoma sur-
vived for > 3 years. In these patients, though the
tumor diameter was > 3.1 cm, the tumor was of the
medullary type and showed expansive growth and
was limited to the pancreas without metastasis to
other organs. These findings were in good contrast
with those 'in' the patients with tubular adeno-
carcinoma in whom the incidence of rpe markedly in-
creased with a tumor diameter of > 3 cm.

Though only carcinoma of the head of the pancreas
was evaluated in this study, we have also performed
the above-described surgical technique for carcinoma
of the tail of the pancreas and observed survival for

> 3 years in 3 patients’’. Out of a total of 10
patients.

The results in our patients with carcinoma of the
head of the pancreas suggest the following conditions
of long-term survival: (1) tumor diameter < 3 cm,
(2) either absence of lymph node metastasis or metas-
tasis to the nl group, (3) so, and (4) either rpo or rpe
with ew (-). However, depending on the histological
type, even when the tumor diameter is > 3 cm, ade-
quate long-term survival can be expected if the other
3 conditions ware fulfilled in some patients.

In recent years, the limitations of extended
operation for pancreatic cancer have been often
reported”'”. From our experience, efforts to achieve
histologically curative resection appear to be inade-
quate. After our extended operation, long-term sur-
vival could not be also achieved in patients with
metastasis to the superior mesenteric lymph nodes or
para-aortic lymph nodes, but more rp (+) patients sur-
vived for a long period in our study than in previous
studies. At present, since the rp (+) ratc is more than
70%, resection of the pancreas including the
retropancreatic fusion fascia by our TRA is indispen-
sable, and active introduction of combined resection
of the superior mesenteric artery and vein may further

improve the results of resection for pancreatic cancer.
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