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KEY POINTS

� Cancer of the pancreas is an abysmal disease, increasing annually worldwide, and with
dismal cure rates.

� Survival notwithstanding surgery remains the basis of therapy.

� Initial systemic treatment may improve selection, lower morbidity and improve survival.

� Since metastases exist before tumors are detected initial systemic therapy is indicated,
and surgery in selective responders may be a more logical approach.

� Since 1986 a shared multidisciplinary approach has included initial multidrug chemo radi-
ationtherapy at first in borderline resectable or regionally unresectable patients, and sur-
gery after maximum response.

� In a 10 year period (1991–2000) 80/180 PDR’s were for CaP and 17 (175) survived 5 1
years, 15 ten plus years1 (15%) and 3, 201 years (3%).

� Nearly half of the long termsurvivorswere initially unresectableandhadCRTbefore resection.

� Nearly 80% of the PDR’s were done in a 50 bed community hospital in Dobbs Ferry NY, at
a Center for Pancreatic and Biliary Surgery and care was provided by a multidisciplinary
dedicated team.
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INTRODUCTION

Cancer of the pancreas (CaP) is a dismal, uncommon, systemic malignancy. Although
CaP is the twelfth most common malignancy and accounts for only 3% of all cancers,
it is the 3-5th most common cause of cancer deaths worldwide and has the poorest
survival of any solid cancer.1–7 Significant gains in diagnosis by endoscopic and axial
imaging, and by guided tissue sampling, facilitate accurate diagnosis. Selection of
suitable candidates for resection is more objective and operative mortality has
declined to less than 5%.6,8–11 All these advances are offset by the fact that the
cure rate remains dismal and unchanged for 50 years.12–14 Systemic therapy may
add 3 to 10 months to life and responses range from none to complete remission,
with side effects of varying severity.15–17 These statistics aside, a few unpredictable
CaP patients are fortunate and lucky to be long-term survivors or are cured.7–10,18–28

This article updates an earlier experience of actual long-term survival of CaP in pa-
tients treated between 1991 to 2000, and reviewed the literature. Survival is expressed
as actual, not projected, survival.7

UPDATED SERIES

BetweenMay, 1991, and January 1, 2001,180 pancreaticoduodenal resections (PDRs)
were performed, including 80 for carcinoma of the pancreas (CaP). Seventy eight
percent of operations were done at a 50-bed community hospital 18 miles from
New York City (Table 1).7

OUTCOMES

There was 1 procedure-related death (0.55%), a cardiac event on the fifth postoperative
day. For all patients, mean and median operative time was 150 minutes and mean hos-
pital stay was 8 days. Bloodwas transfused during hospitalization in 14 (7%) operations,
and a stage A pancreatic fistula developed in 6%, which closed spontaneously in all.
The selection criteria for surgery and operative technique have been described.7,29–32

OVERALL SURVIVAL

Seventeen patients survived 5 survived at least 5 years (21%), 15 at least ten years(19%),
and 3 at least 20 years (4%) 2 of whom still survive. There were 3 groups. Group 1 had
resection followed by adjuvant therapy (8), group 2 had resection and no additional ther-
apy (1), andgroup3hadchemotherapy (1) or chemoradiation therapy (7) followedbyPDR
(Table 2).

NEOADJUVANT THERAPY

Between 1984 and 1996, 346 patients with CaP were treated by 1 oncologist (HB). Of
these, 168 had metastases or bulky local disease amenable to chemotherapy but not
Table 1
Demographics

180 PDRs, 1994–2001 150 min operation time (180)

80 CaP (all adenocarcinoma), all PDR 8 d median hospitalization

62 PDR 1 adjuvant
18 neoadjuvant 1 surgery

7% blood tx
6% stage A pancreatic fistula

78% Dobb’s Ferry Hospital 3 reoperations, 2 bleeding



Table 2
Current status years

Living NED 17 4/12, 20 2/12, 23 4/12

Unknown status (NED last visit) ? 20 8/12, 14 5/12, 13 6/12, 15 1/12 13/7/12, 14 2/12.13

Died NED 12, 14 2/12, 15, 10 3/12, 11 1/12

Died of Mets 7, 9 10/12
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radiation, 90 patients received adjuvant therapy after resection, and 88 unresectable
patients were treated by chemoradiation therapy.32 Unresectability was determined at
surgery in 52 and by axial imaging in 36. A positive biopsy of adenocarcinoma was ob-
tained in all and confirmed in review.33

CHEMORADIATION THERAPY

An initial 20 unresectable patients were part of a phase 2 study and the next 68 were
included in this study. All were treated to maximum response. Chemoradiation therapy
consisted of streptozotocin (350–500 mg/m2), cisplatin (100 mg/m2), and fluorouracil
(1 g/m2). Radiation (5400 cGy) was split-course. The protocol was in-hospital Sunday
to Friday, 1 week per month, and has been detailed.33

SURGERY

Surgery-first, plus adjuvant therapy, was done in 62 PDRs. Surgery-last was consid-
ered in 22 out of 68 responders to neoadjuvant therapy. In 2 treatment toxicity and
frailty precluded resection. Two underwent surgery elsewhere and died after compli-
cations. An initial 2 underwent surgery-last elsewhere and died after complications.
The mean and median operative times for the 18 resected neoadjuvant subjects
were 3 hours and 20 minutes and 3 hours. Two operations took more than 4 hours
and the median and mean hospitalization was 13 and 16 days. Four were hospitalized
for more than 20 days (21, 22, 29, and 32 days), including 3 with delayed gastric
emptying after pylorus preservation (Table 1).7

OVERALL RESULTS

Tables 2 and 3 summarize overall survival and patient status as of April 2017. Seven-
teen survived at least 5 years, 15 at least 10 years, 9 at least 15 years and 3 at least
20 years. Five died with no evidence of disease (NED) and 7 were lost to follow-up,
all NED (Table 2). Two developed second primary tumors, a lymphoma in the twen-
tieth year (well in year 24) and a prostate cancer, which was fatal in year 15. Two others
died of metastases in the seventh, and ninth year.

RESULTS OF NEOADJUVANT THERAPY

Eight of 15 who survived at least 10 years had neoadjuvant therapy. The 8 came from
68 neoadjuvant treated patients whereas the 9 whose initial treatment was surgery
came from a much larger group of whom less than 10% were resectable. The 68 re-
ported neoadjuvant patients were compared with 91 matched PDR-adjuvant therapy
patients and there was a projected survival advantage for neoadjuvant therapy (23 vs
14 months), which increased to 33 months after resection. The difference would be
more striking now given the 17 additional years of follow-up. Neoadjuvant therapy
continued from 5–16 months (mean 11 months), until maximum tumor response. In



Table 3
Individual patient status

Patient Initials Date of Diagnosis (mo/y) Date of Surgery Status (mos)

PDRD ADJUVANT THERAPY

TM 9/1994 — D 144 NED

GM 9/1994 — L 248 NED ?

AR 8/1996 — L 173 NED ?

FW 7/1997 — L 162 NED ?

RG 6/1998 — L 181 NED ?

JR 11/1999 — L 208 NED

RD !2/2000 — D 118 metastases

MH 9/2000 — D 84 metastases

PDR NO ADJUVANT THERAPY

FM 6/1995 — L 163 NED ?

JP 1/1987 — L 241 NED ?

NEOADJUVANT THERAPY D PDR

NN 10/1990 5/1991 D 170 s primary

AK 9/1991 3/1992 L 170 NED ?

GS 10/1991 2/1992 L 280 NED

DD 8/1992 4/1993 L 156 NED ?

AB 7/1994 12/1994 D 180 NED

ES 11/1995 5/1996 D 123 NED

GF 2/1996 11/1996 D 133 NED

JS 2/1997 6/1998 L 242 NED
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5 resected specimens, there was no residual gross or microscopic tumor, yet 3 pa-
tients died at 32, 32, and 19 months of metastases and 2 survived 10-plus years
with NED.

DISCUSSION

Actual, not projected, 5 and 10 or more year survival from CaP is uncommon and the
subject of several recent reports. The highest survival rates are from surgical data-
bases and the lowest from population-based studies (Tables 4 and 5).7–11,18,28,34–42

The relative 1-year survival for CaP in England and Wales, 1971 to 1975, and 2005
to 2009, was 6% and 17.4% and the 5-year survival was 2% and 3.6%, respec-
tively.4,21 Relative survival is the percent of patients with cancers surviving relative
Table 4
Population-based studies: CaP Patients - 5 year survival

City, Country Number of CaP Patients 5-y Survival (Estimated) (%)

Victoria, Australia 763 1.3

Shanghai, China 11,672 4.1

Norway 21,163 <3

San Francisco, CA, USA 1954 1.3

Sweden 4321 2.8

Finland 4922 0.6



Table 5
Actual 5-plus–year survival literature review

Institution
Number of
Subjects

5-y
Survival (%)

10-y
Survival (%)

20-y
Survival (%)

Manheim, Germany 53 13 8 —

Johns Hopkins 201 10 1 —

Dobbs Ferry, NY 80 21 19 4

Toronto 123 14.6 4 —

Amsterdam 160 4 — —

Nagoya, Japan 182 4.3 — —

Indiana University 226 4 — —

Seoul, Korea 242 4 — —

Mayo Clinic 357 17 6 —

France: Lyons, Nantes, and
Strasbourg

302 10 3 —

Tampa, FL 149 8.5 — —

Memorial Sloan Kettering
Cancer Center, NY

618 12 5 —

MD Anderson Cancer Center 329 27 14 —

Massachusetts General
Hospital, MA

499 19 10 —

Taipei, Taiwan 169 6.5 14 —

Athens, Greece 86 14 — —

Osaka, Japan 147 12 — —

Virginia Mason, Clinic 42 45 28 —

Madrid, Spain 128 7.0 — —
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to a healthy population. Relative 1-year survival reflects the stage of disease at diag-
nosis, whereas the 5-year statistics reflect survival after therapy. Although more cases
were detected earlier, survival has not improved. Gudjonsson, in several publications,
analyzed CaP and survival, and noted only 65 5-year survivors by 1978, 8 of whom
were not resected.43 By 1987, 5-year survivors had increased to 165, of whom 12
were not resected.44–46 By 2016, an estimated 2800 in 433,000 (<1%) CaP patients
survived 5 years.24,26,27

Before biliary stents were used to decompress jaundice and axial imaging was avail-
able, mortality rates exceeded 20%. Based on high mortality and morbidity rates after
surgery, Crile.47 in 1970, and Shapiro,48 in 1975, questioned the value and wisdom of
pancreatic resection. Eckstam49 reported on a 10-year survivor in 1994 and cited 13
others in a literature review.47

This study is among several in the last decade of actual survival of CaP. It is derived
from carefully evaluated PDR subjects with CaP.27,30–36 The actual 5,10,and 20 year
survival was 21%,19% and 4%. The overall and individual survival is summarized in
Tables 2 and 3. Seven were lost to follow up. All were NED at 13–20 years after treat-
ment. Two of three 20 year survivors survive NED and 2 others are in years 18, and 19
NED. The longest survivor, now in year 24 since diagnosis had a small focus of tumor
left on the superior mesenteric vein (SMV) and received additional radiation therapy.
He developed lymphoma in year 20 and is NED in year 24. Another developed a fatal
prostate cancer and died at 14 years, 2 months. Others have noted synchronous or
metachronous second primary lesions in the same or other organ sites.50–53 This is
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most unusual after CaP for an obvious reason: few survive long enough to develop a
second primary lesion. The authors have noted a second primary pancreatic cancer
after distal resection for a primary lesion, and have reported 3 synchronous, simulta-
neous lesions in the head of the pancreas (2 distinct adenocarcinomas and a neuro-
endocrine tumor).51 The present and overall status of each patient is summarized in
Tables 2 and 3. The incomplete follow-up of 7 patients is due to loss of data during
transfer and storage of records, and changing computer systems. We make no pro-
jections about them and simply state the last contact with them, all of whom were
NED after 10 years (see Table 2).
The unusual features in this series include: 78% of operations were done in a 50-bed

community hospital, a high number of 5-year and 10-year survivors7,16 relative to the
number of operations, a low recurrence rate after 5 years (2 out of 17), the develop-
ment of second primary lesions in 2 patients, and nearly half the survivors had neoad-
juvant therapy (8 out of 17, all of whom lived at least 10 years).7,28 The neoadjuvant
group, was much smaller than the surgery-first adjuvant group who came from a
much larger number of referred and screened patients.

TUMOR CHARACTERISTICS

Histologic features, lymph node status, tumor size, margin status, and vein involve-
ment are considered important survival determinants.4,7,8,18–20,24,25,27,29 Common
sense would suggest that patients with smaller, well-differentiated tumors, negative
lymph nodes, and uninvolved resected margins fare better than those with large,
poorly differentiated lesions with positive nodes, positive margins, and vein wall
involvement. Yet these factors are irrelevant in predicting actual long-term sur-
vival.1,6,20 Nearly half of the 5-year and 10-year survivors were initially unresectable.
One subject, JP, had a difficult postoperative course marked by portal vein thrombo-
ses and ascites from which she fully recovered. One year later she developed a ma-
lignant right pleural effusion. After drainage and pleurodesis with tetracycline, she
remained disease-free an additional 19-plus years. Treated in 1987, before this study,
she is cited to highlight the unpredictable pattern and unusual course of individual
survivors.

SURGERY

Treatment was decided by multimodality specialists after review of all physiologic
and diagnostic tests, and patient and family input. Of the operations, 78% were
done at a 50-bed community hospital 18 miles outside New York City, suggesting
that centers of specialization are independent of institution size and academic affil-
iations.7,28 The annual resectability rate for explored CaP patients was 93% to 98%.
Survival for CaP should favor resected patients because of selection and lead-time
bias. Smaller, less extensive, tumors; patients with fewer comorbid risk factors; and
incidentally detected lesions, rather than surgery per se, may be the important sur-
vival determinants. Criteria for surgery should remain strict and selective because of
the systemic nature of CaP. Four of the 17 survivors had pylorus preservation and
13 had distal gastric resection. The operative technique has constantly evolved
since 1973 and now includes laparorobotic approaches.13,30,31 These technical
modifications are important but do not affect tumor biology. The mean and median
operative time was 150 minutes for primary resection and 30 to 40 minutes longer in
the neoadjuvant patients. Blood transfusions during surgery or hospitalization (7%),
and pancreatic fistula (6%), all type A were infrequent. Two of the long-term survi-
vors presented with complete superior mesenteric vein obstruction, which cleared
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with neoadjuvant therapy, suggesting vein obstruction could be caused by extrinsic
compression and not tumor invasion. In both cases, the pancreas could be
dissected from the vein. This began the authors’ experience with skeletonization
of the vein, which occurs when tumors abut the vein.31 A recent review of vein
resection for PDR indicated 50% of vein resections showed no vein involvement
and deeper invasion of the vein wall or arterial involvement represented incurable
disease.54,55

RECURRENCE AFTER TREATMENT

The low recurrence rate of 2 out of 17 subjects after 5 years may reflect a modest
sample size or benefit of neoadjuvant therapy, which continued to maximum
response. All 8 neoadjuvant 5-year survivors survived at least 10 years. Surgical
tradition is difficult to change and neoadjuvant therapy has had a low impact on
surgical practice for CaP. Surgery-last rather than surgery-first for CaP is logical.
It precludes surgery when disease progresses during treatment; it ensures all pa-
tients receive systemic therapy, including the 20% to 40% whose postoperative
morbidity excludes systemic therapy; it allows the results of treatment to be
followed during therapy; and, most importantly, it may improve survival by killing
microscopic systemic metastases.7,9,25 Neoadjuvant therapy has been an integral
part of treatment of CaP at MD Anderson Cancer Center since 1990.9,25 From
1990 to 2002, 329 resected CaP subjects (77%) received neoadjuvant therapy
and 91% received systemic therapy. Katz and colleagues14 reported an actual
5-year and 10-year survival of 27% (88 out of 329) and 14% (20 out of 145) of
eligible subjects.9 Recurrence rates were 73% before 5 years but 8% after that.
In their subsequent report survival is projected, but the use of chemotherapy-first
continued in 3 out of 4 of subjects.25 This is an important, well-formulated study
with a high percentage of actual 5-year and 10-year survivors. Although vein resec-
tions were done in 1 out of 3 PDRs, the incidence of vein involvement was not
stated. An updated MD Anderson experience correlated preoperative imaging
and vein involvement, and indicated safe resection rates, but found that deeper
vein wall involvement led to poorer survival.55 Of 98 vein resections from 277
PDR subjects, 36% had no vein involvement and 17% had adventitial involvement.
When greater than 180� vein involvement was present, tumor involvement
exceeded 82% and survival was poor.55 The senior surgeons (AMC) preference
and experience supports teasing the pancreas from the lateral vein with a Freer
vascular dissector and not resect the vein. “Skeletonization” of the vein has not
compromised outcomes or resulted in local recurrence.31

LITERATURE REVIEW

Five and 10-year survival with CaP does not imply cure because of the likelihood of
tumor recurrence after 5 years. A study from Memorial Sloan Kettering Cancer Center
reported 75 of 618 (12%) resected CaP patients survived 5 years and 18 of 353 (5%)
survived 10 or more years.18 The recurrence rate after 5 years was 19 out of 75 (26%),
all of whom died in the year 6. Most deaths occurred in low-stage cancers (1a, 1b, and
2b). Only 20% of resected subjects received adjuvant therapy. A report from The Mas-
sachusetts General Hospital cited 499 CaP patients followed at least 5 years.18 Actual
5-year and 10-year survival was 19% (95 of 499) and 10% (33 of 329). Favorable fac-
tors included negative margins and negative nodes. However, 41% (39 out of 95) of
survivors had positive nodes and 24% (23 out of 95) had positive margins. Twenty-
three patients died after surviving 5 years, 12 of disease, 10 of unknown cause, and
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1 unrelated to cancer. Several patients had recurrence after 10 years, 2 of whom had
pulmonary resection for isolated lung metastases. Their conclusions: “prognosis is
determined by tumor biology rather than clinicopathologic features.”8 Nearly 50%
received adjuvant chemotherapy. Trede and colleagues11,12 report a long experience
in Manheim, Germany, with PDR and CaP dating to 1972. Of 130 PDR for CaP, there
were 25 (19%) 5-year survivors. Six of 9 subjects with early cancers (<2-cm negative
nodes and lymphatics) died of recurrence and the remaining 3 were well at 19, 42, and
65 months.11,12

EXPRESSING SURVIVAL

In the last 15 years, more reports of actual 5-year survivors have been published
suggesting longer patient survival. This has not improved the cure rate.6,13,14 Until
recently, most reports were from large centers and were expressed as actuarial,
not actual survival.21,22,46 Actuarial survival is an inaccurate and misleading projec-
tion of outcomes that fall short of reality. Short follow-up and patients lost to follow-
up (censored patients) lessen the denominator of the equation: number of survivors
to number of operations, and overstate survival. Actuarial survival may overestimate
actual survival by 3-fold to 7-fold or as much as 20%. Gudjonsson cited a study in
which 11 out of 200 (5%) CaP subjects survived 5 years, whereas the actuarial sur-
vival was 22%.21,22,27 In 1958, the actuarial method most commonly used was sug-
gested by Kaplan and Meir56 as a way of projecting survival when follow-up was
incomplete. Today, centers have the capability to follow patients for 5, 10, and
more years, longitudinal follow-ups expressing actual survival would be more accu-
rate than multiple reports of the same patients projecting survival. Lead-time bias is
an important factor that may explain the increase in actual 5-year survival but not
cure. Lead-time bias favors patients with asymptomatic cancers detected earlier
in development, which allows longer survival, than patients whose onset of cancer
is the same but whose detection is delayed until symptomatic, which for CaP is
often preterminal. This suggests the 10-year to 20-year span for pancreatic cancers
from development to death provides an apparent longer survival for asymptomatic
patients. Today, many CaPs are discovered in a preclinical stage, by axial imaging,
in nonjaundiced patients with nonspecific symptoms. These tumors are detected
earlier then 20-plus years ago, before axial scans, when jaundice and cancer
cachexia (late symptoms) were common.57 Earlier is not the same as early because
latent metastases have occurred.58 Depending on immune and defense mecha-
nisms, metastases become evident months to years after the primary tumor is
treated. Survival may seem longer for preclinical than symptomatic patients but
the difference may be apparent, not real, and due to lead-time and selection bias.
Because the percentage of resectable CaP cases has remained consistent at
10% to 20% for 5 decades, additional 5-year survivors represent earlier, but not
early, detection.59 This may explain the apparent increased survival but not
cure.14,58

Survival statistics may be misleading. At best 20% of CaP are resected, or 20 of 100
CaP. A 20% 5 year survival usually refers to resected patients since 80% of CaP are
unresectable and very few survive 5 years. Thus the “20% survival” figure refers to
only 4 patients (20% of 20 resections) and not 20.

SYSTEMIC THERAPY

Because pancreatic cancer is a systemic disease, logic and common sense hold that
systemic therapy be given first, before rather than after surgery.7,9,25,33,60 Although the
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value of chemotherapy in pancreatic and other cancers has been questioned, there
are significant responses, even complete resolution.7,9,33 As personal therapy be-
comes available, outcomes may improve. Although the use of chemotherapy is not
questioned, its benefits may be overestimated. Morgan, Ward, and Barton15 reviewed
the contribution of cytotoxic chemotherapy to 5-year survival in 22 malignancies in the
United States and Australia. The estimated overall benefits were 2.3% in Australia and
2.1% in the United States. For pancreatic cancer in which 5-year survival is less than
5%, it was difficult to determine a survival benefit.
LATENT OR DORMANT DISEASE

Some CaP patients are cured or improved after chemotherapy. Because the mean
age for CaP is the mid-60s, the benefits of effective therapy have natural time limits.
More than 80% metastasize and are viable but dormant, until they overcome or are
overcome by host defenses.57 The latent cells have properties of stem cells, express
transcription factors, and slowly proliferate and have a high initial attrition rate.58

Monocyte transported natural killer cells kill latent tumors and the protumor and anti-
tumor actions of the immune system determine whether tumors will remain latent or
lethal. Certainly, a few CaP patients are cured. Whether the surviving patients in this
report will continue disease free and possibly cured is not known. Relative to most pa-
tients with treated CaP they are part of a fortunate and lucky few.
PERSONAL THOUGHTS

This study adapted a trial of neoadjuvant multidrug chemoradiation therapy for
pancreatic cancer 30 years ago, believing that the mantra that pancreatic resection
offers the only chance of cure was misleading and ignored the true outcomes of
CaP. Patients may be misled and uninformed by a surgery-first approach and, if aware
of morbidity, survival, and cure, might be receptive to other options. If the treatment of
pancreatic cancer were a business model, it would have been scraped long ago and
open-minded newer alternatives sought. For CaP, these include targeted therapy,
neoadjuvant therapy, and prevention, all worthy of further exploration.
SUMMARY

Cure of pancreatic cancer is unlikely. A modest series is presented and followed for
more than 10 years. Although the results compare favorably to other reports of actual
survivors, nearly half had neoadjuvant therapy for initially unresectable lesions, and
were treated to maximum response before consideration of surgery. Fifteen of 17
5-year survivors lived 10 or more years from diagnosis and 3 surpassed 20 years, 2
of whom are alive. Similar if not more impressive outcomes are reported from MD
Anderson, at which chemotherapy before surgery has become their standard of
care. A century of thinking that surgery is the only chance of cure should be replaced
by the more accurate aphorism, surgery has little chance of cure. If surgery-first re-
mains a standard, or traditional, approach, little change in outcome can be antici-
pated. An open-minded, less repetitive and more innovative approach is long
overdue. Preventing pancreatic cancer should be everyone’s first choice and effective
therapy a distant second.58

Between 1991 to 2000, the years of this study, patients were treated and followed at
The Pancreas and Biliary Center at Dobbs Ferry Hospital, NY, where nearly all of the
authors practiced, or consulted. Since then, physician affiliations have become more
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diverse and include the Mount Sinai–affiliated institutions, Lenox Hill-Northwell Hospi-
tal, Dobbs Ferry Hospital, and Albert Einstein-Montefiore Hospitals.
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