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Abstract

AIM: To investigate the differences in clinicopathological
features between patients with pancreatic cancer greater
or less than 2 cm situated over the pancreatic head
and the prognostic factors for survival of patients with
pancreatic cancer < 2 cm over the pancreatic head.

METHODS: From 1983 to 2006, 159 patients with
histologically proven pancreatic adenocarcinoma (PAC)
at the pancreatic head undergoing curative resection
at the Department of Surgery, Chang Gung Memorial
Hospital, Taipei, Taiwan were reviewed, comprising
123 cases of large (L)-PAC (tumor > 2 cm) and 36
cases of small (S)-PAC (tumor < 2 cm). We compared
the clinicopathological characteristics and prognosis
of L-PAC and S-PAC patients. The clinicopathological
characteristics of S-PAC were investigated to clarify the
prognosis predictive factors of S-PAC.

RESULTS: One hundred and fifty-nine PAC patients,
aged 16-93 years (median, 59.0 years) with a
tumor at the pancreatic head undergoing intentional
curative resection were investigated. The S-PAC and
L-PAC patients had similar demographic data, clinical
features, and tumor markers (a similar positive
rate of carcinoembryonic antigen and carbohy-
drate antigen 19-9). There were also similar rates of
lymph node metastasis, portal vein invasion, stage
distribution, tumor differentiation, positive resection
margin, surgical morbidity and mortality observed

between the two groups. During a follow-up period
ranging from 1.0 to 122.7 mo (median, 10.9 mo),
S-PAC and L-PAC patients had a similar prognosis after
resection (P = 0.4805). Among the S-PAC patients
group, patients with higher albumin level (> 3.5 g/dL)
had more favorable survival than those with lower
albumin levels, which was the only favorable predictive
prognostic factor. Meanwhile, early-staged (stage I, 1)
S-PAC patients tended to have a more favorable
outcome than late-stage (stage 1, IV) S-PAC patients,
but this was not statistically significant.

CONCLUSION: S-PAC patients should not be regarded
as early PAC. Only higher albumin level (> 3.5 g/dL)
and early stage disease (stage I, II) were the favorable
prognosis factors for S-PAC patients.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Pancreatic adenocarcinoma (PAC), one of the most lethal
malignant cancers, ranks fifth in mortality related to
cancer wotldwide with the 5-year survival after resection
ranging from 10% to 29%", Thirty-two thousand new
PAC cases have been found in America each year',
Surgery remains the only curative treatment of
PAC and detection of PAC with small size (< 2 cm)
(S-PAC) seems to be essential to improve the outcome,
which is demonstrated in some reports” . The 5-year
survival rate varied from 19% to 41% for PAC patients
undergoing pancreatectomy with the highest survival
in patients with small tumors confined to the pancreas.
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But the controversial question is “Dose PAC with tumor
diameters of 2 cm or less necessarily indicate early-stage
disease or good prognosis?” Recent data have shown the
different opinions about this issue™” which warrants
further studies addressing this topic.

To collect an adequate number of resected cases
of S-PAC was difficult due to limitations of diagnostic
equipment, explaining why most of the previous
studies were multi-institutional”™ """, Recent advances in
diagnosis have made it possible to detect PAC earlier and
to increase the number of resected cases; consequently
evaluation of S-PAC cases in one center becomes feasible,
which could provide more accurate information.

We retrospectively reviewed 159 PAC cases with pan-
creatic head cancer undergoing pancreaticoduodenec-
tomy from 1983 to 2006. Among them, 36 cases were
diagnosed with S-PAC, and the remainder were PAC
with tumor diameter > 2 cm, classified as large PAC (L-
PAC). We compared the clinicopathological features and
surgical outcomes between S-PAC and L-PAC to find
the favorable prognostic factors.

MATERIALS AND METHODS

From 1983 to 20006, 159 patients with histopathologically
proven PAC located at the pancreatic head undergoing in-
tentional curative resection at the Department of Surgery,
Chang-Gung Memorial Hospital, Taipei, Taiwan were
reviewed. Curative resection was defined as a negative
resection margin observed during histopathological ex-
amination. The 159 PAC patients comprised 96 men and
63 women with a median age of 64.0 years (range, 16-93
years). Among them, 36 patients (22.6%) had a tumor size
< 2 cm classified as S-PAC and 123 PAC patients had tu-
mor size > 2 cm (L-PAC). Tumor size was defined by his-
topathological examination. Surgical mortality was defined
as death occurring within 1 mo after surgery. Laboratory
tests were conducted on the day before surgery. Serum
cartbohydrate antigen 19-9 (CA 19-9) and carcinoembry-
onic antigen (CEA) were measured by radioimmunoassay.
The tumors were preoperatively evaluated by abdominal
ultrasonography, endoscopic retrograde cholangiopan-
creatography, percutaneous transhepatic cholangiography,
computed tomography, magnetic resonance image with
cholangiopancreatography, and angiography, as appropri-
ate. Tumor stage was defined according to the pathologi-
cal tumor node metastasis (pTNM system) classification
proposed by the UICC. Stages 1 and II were classified as
eatly-stage, and stages Il and IV as advanced stage PAC.
Adjuvant chemotherapy was systemic administration of
either 5-flurouracil-based or gemcitabine-based regimen
due to either the positive section matgin or lymph node
metastasis. Adjuvant radiotherapy was conducted by intra-
operative radiotherapy, external beam radiotherapy and/or
brachytherapy due to either a positive section margin or
local recurrence.

Statistical analysis
All data are presented as percentage of patients or mean

with standard deviation. Numerical data were compared
by independent two-sample #tests. Nominal data
were compared by Pearson chi-square test, or multiple
forward stepwise logistic regression when appropriate.
Survival was calculated and plots constructed according
to the Kaplan-Meier method. Sixteen clinicopathological
variables were selected for survival analysis, including
demographic data, clinical features, laboratory data,
operative findings, and pathological features. The log-
rank test was performed for a univariate analysis for
prognosis by using log-rank test and multivariate analysis
was conducted with Cox’s proportional hazard model.
All statistical analyses were performed using the SPSS
computer software package (Version 10.0, Chicago, IL,
USA). A value of P < 0.05 was considered significant.

RESULTS

Clinicopathological features of L-PAC and S-PAC
patients

The S-PAC group contained 22 men and 14 women,
with a mean age of 61.9 £ 8.2 years. In the L-PAC
group, there were 74 men and 49 women, with a mean
age of 62.8 = 10.5 years. Both groups had a similar age
distribution, gender ratio, and laboratory data. In terms
of symptoms and physical examination, both groups
possessed a higher positive rate (> 80%) for non-specific
symptoms and signs irrespective of the tumor size.
Regarding tumor markers (CEA and CA 19-9), L-PAC
and S-PAC groups had similar positive rates (35.9% and
75%, and 29.6% and 69%, respectively). In the light
of lymph node metastasis and portal vein invasion,
the two groups had similar positive rates. Even in the
S-PAC groups, lymph node metastasis and portal vein
invasion rates reached 63.9% and 11.1%, respectively.
Both groups had almost the same curative resection rate.
Portal vein invasion and retroperitoneal extension of
the tumor explained the reasons for the positive margin.
Both groups also had similar distributions of tumor
differentiation and stage.

Morbidity and mortality rates between L-PAC and S-PAC
groups

Surgical morbidity and mortality rates for the L-PAC
group were 26.8% and 4.1%, respectively, similar to
those of the S-PAC group which were 30.6% and 2.8%,
respectively (Table 1). Almost the same percentage of
patients received post-operative chemotherapy and
radiation in the two groups, mainly for lymph node
metastasis and positive margin.

Survival analysis between L-PAC and S-PAC

All of the 159 PAC patients undergoing resection were
followed regularly until death with the duration of follow-
up ranging from 1.1 to 213.5 mo (median, 16.4 mo). The
1-, 3- and 5-year survival rates of the 159 cases were
51.3%, 23.1% and 12.5%, respectively (Figure 1). The 3-
and 5-year survival rates of the S-PAC and L-PAC patients
wete 20.4% and 6.6%, and 22.1% and 14.7%, respectively
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S-PAC L-PAC P ©

n = 36) n = 123) S

Age (yr) 61.9+8.2 62.8+10.5 0.601 %

Sex (M/F) 22/14 74/49 0.918 v

Symptom (+/-) 35/1 123/0 0.226 B

Physical findings (+/-) 32/4 99/24 0.244 g

Albumin (g/dL) 3.74+0.58 3.71+0.61 0.827 3
AST (IU/L) 178.8+2585  1381+127.7  0.204

CEA (ng/mL) =5 8/27 (29.6) 33/92(35.9)  0.549 0.0 0 1‘2 2‘4 3‘6 4‘8 6‘0 7‘2 8‘4 9‘6 1(‘)8 1‘20 1;2

CA 199 (IU/L) =37 20/29 (69.0) 72/96 (75.0) 0518

Size (median) 1.5 3.5 0.0001

Operation time (min) 494.5 £141.5 469.2+118.1 0.292
LN metastasis 23 (63.9) 72 (58.5) 0.565
PV invasion 4 (11.1) 12 (9.8) 0.760
Positive margin 10 (27.8) 35 (28.5) 0.244
Staging 0.459

I 12 (33.3) 39 (31.7)

I 1(2.8) 12 (9.8)

i 22 (61.1) 71 (57.7)

Y 1(2.8) 1(0.8)

Tumor differentiation 0.723

W-D 11 (30.6) 38 (30.9)

M-D 19 (52.8) 59 (48.0)

P-D 6 (16.7) 26 (21.2)
Morbidity 11 (30.6) 33 (26.8) 0.660
Postoperative CT 23 (63.9) 58 (47.2) 0.077
Postoperative RT 1(2.8) 11 (8.9) 0.300
Mortality 1(2.8) 5(4.1) 0.760

AST: Aspartate aminotransferase; CEA: Carcinoembryonic antigen;
CA 19-9: Carbohydrate antigen 19-9; LN: Lymph node; PV: Portal vein;
W-D: Well-differentiated; M-D: Moderate-differentiation; P-D: Poor-
differentiation; CT: Chemotherapy; RT: Radiotherapy.

(Figure 2). The S-PAC patients had a similar overall
survival rate to the L-PAC patients (P = 0.48) (Figure 2).

Prognosis predictive factors of S-PAC patients

S-PAC and L-PAC groups had the same prognosis in
this study, which meant tumor size did not influence the
outcome of this disease. So, we were interested in which
factors could affect the prognosis of S-PAC patients.
We chose 16 clinicopathological characteristics including
demographic data, clinical biochemical laboratory values,
tumor markers, operative procedure, tumor invasion,
tumor differentiation, tumor stage, post-operative
chemotherapy and radiation to determine which one
could be the prognostic predictive factor (Table 2). Only
the albumin level had a significant impact on survival
of S-PAC patients (P = 0.002). The early stage S-PAC
patients (Stage 1, II) tended to have a favorable outcome
compared with late stage S-PAC patients (Stage I, IV),
but this difference did not reach statistical significance (P
= 0.0931). Age, gender, operative procedures, biochemical
data, tumor invasion, resection margin, and tumor
differentiation did not associate with favorable prognosis.

DISCUSSION

PAC is one of most lethal human malignancies
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Figure 1 The overall survival rates of 159 pancreatic head adenocarcinoma
patients.
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Figure 2 The overall survival rates of S-PAC and L-PAC patients.

producing the fourth highest cancer-related mortality in
the western world and the fifth highest cancer-related
mortality rate worldwide!. The overall 5-year survival
rate of PAC has been reported to be around 1%-4%,
which was attributed to its aggressive growth behavior,
carly local spread, early metastasis, and resistance to
radiation and most systemic chemotherapiesm. Surgery
remains the cornerstone of treatment. After resection,
the 5-year survival rate can reach 10%-29%'"",

For most malignancies, a smaller tumor size is usually
deemed as a good indicator of early stage, and should
be diagnosed and treated as soon as possible to improve
the outcome. Some reports have demonstrated that
tumor size was one of most important determinants
of resectability and prognosis for pancreas cancer ",
Previously, Satake ¢# 2/ stated that PAC with tumor
size < 40 mm represented a better prognosis. However,
according to our report, even PAC with tumor size <
20 mm did not necessarily mean early stage disease
and should not be treated by surgery alone””"*". The
reported 5-year survival for S-PAC patients ranges from
8% to 59% and is only 6.6% in our series™”" 18]

Several reasons could be found to explain this dismal
outcome. S-PAC patients (tumor size < 2 cm) had similar
clinicopathological features including positive clinical
symptoms, tumor differentiation pattern and positive
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Factors Survival time (mo) P
Median (mo) Mean (mo) 3-yr (%) 5-yr (%)

Gender 0.8417
Male (n = 21) 13.0 24.0 28.1 0
Female (n = 14) 14.0 27.9 234 11.7

Age (yr) 0.2931
< 60 (n=13) 24.6 26.4 35.9 12.0
> 60 (n =22) 94 8.06-10.75 17.02 12.61

Physical examination 0.9566
Positive (n = 31) 13.0 28.1 26.7 8.0
Negative (n = 4) 16.1 225 25.0 0

Bilirubin (mg/dL) 0.5049
<2n=9) 14.0 15.6 14.3 0
>2(n=27) 16.1 294 39.6 7.7

Albumin (g/dL) 0.0002
<35 (n=13) 59 7.6 0 0
>3.5 (n=22) 16.6 327 33.6 11.2

Serum CEA (ng/mL) 0.6741
<5(n=24) 16.6 224 23.6 7.9
>5(n=11) 9.1 19.8 25.0 15.42

Serum CA 19-9 (IU/L) 0.7592
<37 (n=11) 16.6 194 11.1 11.1
>37 (n=24) 14.0 2843 33.6 0

Operative procedure 0.6500
Whipple (n = 30) 16.1 279 28.8 7.2
PPPD (n = 5) 14.0 15.5 0 0

Portal vein invasion 0.1467
Positive (n =2) 4.0 9.0 0 0
Negative (1 = 33) 16.1 28.0 28.1 7.0

Resection margin 0.6704
Positive (n = 10) 10.9 19.5 30.0 0
Negative (1 = 25) 16.1 28.8 26.4 7.9

TNM staging 0.0931
[+ 1 (n=13) 16.6 40.2 50.0 15.0
I+ IV (n=22) 13.0 17.6 14.4 0

Tumor differentiation 0.3202
W-D (10) 23.1 229 50.0 0
M-D (19) 10.8 215 17.9 6.0
P-D (6) 16.1 322 50.0 25.0

Post-operative CT 0.7114
With (n = 23) 16.1 239 25.3 0
Without (1 = 12) 10.8 28.8 27.8 13.9

Post-operative RT 0.9385
With (n=1) 24.6 24.6 0 0
Without (1 = 24) 14.0 24.6 274 6.9

IU: International unit; PPPD: Pylorus-preserving pancreaticoduodenectomy.

lymph node invasion rate to L-PAC patients (Table 1).
Contrary to previous reports’™, a well-differentiated
type of adenocarcinoma is more frequently seen in PAC
tumors with tumor size < 2 cm, but in our study, tumor
size had no impact on tumor differentiation. S-PAC
and L-PAC possessed the same distribution in terms
of tumor differentiation. Jung e/ al”” also indicated
that pancreas tumor size < 2 cm would tend to be
symptomless, however, in our study, we could not find
this difference. Both groups had a very low negative
rate of symptoms. Contrary to Shimada’s report[s], we
showed the incidence of lymph node metastasis was
similar between S-PAC and L-PAC (as high as 63.9%),
demonstrating that S-PAC with tumor size < 20 mm did
not necessarily mean early stage disease. Such findings
showed that PAC was attributed to its aggressive growth

behavior, early local spread and early metastasis no
matter what its size.

CEA and CA 19-9 are widely used to screen ma-
lignancies in the general population. An 80% CA19-9
positive rate in pancreas cancer and high levels of
CA19-9 associated with more advanced disease were re-
ported® . Jung ez a/*" reported that CA19-9 and CEA
in patients with PAC tumor size > 6 cm would be higher
than in smaller cancers. Steinberg revealed that CEA and
CA 19-9 would not increase in patients with pancreas
cancer < 2 cm™. But in our study, we found the sensitiv-
ity of CEA and CA 19-9 for S-PAC and L-PAC patients
were 29.6% and 69%, and 35.9% and 75%, respectively.
Tumor marker values did increase in the S-PAC group
and both groups had similar positive rates of CEA and
CA 19-9.
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Regarding prognostic analysis for S-PAC patients,
only albumin level could be a favorable prognostic factor
for S-PAC statistically (P = 0.0002). Early stage S-PAC
(Stage 1, II) tended to have a better prognosis than late
stage S-PAC (Stage III, IV), but this was not statistically
significant (P = 0.0931). In our study, mos non-curative
resection cases were due to portal vein invasion and
retroperitoneum tumor extension. However, curative
resection or not did not influence the final survival of
S-PAC and tumor differentiation of S-PAC did not have
any influence on survival either. Lymph node metastasis,
poortly differentiated tumors, and positive margins were
usually regarded as poor prognostic factors for pancreas
cancer . In this study, we did not find these as
unfavorable factors for prognosis. Limited case numbers
should be the main cause. In terms of these issues, we
need more time to collect more cases to answer these
questions. Detection of PAC with small size (< 2 cm)
(S-PAC) still warrants more efforts to improve the
outcome.

In conclusion, S-PAC and L-PAC had similar
clinicopathological characteristics. They expressed similar
tumor biology, such as lymph node metastasis, portal
vein invasion and tumor differentiation. So both groups
had the same survival rate, explaining why S-PAC should
not be deemed as an eatly stage disease and treated by
surgery alone. For S-PAC groups, only albumin level
could be a prognostic predictor. Early stage S-PAC
tended to have a more favorable prognosis than late
stage S-PAC, although this did not reach statistical
significance.
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Background

Pancreatic cancer is a devastating cancer. Previously, cancer size has been
deemed as an important prognostic factor for pancreatic cancer. However,
growing evidence recently demonstrated the controversial conclusion against
the previous viewpoint. Herein, the authors collected data from pancreatic
cancer patients with cancer on the pancreatic head and they compared
the clinicopathologic characteristics and survival between small pancreatic
adenocarcinoma (S-PAC) and large (L)-PAC groups. In addition, they also tried
to find out the prognostic factor for S-PAC patients.

Research frontiers

The tumor biology, including differentiation, lymph node metastasis, portal vein
invasion and so on is similar between S-PAC and L-PAC patients, which would
give rise to further studies of whether there are any different gene mutations in
terms of the size of pancreatic cancer.
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In this report, albumin level is the only prognostic factor for survival of S-PAC
patients. Traditionally, lymph node metastasis and portal vein invasion are
deemed as important prognostic factors for pancreatic cancer. Although such
findings were not shown in their report, they considered these could be blamed
partly on the limited number of cases.

Applications

Through the findings of their report, S-PAC should not be regarded as a
early pancreatic cancer. Aggressive management such as post-operative
chemotherapy and radiation are justified.
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This is an interesting clinical report. However, due to the poor prognosis of
S-PAC patients and thus the small number of cases who survived for 5 years,
we have to be careful in making extended conclusions from the data.
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