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Abstract
Purpose: Even with the development of new biopsy methods, diagnosis of pancreatic cancer is
sometimes without histological evidence. The aim of our study is to find out the status of
pancreatic cancer patients who are diagnosed without pathologic confirm and the prognostic value
of pathologic diagnosis.
Methods: We identified 52,759 pancreatic adenocarcinoma patients from the Surveillance,
Epidemiology, and End Results (SEER) database. Logistic regression model was used to identify
factors relating to no pathologic diagnosis. Multivariable Cox regression model identified potential
prognostic factors. All statistical tests were two-sided.
Results: There were 6206 (11.76%) patients without pathologic diagnosis. Older age, reported
from nursing/convalescent home/hospice or physician’s office/private medical practitioner, early
year of diagnosis, larger tumor size, pancreatic head cancer, unmarried patients, uninsured and
stage I disease all contributed to no pathologic diagnosis. Median cause specific-survival for patients
with and without pathologic diagnosis were 7.72 and 3.52 months, respectively. The HR for
pathologic diagnosis was 0.92 (95% CI: 0.89-0.95), P<0.001.
Conclusions: Pathologic diagnosis was an independent prognostic factor for pancreatic
adenocarcinoma patients. New diagnostic methods are needed to get the pathologic diagnosis.
Key words: Pancreatic adenocarcinoma, Pathologic diagnosis, Prognosis, SEER.

Introduction
Pancreatic cancer is the fourth most common
cause of cancer related death in the United States (1).
Despite progresses in the treatment have been made
(2-4), the prognosis for pancreatic cancer patients is
still dismal (5-7), possibly because of the increasing
incidence rate, prevalence of obesity as well as aging

population (8-11). The American Cancer Society
estimates that in 2015, there will be 48,960 new cases
of pancreatic cancer and 40,560 deaths in the United
States (1).
Pathologic diagnosis is the golden standard for
cancer diagnosis. The majority of patients with
http://www.jcancer.org
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pancreatic cancers have metastatic or locally
advanced disease at the time of diagnosis, therefore
these patients are no longer candidates for surgical
resection (12). Pancreatic biopsy is a common
procedure to obtain pathology diagnosis for
pancreatic cancer patients. The biopsy can be made
using fine needle aspiration (FNA) with either
endoscopic ultrasound
(EUS) or
computed
tomographic (CT) guidance (13-15). Potential risks of
biopsy include bleeding and infection (12, 14, 16). In
some cases when the FNA biopsy cannot be obtained,
other acceptable methods of biopsy exist, such as
intra-ductal biopsy via endoscopic cholangioscopy,
percutaneous approach or laparoscopic biopsy (17,
18). However, since pancreas is a retroperitoneal
organ, not all the patients can undertake the biopsy.
Even for those who receive the biopsy, there is risk of
false negative (12, 14, 15, 17, 19-21). For all kinds of
reasons, there are some patients without pathologic
diagnosis but the radiography examination or tumor
markers such as CA 19-9 indicate the presence of
pancreatic cancer (22).
How many pancreatic adenocarcinoma patients
are diagnosed without microscopically confirm? What
factors are related to no pathologic diagnosis? Does it
affect the prognosis of pancreatic cancer patients? Till
now there is no report on it.

Materials and Methods
Database
The Surveillance, Epidemiology, and End
Results (SEER) database is a population-based cancer
registry across several disparate geographic regions.
The exact dataset we used for analysis was
“Incidence-SEER 18 Regs Research Data + Hurricane
Katrina Impacted Louisiana Cases, Nov 2014 Sub
(1973-2012 varying)”.

Outcome variables
Variable definitions information on age at
diagnosis, sex, year of diagnosis, race/ethnicity,
marital status, primary site, tumor grade and
differentiation, American Joint Committee on Cancer
(AJCC) 6th Tumor-Node-Metastasis (TNM) stage,
methods of diagnosis confirmation, insurance status
and overall survival were coded and available in
SEER database.
Under the item of “Diagnostic confirmation”,
there were three subgroups: microscopically
confirmed (including code 1: positive histology, code
2: positive cytology and code 4: positive microscopic
confirmation,
method
not
specified),
not
microscopically confirmed (including code 5: positive
laboratory test/marker study, code 6: direct
visualization without microscopic confirmation, code
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7: radiology and other imaging techniques without
microscopic confirmation and code 8: clinical
diagnosis only other than situation in code 5-7) and
confirmation unknown (code 9: unknown whether or
not microscopically confirmed, death certificate only).
This data item recorded the best method used to
confirm the presence of pancreatic cancer. The codes
were in priority order; code 1 had the highest priority.
Always code the procedure with the lower numeric
value when presence of cancer was confirmed with
multiple diagnostic methods. If at any time during the
course of disease the patient had a diagnostic
confirmation with a higher priority, the code would
be changed to a lower code.
For the Race/Ethnicity, we reclassified the
patients into 5 groups: “Caucasian” (code 1), “African
American” (code 2), “Asian” (code 4-6, 8, 10-17 and
96), “Others” (The rest code, except for the code for
unknown) and “Unknown” (code, 99).
Patients were classified as married and
unmarried. Unmarried patients included single
(“Single” and “Unmarried or Domestic Partner”),
separated/divorced (“Separated” and “Divorced”)
and widowed.
The primary site was defined by the following
International Classification of Diseases for Oncology
(ICD-O-2) codes: C25.0-C25.9. Head of pancreas,
(C25.0), body of pancreas (C25.1), tail of pancreas
(C25.2), pancreatic duct (C25.3) and others including
islets of Langerhans (C25.4), other specified parts of
pancreas (C25.7), overlapping lesion of pancreas
(C25.8) and pancreas, NOS (C25.9).
Grade and differentiated was defined by the
following ICD-O-2 codes; well differentiated (Code 1),
moderate
differentiated
(Code
2),
poorly
differentiated (Code 3), undifferentiated (Code 4) and
unknown (Code 9).
Since the AJCC 7th TNM staging system was
released in 2010 and if we used this staging system,
there would be no 5 year survival due to insufficient
follow up, so we picked up the AJCC 6th TNM staging
systems. Meanwhile, since the AJCC 6th TNM staging
system was released in 2004, we restricted our study
from 2004-2012 and we furthered divided the years of
diagnosis into two groups: 2004-2007 and 2008-2012.
Tumor size (≤2 cm, 2–4 cm, 4+ cm) was
determined based on Collaborative Stage.
For the insurance status, individuals in the “Any
Medicaid”, “Insured” and “Insured/No specifics”
groups were clustered together as “Insured group”.
Patients were therefore divided into “insured group”
and “uninsured group”. While patients whose
insurance status unknown and blanks were classified
as “Unknown SEER variables, RX Summ-radiation
and RX summ-surg prim site and Radiation sequence
http://www.jcancer.org
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with surgery were used to define treatment types:
“Both” for patients who had both surgery and
radiation no matter what the sequence was; “Surgery”
for patients who only had surgery, “Radiation” for
patients who only had radiation, “None” for patients
who did not have surgery nor radiation therapy, and
“Unknown”.

Patient Population
The study population was based on the SEER
cancer registry. We restricted eligibility to adults
(aged 18 years or older) who were diagnosed with
pancreatic adenocarcinoma (ICD-O-3 histology codes:
8000, 8010, 8020-8022, 8140, 8141, 8211, 8230, 8500,
8521, 8050, 8260, 8441, 8450, 8453, 8470-8473, 8480,
8481, 8503) from 2004 to 2012. We excluded cases
without follow-up records, as well as lacking
documentation on diagnostic confirmation. Patients
with multiple tumors while pancreatic cancer was not
the first tumor were also excluded.

Statistical Methods
The patients’ demographic and tumor
characteristics were summarized with descriptive
statistics. Comparisons of categorical variables among
different groups of patients were performed using the
Chi square test, and continuous variables were
compared using Student’s t test. The primary
endpoint of this study was cause specific-survival
(CSS), which was calculated from the date of
diagnosis to the date of cancer specific death. Deaths
attributed to pancreatic cancer were treated as events
and deaths from other causes were considered as
censored observations. Survival function estimation

and comparison among different variables were
performed using Kaplan-Meier estimates and the
log-rank test. The multivariate Cox proportional
hazard model was used to evaluate the hazard ratio
(HR) and the 95 % confidence interval (CI) for all the
known prognostic factors. We used log-rank test to
analyze the potential relating factors to no
microscopic confirmation. All of statistical analyses
were performed using the Intercooled Stata 13.0 (Stata
Corporation, College Station, TX). Statistical
significance was set at two-sided P < 0.05.

Ethnic issues
This study was deemed exempt from
institutional review board approval by Sun Yat-sen
University Cancer Center; informed consent was
waived.

Results
Patient baseline characteristics
The study identified 52,759 pancreatic
adenocarcinoma patients (Table 1). Of these patients,
26,267 (49.79%) were male and 26,492 (50.21%) were
female. Only 18,278 patients had the record of
histologic grade including 2,262 (12.38%) well
differentiated, 8,115 (44.40%) moderate differentiated,
7,502 (41.04%) poorly differentiated and 399 (2.18%)
undifferentiated. Totally 6,206 of the patients (11.76%)
didn’t have pathologic diagnosis, including 4,476
(8.48%) radiography diagnosis, 1,113 (2.11%) clinical
diagnosis, 368 (0.70%) direct visualization diagnosis
and 249 (0.47%) laboratory test/marker diagnosis.

Table 1. Comparison of basic features for pancreatic adenocarcinoma patients with different diagnosis.

Sex
Male
Female
Age
Mean±SD
Year of diagnosis
2004-2007
2008-2012
Race/Ethnicity
Caucasian
African-American
Asian
Marital status
Married
Separated /divorced
Single
Widowed
Insurance
Insured
Uninsured
Site

Pathologic diagnosis N(%)
Group A
Group B

Group C

Group D

No pathologic diagnosis N(%)
Group E
Group F

Group G

17,727 (67.49)
16,950 (63.98)

5,996 (22.83)
5,828 (22.00)

26 (0.10)
26 (0.10)

98 (0.37)
151 (0.57)

163 (0.62)
205 (0.77)

1,822 (6.94)
2,654 (10.02)

435 (1.66)
678 (2.56)

<0.001

66.19±11.67

68.52±11.82

69.75±13.26

77.52±11.88

75.71±12.30

76.85±12.23

77.61±11.83

<0.001

14,282 (65.08)
20,395 (66.19)

4,660 (21.23)
7,164 (23.25)

30 (0.14)
22 (0.07)

128 (0.58)
121 (0.39)

244 (1.11)
124 (0.40)

2,099 (9.56)
2,377 (7.71)

502 (2.29)
611 (1.98)

<0.001

27,506 (65.53)
4,336 (67.37)
2,324 (64.74)

9,489 (22.61)
1,341 (20.84)
850 (23.68)

43 (0.10)
8 (0.12)
1 (0.03)

188 (0.45)
23 (0.36)
34 (0.95)

287 (0.68)
41 (0.64)
32 (0.89)

3,588 (8.55)
542 (8.42)
278 (7.74)

875 (2.08)
145 (2.25)
71 (1.98)

<0.001

20,059 (69.32)
3,785 (66.38)
43,98 (66.45)
5,105 (53.87)

6,515 (22.51)
1,293 (22.68)
1,463 (22.10)
2,115 (22.32)

24 (0.08)
3 (0.05)
5 (0.08)
15 (0.16)

89 (0.31)
24 (0.42)
32 (0.48)
95 (1.00)

149 (0.51)
37 (0.65)
43 (0.65)
129 (1.36)

1,720 (5.94)
442 (7.75)
544 (8.22)
1,592 (16.80)

382 (1.32)
118 (2.07)
134 (2.02)
426 (4.50)

<0.001

22,627 (66.45)
792 (68.04)

7,949 (23.34)
272 (23.37)

20 (0.06)
1 (0.09)

139 (0.41)
4 (0.34)

155 (0.46)
4 (0.34)

2,525 (7.42)
79 (6.79)

637 (1.87)
12 (1.03)

<0.001

P
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Head
Body
Tail
Duct
Tumor size (mm)
Mean ±sd
TNM stage
I
II
III
IV
Treatment
Surgery and radiotherapy
Surgery
Radiotherapy
None
Source of report
Hospital inpatient
/outpatient or clinic
Laboratory only
Nursing /convalescent
home/hospice
Other hospital outpatient
unit or surgery center
Physician’s office /private
medical practitioner
Radiation treatment or
medical oncology center
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Pathologic diagnosis N(%)
Group A
Group B
17,970 (64.68)
6,595 (23.74)
3,763 (62.43)
1,731 (28.72)
4,431 (74.43)
1,013 (17.02)
253 (77.61)
50 (15.34)

Group C
15 (0.05)
5 (0.08)
5 (0.08)
0 (0)

Group D
114 (0.41)
16 (0.27)
17 (0.29)
2 (0.61)

No pathologic diagnosis N(%)
Group E
Group F
255 (0.92)
2,302 (8.29)
11 (0.18)
449 (7.45)
6 (0.10)
439 (7.37)
4 (1.23)
14 (4.29)

Group G
533 (1.92)
53 (0.88)
42 (0.71)
3 (0.92)

40.72±28.92

41.27±31.48

41.83±18.40

37.29±20.64

36.58±16.04

41.96±28.40

40.39±51.18

<0.001

1,991 (55.52)
10,136 (74.31)
2,883 (57.44)
17,151 (70.14)

897 (25.01)
2,784 (20.41)
1,730 (34.47)
4,975 (20.35)

4 (0.11)
5 (0.04)
5 (0.10)
18 (0.07)

26 (0.73)
38 (0.28)
17 (0.34)
79 (0.32)

41 (1.14)
94 (0.69)
39 (0.78)
47 (0.19)

497 (13.86)
467 (3.42)
293 (5.84)
1,966 (8.04)

130 (3.63)
116 (0.85)
52 (1.04)
215 (0.88)

<0.001

4,067 (94.08)
6,203 (96.70)
3,242 (56.48)
21,096 (58.42)

237 (5.48)
204 (3.18)
2,154 (37.53)
9,205 (25.49)

0 (0)
2 (0.03)
5 (0.09)
45 (0.12)

1 (0.02)
0 (0)
20 (0.35)
228 (0.63)

5 (0.12)
2 (0.03)
34 (0.59)
326 (0.90)

9 (0.21)
1 (0.02)
231 (4.02)
4,174 (11.56)

4 (0.09)
3 (0.05)
54 (0.94)
1,036 (2.87)

<0.001

33,683 (66.46)

11,523 (22.74)

46 (0.09)

229 (0.45)

347 (0.68)

3,935 (7.76)

919 (1.81)

<0.001

147 (77.37)
35 (37.23)

35 (18.42)
5 (5.32)

0 (0)
1 (1.06)

1 (0.53)
0 (0)

0 (0)
1 (1.06)

4 (2.11)
33 (35.11)

3 (1.58)
19 (20.21)

211 (54.95)

131 (34.11)

0 (0)

1 (0.26)

3 (0.78)

30 (7.81)

8 (2.08)

447 (37.53)

93 (7.81)

5 (0.42)

18 (1.51)

15 (1.26)

451 (37.87)

162 (13.60)

154 (70.64)

37 (16.97)

0 (0)

0 (0)

2 (0.92)

23 (10.55)

2 (0.92)

P
<0.001

Group A: Positive histology; Group B: Positive exfoliative cytology; Group C: Positive microscopic confirmation, method not specified; Group D: Positive laboratory
test/marker study; Group E: Direct visualization without microscopic confirmation; Group F: Radiography without microscopic confirm; Group G: Clinical diagnosis only.

The median age of the entire cohort patients was
69 years old. Both the mean and median age of
patients in the pathologic diagnosis group were
significantly younger than those in no pathologic
diagnosis group. More male patients had pathologic
diagnosis than female (90.41% vs 86.08%). Married
patients had the highest percentage of pathologic
diagnosis, while widowed patients had the lowest
(91.91% vs. 76.34%, P<0.001). The proportion of
patients with pathologic diagnosis increased from
85.48% in 2004 to 91.25% in 2012. The pathologic
diagnosis rate of tumors varied in different locations,
92.94% in pancreatic duct, 91.53% in tail, 91.22% in
body, 88.47% in head and 84.64% in other locations.
The mean tumor size was slightly larger in the
no pathologic diagnosis group than in the pathologic
diagnosis group, 41.56 mm vs 40.89 mm. The
percentage of patients with pathologic diagnosis from
stage I to IV and stage unknown diseases was 80.65%,
94.76%, 92.01%, 90.56% and 65.55%, respectively.
Over 99% of the patients who received treatments had
pathologic diagnosis. The percentage of patients with
pathologic diagnosis and received radiation was
94.09%. For patients without pathologic diagnosis, 339
(5.46%) received radiation only, 19 (0.31%) received
both radiation and surgery, 6 (0.10%) received surgery
only and 5,764 (92.88%) received no therapy. Patients
who were reported from nursing/convalescent
home/hospice or physician’s office/private medical

practitioner had very low percentage of pathologic
diagnosis, only 43.62% and 45.76% respectively,
compared with 89.29% from the hospital
inpatient/outpatient or clinic.

Factors related to no pathologic diagnosis
We found that gender, age, location, time of
diagnosis, TNM stage, insurance status, marital
status, and tumor size as well as the reporting system
all contributed to the pathologic diagnosis using the
log-rank test (Table 2). Age was the most important
factor. Older patients were less likely to have
pathologic diagnosis. Stage I patients had high
percentage of no pathologic diagnosis. Further
analysis showed that the median age of patients in
stage I was 73 years old, older than those in stage II to
IV (68 in stage II, 66 in stage III and 67 in stage IV).
Table 2. Factors related to no pathologic diagnosis.
Gender
Age
Year of diagnosis
Ethnicity
Insurance
Marital status
Location
Size
TNM
Report system

Odd ratio
0.93
0.3
1.11
0.98
0.93
0.82
1.04
0.89
0.77
0.73

P
0.016
<0.001
0.013
0.25
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

95% CI
0.87-0.99
0.29-0.32
1.02-1.21
0.94-1.02
0.89-0.97
0.80-0.84
1.02-1.06
0.86-0.92
0.75-0.79
0.71-0.75

Abbreviations: CI: Confidence Interval; TNM: Tumor-Node-Metastasis.
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Survival
In this study, 42,888 deaths (81.29 %) were
observed including 37,702 (80.99%) in the pathologic
diagnosis group and 5,186 (83.56%) in the no
pathologic diagnosis group. The median CSS for the
whole population was 6.65 months. The 1,2,3,4 and 5
year CSS was 30.8%, 14.1%, 8.9%, 7.0% and 6.0%
respectively. Since most of the events happened in the
first two years, in Table 3 we listed the median CSS,
1-year and 2-year CSS for patients with different
clinicopathologic factors. The median CSS in patients
with and without pathologic diagnosis was 7.36
months and 3.73 months (Figure 1), P<0.001. The
survival of patients in these two groups crossed over
after 40 months. The 1,2,3,4 and 5 year CSS was 33.1%,

15.0%, 9.3%, 7.1% and 6.0% for patients with
pathologic diagnosis and 19.2%, 10.3%, 8.2%, 7.6%
and 7.1% for those without pathologic diagnosis.

Multivariate analysis
Variables showing a trend for association with
survival (P < 0.05) were selected in the cox
proportional hazards model. Type of reporting source
was not independent prognostic factor. Age, year of
diagnosis, marital status, insurance status, tumor size,
location, TNM stage, histologic grade, methods for
diagnostic confirmation and therapy were all
independent prognostic factors in the multivariable
analysis (Table 4). The HR for pathologic diagnosis
was 0.92 (95% CI: 0.89-0.95), P<0.001.

Figure 1. Survival difference between patients with and without pathologic diagnosis.

Table 3. Survival analysis.
Sex
Male
Female
Age
18-69
>69
Year of diagnosis
2004-2007
2008-2012
Race/Ethnicity
Caucasian
African-American
Asian
Insurance
Insured
Uninsured
Marital status
Married
Widowed
Single

Median CSS (Months) 1-year CSS (95% CI)

2-year CSS (95% CI)

P

6.88
6.81

31.5 (30.9-32.1)
31.5 (30.9-32.1)

14.4 (13.9-14.9)
14.4 (14.0-14.9)

0.9333

8.25
5.43

36.4 (35.8-37.0)
25.7 (25.1-26.2)

17.1 (16.6-17.6)
11.2 (10.8-11.7)

<0.001

6.4
7.24

29.1 (28.5-29.7)
33.3 (32.7-33.9)

12.9 (12.4-13.4)
15.7 (15.2-16.2)

<0.001

6.71
6.25
6.6

30.9 (30.5-31.4)
28.9 (27.7-30.0)
31.4 (29.8-33.0)

14.0 (13.7-14.4)
13.5 (12.6-14.4)
15.5 (14.2-16.9)

<0.001

7.27
5.81

33.2 (32.7-33.8)
30.4 (27.6-33.4)

15.5 (15.1-16.0)
16.3 (13.8-18.9)

<0.001

7.78
4.97
6.36

34.6 (34.0-35.2)
23.6 (22.7-24.5)
30.3 (29.1-31.4)

15.9 (15.4-16.4)
10.2 (9.5-10.9)
14.8 (13.8-15.8)

<0.001
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Divorced/separated
Diagnostic confirmation
Positive histology
Exfoliative cytology
Method not specified
Laboratory test/marker
Direct visualization
Radiography
Clinical diagnosis
Site
Head of pancreas
Body of pancreas
Tail of pancreas
Pancreatic duct
Tumor size
≤2cm
2-4cm
≥4cm
Grade
Well differentiated
Moderately differentiated
Poorly differentiated
Undifferentiated
TNM Stage
I
II
III
IV
Therapy
Both
Radiation
Surgery
None
Source of report
Hospital or clinic
Laboratory only
Nursing/convalescent home/hospice
Other hospital center
Private practitioner
Radiation or medical oncology center
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6.48

30.0 (28.7-31.2)

13.5 (12.5-14.5)

7.72
6.53
5.7
4.01
5.51
3.54
3.92

35.2 (34.6-35.7)
27.0 (26.2-27.9)
22.0 (11.1-35.2)
15.5 (11.2-20.5)
26.9 (22.3-31.7)
18.1 (16.9-19.3)
22.0 (19.5-24.6)

16.9 (16.5-17.3)
9.1 (8.5-9.7)
12.6 (4.4-25.3)
7.2 (4.3-11.1)
12.8 (9.4-16.8)
9.5 (8.6-10.5)
13.0 (10.9-15.3)

<0.001

8.29
6.55
5.41
11.63

37.2 (36.6-37.8)
27.7 (26.5-28.9)
25.9 (24.7-27.1)
48.3 (42.5-53.8)

17.4 (16.9-17.9)
11.3 (10.4-12.2)
13.0 (12.1-14.0)
25.1 (20.1-30.4)

<0.001

11.66
8.62
6.13

49.0 (47.4-50.6)
37.9 (37.2-38.6)
27.3 (26.5-28.0)

29.1 (27.6-30.7)
17.5 (16.9-18.1)
11.5 (11.0-12.1)

<0.001

15.75
13.04
7.87
6.11

59.2 (57.0-61.2)
53.1 (51.9-54.2)
35.3 (34.1-36.4)
28.8 (24.3-33.5)

36.5 (34.3-38.7)
28.5 (27.4-29.6)
16.2 (15.3-17.2)
13.0 (9.6-16.9)

<0.001

12.99
13.02
9.24
4.31

52.4 (50.7-54.2)
53.4 (52.5-54.2)
38.0 (36.5-39.4)
15.8 (15.3-16.3)

35.7 (33.9-37.4)
27.7 (26.8-28.5)
12.3 (11.3-13.3)
4.5 (4.2-4.8)

<0.001

20.08
21.84
18.69
4.7

74.4 (73.0-75.7)
78.9 (77.5-80.2)
65.3 (64.0-66.5)
19.0 (18.5-19.4)

42.0 (40.4-43.6)
46.1 (44.3-47.8)
41.7 (40.3-43.1)
6.5 (6.2-6.8)

<0.001

6.94
5.57
3.23
7.2
3.27
10.06

31.9 (31.4-32.3)
23.7 (17.6-30.4)
10.5 (7.3-14.3)
33.1 (28.2-38.0)
10.3 (9.1-11.6)
44.3 (37.4-51.0)

14.7 (14.3-15.0)
11.3 (6.7-17.2)
2.5 (1.1-4.9)
15.4 (11.5-19.8)
2.6 (2.0-3.3)
24.4 (18.2-31.1)

<0.001

Abbreviations: CI: confidence interval; CSS: Cause specific survival; TNM: Tumor-Node-Metastasis.

Table 4. Multivariable analysis for survival in the whole
population.
Age
Year of diagnosis
Race/Ethnicity
Insurance
Marital status
Diagnostic confirmation
Grade
Tumor size
TNM Stage
Site
Therapy
Source of report

Hazard ratio
1.21
0.95
0.98
1.02
1.02
0.92
1.03
1.04
1.12
1.01
0.68
1

95% CI
1.19-1.24
0.93-0.98
0.97-0.99
1.01-1.04
1.01-1.03
0.89-0.95
1.02-1.04
1.03-1.05
1.11-1.13
1.00-1.02
0.67-0.69
0.99-1.02

P
<0.001
0.001
0.016
0.003
<0.001
<0.001
<0.001
<0.001
<0.001
0.001
<0.001
0.79

Abbreviations: CI: confidence interval; TNM: Tumor-Node-Metastasis.

Discussion
This is the first study to demonstrate the status of
pathologic diagnosis for pancreatic adenocarcinoma
patients. Amazingly, we found 11.76% of patients
were diagnosed as pancreatic cancer without

pathologic confirm in the SEER database. Factors
related to no pathologic diagnosis including older
age,
reported
from
nursing/convalescent
home/hospice or physician’s office/private medical
practitioner, early year of diagnosis, larger tumor size,
locating in pancreatic head, unmarried patients,
uninsured and stage I disease. Age was the most
important factor contributing to no pathologic
diagnosis. The peak incidence of pancreatic cancer
occurs in the seventh and eighth decades of life (1).
The median age was 80 for those without pathologic
diagnosis and 67 for those with. The median age for
patients in the previous reports about biopsy was
about 53-61 years old (13, 14). Elderly patients were at
higher multi-morbidity risks from many aging-related
diseases (23) and may therefore could not bear biopsy
or surgery. New diagnosis techniques for elderly
patients are wanted.
Interestingly, stage I patients had high
percentage of no pathologic diagnosis. Further
analysis showed that the median age of patients in
http://www.jcancer.org
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stage I was older than those in stage II to IV. So age
may still be the main reason leading to no pathologic
diagnosis in stage I patients.
Unmarried patients had a higher rate of no
pathologic diagnosis. Previous studies showed that
spouse might provide social support and encourage
the patients to seek medical treatment (24, 25).
Similarly, the insurance status would also affect the
diagnosis and treatment of pancreatic cancer (26, 27).
Compared with tumors in other sites of
pancreas, tumors in pancreatic head were harder to
get histological evidence. Tumors in pancreatic head
was easily misdiagnosed and usually found to be
advanced when tumor size was too large. It was
therefore not feasible for surgical resection or biopsy
(28). Another probable reason was that tumors in
pancreatic head might cause obstruction and then
induced progressive jaundice (22, 29). The poor
performance status might prevent patients from
biopsy.
Good news is that with the time changes, the rate
of no pathologic diagnosis decreased gradually, from
14.52% in 2004 to 8.75% in 2012. The improvement of
pathologic diagnosis with the time changed might be
largely due to the technique of EUS guided FNA
which could safely and accurately establish a
cytological diagnosis in patients with both early-stage
and advanced pancreatic cancer (12, 13, 30). This
indicated the importance of diagnostic methods. To
increase the pathologic diagnosis rate, more safe and
effective diagnostic methods are needed.
The median survival was significantly higher for
patients with pathologic diagnosis than those
without, however, the survival curves crossed over
after 40 months. The purpose of getting pathologic
diagnosis was to guide treatment. Although a
pathologic diagnosis was not required before surgery,
it was basically necessary before administration of
neoadjuvant
therapy
to
locally
advanced,
unresectable or metastatic diseases. In our data, we
found that 65.19% of patients with pathologic
diagnosis did not receive surgery nor radiation, while,
92.88% of patients without pathologic diagnosis did
not receive these two treatments. Since there was no
information of chemotherapy in the SEER database,
we could not calculate the number of patients who
received chemotherapy. However, the effect of
treatment might mainly improve early results but
make little change to long term survival. Pancreatic
cancer patients might still suffer from recurrence or
metastasis even after radical resection or radiation (31,
32).
We found that about 50% of the patients without
pathologic diagnosis had unknown stage while only
8.83% patients with pathologic diagnosis had
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unknown stage. For patients without pathologic
diagnosis, there was always a concern whether they
were malignant diseases, even if they were, what their
histologic subtypes were. Chronic pancreatitis, other
benign conditions and malignant diseases were all
possible differential diagnosis for patients suspected
of having pancreatic adenocarcinoma cancer (33-35).
These diseases had a better prognosis than pancreatic
adenocarcinoma (18, 36-38). Speer AG et al.
retrospectively analyzed the long term survival of
pancreatic cancer patients and found that among 763
patients, 20 patients survived to 5 years. Moreover,
they found that of the 20 patients, 10 did not have
histological confirmation of carcinoma and were
presumably false-positive diagnoses (39). Sinn M et al.
analyzed patients with long term survival from the
CONKO-001 study. They found 39 (11.0%) patients
with an overall survival ≥5 years and available tumor
specimens. Histological re-evaluation confirmed
adenocarcinoma in 38 patients and 1 patient turned
out to be high-grade neuroendocrine tumor (38).
Long-term survival could be achieved in pancreatic
adenocarcinoma patients but there was risk of
misdiagnosis. Especially for those without pathologic
confirm, the risk of false-positive diagnoses could not
be excluded.
Of note, the little effect of therapy on long term
survival and risk of misdiagnosis for those without
pathologic diagnosis might be responsible for the
crossover of survival curve after 40 months.
In the multivariable analysis, both age and
pathologic confirm diagnosis were independent
prognostic factors for pancreatic adenocarcinoma
patients. While age is the most important factor that
leads to the no pathologic diagnosis, we therefore
urge the new techniques to improve the pathologic
diagnosis for elderly patients. By this, we can improve
the prognosis of pancreatic adenocarcinoma patients.
Potential limitations of our study should be
taken into consideration. Firstly, data related to
chemotherapy were not available in SEER database.
Secondly, not all the patients enrolled for analysis had
the full information of all the clinical features. For
example the information of insurance was available
after 2007. Finally, the genetic difference among
patients were also out of our reach. Patients with a
long term survival might have a relatively indolent
biology behavior compared with those with short
term survival.
In conclusion, using the SEER database, we
revealed that about 11% of the pancreatic cancer
patients had no pathologic diagnosis. The most
important factor contributing to no pathologic
diagnosis was age. The multivariate analysis showed
that pathologic confirm was an independent
http://www.jcancer.org
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prognostic factor for pancreatic adenocarcinoma
patients. We therefore encourage patients who are
suspected the diagnosis of pancreatic cancer to get a
pathologic evidence. New techniques for biopsy are
needed, especially for elderly patients.
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