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Objective

This prospective, randomized, single-institution trial was de-
signed to evaluate the end points of mortality, morbidity, and
survival in patients undergoing standard versus radical (ex-
tended) pancreaticoduodenectomy (including distal gastrec-
tomy and retroperitoneal lymphadenectomy).

Summary Background Data

Numerous retrospective reports and one prospective ran-
domized trial have suggested that the performance of an ex-
tended lymphadenectomy in association with a pancreati-
coduodenal resection may improve long-term survival for
some patients with pancreatic and other periampullary adeno-
carcinomas. Many of these previously published studies can
be criticized for their retrospective and nonrandomized de-
signs, for the inclusion of nonconcurrent control groups, and
for their small numbers.

Methods

Between April 1996 and December 1997, 114 patients with
periampullary adenocarcinoma were enrolled in an ongoing,
prospective, randomized trial at The Johns Hopkins Hospital.
After intraoperative verification of completely resected periam-
pullary adenocarcinoma, the patients were randomized to re-
ceive either a standard pancreaticoduodenectomy (removing
only the peripancreatic lymph nodes en bloc with the speci-
men) or a radical pancreaticoduodenectomy (standard resec-
tion plus distal gastrectomy and retroperitoneal lymphadenec-
tomy). All pathology specimens were reviewed and
categorized. The postoperative morbidity, mortality, and
short-term outcomes were examined.

Results

Of the 114 patients randomized, 56 underwent a standard
pancreaticoduodenectomy and 58 a radical pancreaticoduo-

denectomy. The two groups were statistically similar with re-
gard to age and gender, but there was a higher percentage of
white patients in the radical group. All the patients in the radi-
cal group underwent distal gastric resection, whereas 86% of
the patients in the standard group underwent pylorus preser-
vation. The mean operative time in the radical group was 6.8
hours, compared with 6.2 hours in the standard group. There
were no significant differences between the two groups with
respect to the intraoperative blood loss, transfusion require-
ments, location of primary tumor, mean tumor size, positive
lymph node status, or positive margin status. There were
three deaths in the standard group and two in the radical
group. The complication rates were 34% for the standard
group and 40% for the radical group. Patients undergoing
radical resection had a higher incidence of early delayed gas-
tric emptying but had similar rates of other complications,
such as pancreatic fistula, wound infection, intraabdominal
abscess, and need for reoperation. The mean total number of
lymph nodes resected was higher in the radical group. Of the
58 patients in the radical group, only 10% had metastatic car-
cinoma in the resected retroperitoneal lymph nodes, and
none of those patients had the retroperitoneal nodes as the
only site of lymph node involvement. The 1-year actuarial sur-
vival rate for patients surviving the immediate postoperative
periods was 77% for the standard resection group and 83%
for the radical resection group.

Conclusions

These data demonstrate that radical pancreaticoduodenec-
tomy (with the addition of a distal gastrectomy and extended
retroperitoneal lymphadenectomy to a standard pancreati-
coduodenectomy) can be performed with similar morbidity
and mortality to standard pancreaticoduodenectomy. How-
ever, the survival data are not sufficiently mature and the
numbers of patients enrolled are not adequate to allow firm
conclusions to be drawn regarding survival benefit.
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Periampullary adenocarcinoma (carcinoma of the head oftudy accrued 81 patients over a 3-year period, stratified
the pancreas, distal common bile duct, ampulla of Vaterpatients based on tumor size, and allocated patients to
and peri-Vaterian duodenum) is a common cause of cancestandardversusradical lymphadenectomy. The two groups
death in the United States, with30,000 new cases iden- were similar with respect to demographic and histopatho-
tified annually. Surgical resection by means of pancreatifogic characteristics and had similar morbidity, mortality,
coduodenectomy provides the only chance for cure folnd overall survival. A subgroup analysis using small pa-
patients with periampullary adenocarcinoma. Several recertiient numbers indicated that node-positive patients had a
reports have documented that various factors serve as insignificantly (p < 0.05) better survival rate after radical
portant predictors of prognosis for patients with resectedather than standard lymphadenectomy.
periampullary adenocarcinomat? In most analyses, the The current prospective, randomized, single-institution
prognostic factors include size of the primary tumor, degreestudy has been designed to evaluate the impact of standard
of tumor differentiation, status of resected lymph nodes, andrersusradical pancreaticoduodenal resection on short-term
status of resection margins. Other prognostic factors includeutcomes (mortality and postoperative complications) and
tumor DNA content;® use of adjuvant chemoradiation ther- long-term outcomes (survival and quality-of-life issues). In
apy* and postresection CA19-9 levefs*’ The outcomes this article we present an interim analysis of this ongoing
reported in most series of patients treated for periampullaryrial.
adenocarcinoma have been obtained using standard pancre-
gtlcoduodenal resection Wl'thout radical (extended) retroperp ATIENTS AND METHODS
itoneal lymph node resection.

Radical pancreatic resection was proposed by Fortner in This study was approved by the Joint Committee on
1973 as a means of improving the resectability rates an€linical Investigation of The Johns Hopkins University
cure rates for patients with cancer of the pancré&asitially School of Medicine. Patients were recruited into the study
described as “regional resection of the pancreas,” this prabefore surgery on the basis of the anticipation of pancreat-
cedure was intended to remove the entire pancreas, theoduodenal resection for adenocarcinoma of the periam-
adjacent tissues, and the primary lymphatic drainage of thpullary region, and appropriate informed consent was ob-
pancreas. It was to be performed aseanbloctotal pan- tained. Between April 1996 and December 1997, 276 pa-
creaticoduodenectomy with subtotal distal gastrectomy antlents underwent pancreaticoduodenectomy at The Johns
was to include resection of the transpancreatic portion of thélopkins Hospital, with 190 of these patients undergoing
portal vein (and occasional resection of the celiac axisresection for periampullary adenocarcinoma. Of these, 114
superior mesenteric artery, and middle colic artery withpatients were enrolled into this study. Specific exclusion
vascular reconstruction), with biliary-enteric drainage andcriteria included preoperative chemoradiation therapy, pa-
restoration of gastrointestinal tract continutfy* Radical  thology revealing tumor other than adenocarcinoma primary
pancreaticoduodenectomy has evolved in the last two dee the periampullary region, the presence of gross tumor left
cades, and it is now most commonly defined as a wide behind at the conclusion of the standard pancreaticoduode-
bloc pancreaticoduodenal resection, gaining a wide softnal resection, and absence of informed consent.
tissue resection margin, combined with a retroperitoneal
lymphadenectomy.

Radical pancreaticoduodenectomy has been used m
extensively in Japai—2°and has gained some advocates in  Patients were randomized (using a computer-generated
Europé&® and the United State.Most data in support of random number pattern) during surgery after standard pan-
radical pancreaticoduodenal resection are from retrospecreaticoduodenal resection to one of two surgical proce-
tive nonrandomized studies, which often compare patientdures: standard pancreaticoduodenal resecfien (esec-
treated with radical resection to historical controls whotion complete: nodal groups resected include the anterior
underwent standard resection. The conclusions that can mncreaticoduodenal lymph nodes, posterior pancreaticodu-
drawn from these studies are clearly limited. Recently, aodenal lymph nodes, nodes in the lower hepatoduodenal
multicenter, prospective, randomized study was reported bljgament, and nodes along the right lateral aspect of the
Pedrazzoli et al from several institutions in It/ This  superior mesenteric vessels) or radical pancreaticoduodenal
resection (Figs. 1 and 2). For the purposes of this study,
radical pancreaticoduodenal resection included a 30% to
Presented at the 110th Annual Meeting of the Southern Surgical Associgd0% distal gastrectomy, including lymphatic tissue within
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Figure 1. Components of the radical procedure. (Left) The 30% to
40% distal gastrectomy specimen, which includes the pylorus and a
1- to 2-cm cuff of the duodenum. (Right) The retained stomach, the
pancreatic body and tail, and an overview of the retroperitoneal
dissection. Titanium clips have been placed to mark the extent of the
retroperitoneal dissection. A celiac node is removed for histologic
analysis.
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All pancreaticoduodenal resections were performed fa-
voring partial pancreatectomy and pancreaticojejunos-
tomy2° For the patients entered into the standard group, we
favored a pylorus-preserving resection. Vagotomy, tube
gastrostomy, and feeding jejunostomy were not used.

Postoperative Management

All patients received histamine Jteceptor antago-
nists during their postoperative hospitalization as prophy-
laxis for stress and marginal ulceration. As part of an
ongoing clinical trial evaluating pancreatic fistula and
other complications, approximately 25% of the patients
in this series received postoperative octreotide (280
subcutaneously every 8 hours) for 7 days. Further, most
patients received erythromycin lactobionate (200 mg in-
travenously every 6 hours from postoperative day 2 to
10) as prophylaxis against delayed gastric emptyfhg.

in the vertical axis (the origin of the inferior mesenteric Operatively placed drains left in the vicinity of the
artery is a near-constant anatomic landmark for the mogpancreatic and bile duct anastomoses were removed at
inferior aspect of the dissection). The procedure includeghe discretion of the attending surgeon, usually between
removal of regional lymph nodes and connective tissue byostoperative days 5 and 8, depending on drain output.
extensive dissection of the portal vein, superior mesenteridll patients were evaluated after surgery by medical
vein, superior mesenteric artery, and retroperitoneum antesncology and radiation oncology personnel and given
rior to the hilum of the right kidney, the vena cava, and therecommendations regarding treatment with adjuvant che-
aorta. Resection of the portal, superior mesenteric, aortianoradiation therapy3* and immunotherapy>3* Ap-

and vena caval lymph nodes is performed, and celiac nodgeoximately 75% of the patients received postoperative
are sampled. chemoradiation therapy.

Portal v.
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Figure 2. The retroperitoneal dissection component
of the radical procedure. The retroperitoneum is dis-
sected from the hilum of the right kidney (K) to the left
lateral border of the aorta (Ao) in the horizontal axis,
exposing the left renal vein. In the vertical axis, the
dissection extends from the level of the portal vein to
below the level of the third portion of the duodenum
(level of the inferior mesenteric artery [IMA] origin).
Here, the gastric staple line and pancreatic remnant
(P) are being retracted toward the upper right. The
inferior vena cava (IVC) and aorta are fully exposed,
and the right gonadal vein has been preserved. A
curved vascular clamp gently occludes the inferior
aspect of the bile duct. The retroperitoneal fat and
lymph nodes are being resected en bloc (bottom
right).
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Data Collection Table 1. PATIENT DEMOGRAPHICS

Data were collected prospectively on all patients and

included historical information, details of the operative pro- Standard  Radical
. . . (n = 56) (n = 58) p Value

cedure, a surgeon questionnaire (detailing such factors as
type of resection performed, presence or absence of grogge (ears) Mean 646+14  654+102 0.70
tumor after resection, and pancreatic texture), and clinical Median 67 65
information regarding postoperative course (both in-hospiGender Men 35 (63%) 26 (45%) 0.06
tal and after discharge). Follow-up was complete through, w;’,rt”e” i; (SZZ") 2? (gg:f) 002
July 1998 and was obtained from office records, letter of =" Bl (84%) (98%) '

, ) ; ) ack 6 (11%) 0 (0%)
telep_h(_)ne contact with patients, or the U.S. Social Security Other 3 (5%) 1 (2%)
Administration.
Pathologic Review (Table 1). The mean patient age was 65 years and was

. . . similar between the two groups. In the standard group, 63%
All pathology specimens were reviewed to determine the . : ; .
X o . . of the patients were men, compared with 45% in the radical
primary pathologic diagnosis and the extent of disease, as

. ? o . group (p = 0.06). The racial distribution was dissimilar
previously described Two criteria were used to define the : R . . :
L . . . despite the randomization: 98% of the patients in the radical
origin of the carcinoma. First, the location of the bulk of the

X o
tumor was determined grossly and microscopically. Second'OUP Were white, 84% in the standard group<0.02).

all four periampullary components were carefully evaluated Intraopeorauve dat.a are shown in Table 2. In the standard
for anin situ component. The retroperitoneal lymph node group, 86% of patients underwent pylorus preservation,

whereas all patients in the radical group underwent distal

dissection specimens were submitted in their entirety for .
. ) . : . . . gastrectomy. The two groups were comparable with respect
histologic examination. The perigastric and peripancreati ) : i
: . o the extent of pancreatic resection (96% underwent partial
lymph nodes were examined as previously described.

pancreatectomy), type of pancreatic anastomosis (95% re-
ceived a pancreaticojejunostomy), estimated intraoperative
Study End Points blood loss (mediar= 700 ml), and units of red blood cells
transfused (medias 0 units). The mean operative time was

Multiple end points are be_lng evajuated n this ONGOINGe 5 hours for the standard group, and significantly longer at
study. For the purposes of this report, the primary end pomtg8 hours for the radical group (p 0.05), reflecting the

include assessment of intraoperative complications, postop-, ... . . .
. N . .. ‘additional time for the distal gastrectomy and retroperito-

erative complications, and length of postoperative hospita
eal lymphadenectomy.

stay. The secondary end point of survival can be reporteH Table 3 depicts the final pathologic analyses of the re-

only on a preliminary basis because of the number of . }
" sected specimens. The specimens were comparable between
patients and short follow-up.

the two groups with respect to site of tumor origin (63%
pancreatic, 16% distal common bile duct, 18% ampulla of
Statistical Analyses Vater, and 3% duodenum), tumor differentiation, and mean

The number of patients predicted to be necessary fotrumor diameter (2.6 cm). Lymph node status and resection

o . . . argin status were also similar between the two groups. The
statistical validity (one-sided) was based on the premise o )
. . . standard group had lymph node metastases in 70% of pa-
improving the overall 5-year survival rate from 20% to

. : ; ; S 0
350, with set at 0.05 and set at 0.2, yielding a power 0ftlents and microscopic carcinoma at a margin in 12% of

80%. We calculated that 121 patients would be required i atients; the radical group had lymph node metastases in

. . 59% of patients and microscopic carcinoma at a margin in
each arm of the study, for a total projected study populatloqo.0 . . ) . .
of 242 patients, Y% of patients. No patient was entered into this study with

- . macroscopically positive resection margins. Of the 10 pa-
Comparability of the standard and radical groups was, ) : . o . .
e . ) . L - tients with microscopically positive resection margins (9%),
verified with Student’s t test and chi square statistics. Dif- ; 7
'n7 had tumor involvement at the level of the uncinate pro-
c%ss, 2 in the standard group had microscopic involvement
close to the duodenal margin, and 1 had a positive micro-
scopic margin at the pancreatic neck transection site (frozen
section at the margin had been misinterpreted as negative).
RESULTS Perineural or vascular invasion was identified in the major-
ity of patients, with no differences between the standard and
radical groups.
The study population consisted of 114 patients, with 56 A detailed analysis of the resected lymph node status is
patients in the standard group and 58 in the radical grouplepicted in Table 4. For the standard group, 70% of patients

the log-rank test. Results are reported as meaSEM.
Significance was accepted at the 5% level.

Patient Population
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Table 2. INTRAOPERATIVE FACTORS

Standard Radical
(n = 56) (n = 58) p Value
Type of resection Pylorus-preserving 48 (86%) 0 (0%) N/A
Classic 8 (14%) 58 (100%)
Extent of pancreatic resection Partial 53 (95%) 56 (97%) 0.62
Total 3 (5%) 2 (3%)
Pancreatic anastomosis PJ 52 (98%) 52 (93%) 0.42
PG 1(2%) 4 (7%)
None 3 — 2 —
Vein resection Yes 3 (5%) 3 (5%) 0.99
Intraoperative blood loss (ml) Mean 780 = 70 780 = 70 1.00
Median 700 700
Red blood cells transfused (units) Mean 06 0.2 0.5+ 0.1 0.60
Median 0 0
Operative time (hr) Mean 6.2 0.2 6.8 0.2 0.05
Median 6.0 6.6

N/A, not applicable; PJ, pancreaticojejunostomy; PG, pancreaticogastrostomy.

had histologically positive lymph node metastases in theof 7.4 nodes, but only six patients (10%) had histologic
resection specimen, and the mean total number of nodesvidence of lymph node metastases in these retroperitoneal
resected was 16. The mean total number of lymph nodesodes. In all six of these patients, nodes within the pancre-
identified in the standard group was 15.8 nodes; the meaaticoduodenectomy specimen also had microscopic evi-
number of positive lymph node metastases was 3.1 nodedence of metastatic tumor. The distal gastrectomy specimen
For the radical group, 59% of patients had histologicallyyielded a mean of 4.1 nodes, but only two patients (3%) had
positive lymph node metastases in the resection specimehistologic evidence of tumor in these perigastric nodes. In
The mean total number of lymph nodes resected was 27 ihoth of these patients, nodes within the pancreaticoduode-
the radical group, significantly greater than in the standaraghectomy specimen also revealed microscopic evidence of
group (p < 0.0001). The mean number of lymph nodestumor. The celiac node sampling yielded a mean of 1.1
identified in the pancreaticoduodenectomy specimen wasodes, with three patients (5%) having histologic evidence
14.9 nodes; the mean number of positive nodes was 2.5. Thaf a metastasis in these celiac nodes. In all three of these
retroperitoneal lymphadenectomy specimen yielded a meapatients, nodes within the pancreaticoduodenectomy speci-

Table 3. PATHOLOGIC FACTORS

Standard Radical
(n = 56) (n = 58) p Value
Site of origin Pancreas 35 (63%) 37 (64%) 0.93
Distal bile duct 8 (14%) 10 (17%)
Ampulla 11 (20%) 9 (16%)
Duodenum 2 (3%) 2 (3%)
Tumor differentiation Well 3 (6%) 1 (2%) 0.10
Moderate 28 (52%) 41 (72%)
Poor 23 (42%) 16 (27%)
Mean tumor diameter (cm) 2.7 +0.2 25+0.2 0.54
Nodal status Positive 39 (70%) 34 (59%) 0.27
Negative 7 (30%) 24 (41%)
Margin status Positive* 7 (12%) 3 (5%) 0.17
Negative 49 (88%) (95%)
Perineural invasion Positive 29 (63%) 1(70%) 0.46
Negative 17 (37%) ( 0%)
Vascular invasion Positive 24 (59%) 28 (52%) 0.56
Negative 7 (41%) 1 (48%)

* All positive margins were microscopically positive on permanent section. No patient was entered into this study with macroscopically positive resection margins.
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Table 4. DETAILS OF LYMPH NODE ANALYSES

Standard Radical
(n = 56) (n = 58) p Value
Overall nodal status Positive 39 (70%) 34 (59%) 0.27
Negative 17 (30%) 24 (41%)
Total nodes resected Mean number LN 16 27 0.0001
Nodes in PD specimen Positive 39 (70%) 34 (59%) 0.27
Negative 17 (30%) 24 (41%)
Mean number LN 15.8+£1.0 149 0.9
Mean number positive LN 31*+04 25*+05
Nodes in retroperitoneal lymphadenectomy specimen Positive N/A 6 (10%)* Not done
Negative 52 (90%)
Mean number LN 7.4 +0.6
Mean number positive LN 0.2 £0.1
Nodes in distal gastrectomy specimen Positive N/A 2 (3%)t Not done
Negative 56 (97%)
Mean number LN 41 +0.6
Mean number positive LN 0.08 = 0.02
Nodes in celiac region Positive N/A 3 5%t Not done
Negative 55 (95%)
Mean number LN 1103
Mean number positive LN 0.07 = 0.04

* In 6 patients there were positive LNs in the retroperitoneal lymphadenectomy specimen. In all 6 patients, LNs were also positive in the PD specimen.
T In 2 patients there were positive LNs in the distal gastrectomy specimen. In both patients, LNs were also positive in the PD specimen.
T In 3 patients there were positive LNs in the celiac specimen. In all 3 patients, LNs were also positive in the PD specimen.

PD, pancreaticoduodenectomy; LN, lymph node; N/A, not applicable

men also contained tumor. Thus, in no patient was therergan failure contributed to all five deaths. Eight patients
histologic evidence of metastatic adenocarcinoma in lymplunderwent reoperation during their index admission: three
nodes in the retroperitoneal, perigastric, or celiac regiorfor wound problems, one for postoperative bleeding, two for
without there also being nodal disease in the pancreatianastomotic disruptions and sepsis, one for repair of hepatic
coduodenectomy specimen. As a result, the radical proceartery thrombosis, and one for late gastrointestinal bleeding.
dure did not alter the UICC stage of any patient.
Table 5 depicts the postoperative course and complicggostoperative hospitalization. The overall complication rate
tions, comparing the standard and radical groups. The ovewas 37% (34% for the standard group and 40% for the
all postoperative in-hospital and 30-day mortality rate wasadical group). The most common postoperative complica-
4.4%, with three deaths in the standard group (5.4%) antion was early delayed gastric emptying, which was ob-
two in the radical group (3.4%). Sepsis and multisystenserved in 11 patients (10%). This was the only complication

Table 5. POSTOPERATIVE COURSE

Standard

Radical

Sixty-three percent of patients had an uncomplicated

with a statistically significant difference in occurrence be-
tween the two groups (4% in the standard group and 16% in
the radical group, p= 0.03). Other complications, such as
pancreatic fistula (9%), wound infection (8%), intraabdomi-
nal abscess (7%), bile leak (5%), and cholangitis (3.5%),
occurred with similar frequency between the two groups.
Two patients (3%) in the radical group developed postop-
erative lymph collections. Both patients presented several
weeks after discharge with symptoms of right upper quad-
rant pressure and pain. In both patients, these sterile collec-
tions were ablated with the use of percutaneous catheter

The mean postoperative hospital length of stay was 13.0
days in the standard group (median10 days) and 16.2
days in the radical group (median 12 days), a difference
that approached significance €p 0.09).

Actuarial survival curves for the patients surviving the

(n = 56) (n = 58) p Value
Death Yes 3 (5.4%) 2 (3.4%) 0.62
No 53(94.6%) 58 (96.6%)
Reoperation Yes 4 (7%) 4 (7%) 0.96
No 52 (93%) 54 (93%)
Complications Yes 19 (34%) 23 (40%) 0.53
No 37 (66%) 35 (60%)
Delayed gastric emptying 2 (4%) 9 (16%) 0.03 .
Pancreatic fistula 4(7%) 6 (10%) 0.55 drainage.
Wound infection 4 (7%) 5 (9%) 0.77
Intraabdominal abscess 4 (7%) 4 (7%) 0.96
Bile leak 3 (5%) 3 (5%) 0.96
Cholangitis 2 (4%) 2 (3%) 0.97
Lymphocele 0 (0%) 2 (3%) 0.51
Postoperative length of stay  Mean 18.0 = 1.1 16.2 = 1.5 0.09
(days) Median 10 12

immediate postoperative period ¢n 109) are depicted in
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Figure 3. The actuarial survival curves for all patients who survived the
immediate postoperative period, comparing the standard resection
(n = 53) and the radical resection (n = 56) groups. The 1- and 2-year
survival rates were 77% and 47% for the standard group and 83% and
56% for the radical group (p = 0.6; NS).
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Figure 5. The actuarial survival curves for all patients with node-posi-
tive pancreatic adenocarcinoma (UICC stage 3) who survived the im-
mediate postoperative period, comparing the standard resection (n =
25) and the radical resection (n = 24) groups. The 1-year survival rate
was 72% for the standard group and 72% for the radical group (p = 0.9;
NS).

Figures 3 through 6. Figure 3 shows the survival curves for

all patients, comparing the standard group=(%3) with the

with node-positive and node-negative pancreatic adenocar-

radical group (n= 56). The 1- and 2-year survival rates cinoma, respectively. For the node-positive patients, the
were 77% and 47% for the standard group and 83% and-year survival rate was 72% for the standard group=(n
56% for the radical group (= 0.6; NS). Patients with a 25) and 72% for the radical group éa 24; p = 0.9; NS).
diagnosis of pancreatic adenocarcinoma represented 63% Bbr the node-negative patients, the 1- and 2-year survival
all patients in the study. Figure 4 depicts the survival curverates were 71% and 71% in the standard group (®) and

for patients with pancreatic cancer, comparing the standarg2% and 71% in the radical group & 12; p= 0.9; NS).
group (n= 34) with the radical group (& 36). The 1- and For the nonpancreatic tumors, the numbers of patients in
2-year survival rates were 71% and 39% for the standar@ach subgroup were small, and comparisons of survival data
group and 80% and 48% for the radical group=p0.5;  should be cautiously interpreted. For the patients with distal
NS). Figures 5 and 6 provide subgroup analyses of patientsommon bile duct cancer, the 1-year survival rate was 67%
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Figure 4. The actuarial survival curves for all patients with pancreatic
adenocarcinoma who survived the immediate postoperative period,
comparing the standard resection (n = 34) and the radical resection
(n = 36) groups. The 1- and 2-year survival rates were 71% and 39% for
the standard group and 80% and 48% for the radical group (p = 0.5;
NS).

Figure 6. The actuarial survival curves for all patients with node-neg-
ative pancreatic adenocarcinoma (UICC stage 1 and 2) who survived
the immediate postoperative period, comparing the standard resection
(n = 9) and the radical resection (n = 12) groups. The 1- and 2-year
survival rates were 71% and 71% for the standard group and 92% and
71% for the radical group (p = 0.9; NS).



620 Yeo and Others Ann. Surg. - May 1999

in the standard group (& 7) and 71% in the radical group to 1981 treated using the standard technique with 22 sub-
(n = 8); for ampullary cancer, the 1-year survival rate wassequent patients from 1981 to 1983 treated using the radical
78% in the standard group ¢ 10) and 83% in the radical approaclt® The two groups, although nonrandomized and
group (n=9). For duodenal cancer, the 1-year survival ratenonconcurrent, did not differ with regard to tumor staging.
was 100% in both the standard and radical groups @hfor ~ The operative mortality rate was 14% in the standard group

each group). and 5% in the radical group (# NS). The 3-year survival
rate was 13% in the standard group and 38% in the radical

DISCUSSION group, a difference that achieved statistical significance
(p < 0.05).

This is the largest series reported to date involving a Manabe et al retrospectively studied patients treated ei-
prospective randomized comparison between standard affer with standard or radical pancreaticoduodenectomy for
radical pancreaticoduodenectomy. We acknowledge thatancer of the head of the pancréasheir data showed a
our enroliment is not yet complete and that the randomizasjgnificant improvement in survival for 18 stage 3 or 4
tion has not yet made the two groups statistically similar.patients treated with radical resection (5-year survival
For example, there is an excess of men in the standarglios), compared with 35 similar-stage patients treated with
group, an excess of white patients in the radical group, andiandard resection (5-year survival0%; p < 0.05). How-
an excess of poorly differentiated tumors in the standarqever, the two groups were not comparable: 50% of the
group. It can be anticipated that the accrual of additionabatients in the radical group were node-negative, and none
patients to the trial will cause most of these current discrepp 44 metastases to,Mr N, nodes, whereas only 35% of the

ancies to be less impressive. Nonetheless, with a few eX5atients in the standard group were node-negative, and 37%
ceptions, the current data support the premise that the ag]—ad metastases to-Mr N. nodes
2 3 .

dition of a distal gastrectomy and retroperitoneal lymph Several reports document relatively high operative mor-
. . o ?élity and morbidity rates after radical resection for pancre-
is relatively safe and does not significantly affect overall

- X . . atic cancer. For example, Sindelar reported on his experi-
_morbldlty a}nd morta!lty.. .Of note, patients treqted \.Nlth rad'dence with 20 patients, noting a 20% treatment-related
ical resection had significantly longer operative times an

. L . . mortality rate, a 55% incidence of complications, and only
an increased incidence of early delayed gastric emptyin .
. . .24 10% 3-year survival rat¥.Nagakawa et al reported on 53
with a commensurate trend toward an increased median . ; : S .
. patients treated with radical resection in Japan, noting a
postoperative length of stay (10 days standesdl2 days . : S
radical) 15% postoperative mortality rate, a 33% complication rate,

o A .
It is important to elaborate on the actual procedure tha?n_lqha 30? 3 yet? ' surwvall rate. ¢ i | that
we have chosen to perform and that we term a radical eré have been previous retrospective analyses tha

pancreaticoduodenectomy. This is not the same procedu ve shown similar outcomes when comparing standard and
described by Fortner in 19¥3that was termed a “regional radical resection. For example, Satake et al reported on 185
resection” of the pancrea&-2* The radical procedure de- Patients undergoing resection for tumor2 cm at 59

. . . . 4 . . .
scribed in this study differs in several points: a total pan-nStitutions in Japafi! No differences in survival were
createctomy isiot performed, requisite portal vein resection N0ted between the two types of pancreaticoduodenal resec-

is not performed, a subtotal gastrectomyrist performed, tion, with a 5_-year survi\{al rate of 27% for each. Similarly_,
splenectomy isnot performed, the transverse mesocolon@ retrospectlve comparison between standard and rad!cal
and middle colic vessels aret resected, and the branches Pancreaticoduodenectomy was reported from Memorial
of the celiac axis areot skeletonized. We believed that Sloan-Kettering Cancer Center comparing 79 standard re-
such an extensive “regional resection” was neither |ogicapections with 35 radical resections; there was no difference
from an oncologic standpoint nor justifiable for patientsin median survival between the two grotips.
undergoing margin-negative standard pancreaticoduodenal There are two prospective studies that seem to support the
resection. We therefore reduced the scale of the additiondremise that radical pancreaticoduodenectomy may have a
resection i(e., reduced the radicality), bringing our radical benefit in terms of overall outcome and survival. A small
resection more in line with current cancer-directed pancrestudy by Henne-Bruns et al from Hamburg reported a non-
atic resection techniques. randomized comparison between 17 patients undergoing
Many of the past reports extolling the virtues of radical radical resection and 17 patients undergoing standard resec-
pancreaticoduodenectomy have shortcomings, with th&on.?® In this study, the perioperative mortality rates were
main criticisms being that the reports present nonconcurrentnacceptably high by today’s standards (18% radical and
retrospective data, without comparable numbers of patient$2% standard), but the cumulative 3-year survival rates for
at identical pathologic stages being treated with each of thpatients with a diagnosis of pancreatic cancer who survived
two operations. For example, Ishikawa et al retrospectivelythe operative procedure were 50% for the radical resection
reviewed 59 pancreatic resections for cancer of the head @froup and 0% for the standard resection group. Although
the pancreas, comparing 37 consecutive patients from 197his study is clearly underpowered, it can be interpreted as
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suggesting that extended lymph node clearance may benefitith further patient accrual and maturation of the survival

patients with early-stage pancreatic adenocarcinoma. curves, our current analyses reveal nearly identical short-
An ltalian multicenter, prospective, randomized studyterm outcomes for all subgroups of patients with periamp-

reported by Pedrazzoli et al in 1998 accrued 81 patients withillary adenocarcinoma. It appears clear that radical pancre-

adenocarcinoma of the head of the pancreas over a 3-yeaticoduodenectomy, as defined in this study, can be

period?® Patients were stratified based on tumor size angerformed without increased mortality or serious increased

allocated to standard or radical lymphadenectomy. Standanghorbidity. We anticipate that the completion of this trial

lymphadenectomy included removal of the anterior andwill allow further careful analysis of postoperative compli-

posterior pancreaticoduodenal, pyloric, bile duct, and supeeations and long-term survival. It is likely that improve-

rior and inferior pancreatic head and body lymph nodements in outcome for patients with periampullary cancer

stations. The extended lymphadenectomy added removal @lso will come from improvements in early detectitn,

the lymph nodes from the hepatic hilum, along the aortasafer surgery® and advances in various adjuvant therapy

from the diaphragmatic hiatus to the inferior mesentericregimens, such as chemotherapy, radiation therapy, and

artery, laterally to both renal hila, with circumferential immunotherapy31-3339

clearance of the origin of the celiac trunk and superior

mesenteric artery. Postoperative adjuvant therapy was not

administered to any patient. The two groups were similaiAcknowledgments
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rather than lesser, delayed gastric emptying when compared toysour overall survival data on longer-term analysis becomes more
pylorus-preserving procedure. Would you comment? statistically significant.
The management of pancreatic cancer continues to be a surgical
disease, but the results in all hands have shown very little improve- DRr. CHARLES R. SacHATELLO (Lexington, Kentucky): | have just
ment in 20 years beyond the improvements in technical expertiseeveral questions.
and decreased perioperative mortality. The authors are to be con- What role does carbohydrate antigen 19-9 play in your assess-
gratulated for asking a surgical question within the confines ofment of these patients?
extended resection. Number two: Have you observed a small subgroup of patients
I would argue, given the long-term mortality from this disease,who have unusually high levels who seem to do much better than
that any patient undergoing a resection for parapancreatic maligrou might think otherwise?
nancy should be entered into a trial that addresses either a technicalAnd number three: Have you abandoned the role of pancreati-
guestion as in here or an adjuvant trial designed to evaluateogastroscopy for reanastomosis and, if so, why?
potential improvements in survival.
Dr. WarD O. GriFren, R. (Frankfort, Michigan): Dr. Yeo, |
DRr. RusskeLL G. PosTier (Oklahoma City, Oklahoma): This is a have one question. | noticed in one of your first slides you said you
prospective randomized trial comparing standard pancreaticodudiad 190 patients who had periampullary carcinoma, but you only
denectomy, usually pyloric preserving, with a more extensiveanalyzed 114. Is that because the others hadn’t been entered yet, or
procedure which includes a distal one third gastrectomy and ais there some other magic reason?
extended lymphadenectomy. The more extensive procedure was| hope you will answer all of the questions that were posed to
outlined by Dr. Yeo, and | won't detail that. you accurately and briefly.
This more extensive procedure does vary considerably from that
reported by Fortner and is also somewhat less extensive than thatDRr. CHarLES J. Yeo (Closing Discussion): Yes, sir. | thank all
reported by groups in Japan and Europe. However, it is a wellthe discussants for their comments, and | really do appreciate to
designed and reasonable extension of the standard resection. Thipportunity to present these data. | remind you it was an interim
is obviously a well-designed and well-performed study by, as Dr.report; it's an ongoing study. We've now accrued 173 patients in
Brennan says, the preeminent pancreatic surgical group in probdhe trial, and our goal is to accrue at least 300.
bly the world. The first question dealt with the analysis of the pathology
The distribution of patients in both groups was comparable excepspecimen. Obviously, the pathologists do know when patients just
for a preponderance of white patients in the more extensive resectidmave the standard resectimersusthe radical because they get
group, which is detailed in the manuscript. As expected, more nodeadditional material.
were removed in the more radical procedureygisusl6. The retroperitoneal specimen is completely analyzed, sectioned
The operating time was significantly longer—but not exces-entirely and analyzed, and the nodes are counted very carefully.
sively so—in the more extensive operation. The length of stay wa®ur pathologists—and it's referenced in the manuscript—have
somewhat longer, but again not significantly so. There were naeported exactly how they do this in a little manuscript that's been
differences, as he pointed out, in mortality and in most of the majopublished.
morbidities except for what was referred to as early delayed gastric It is important to note that only 10% of patients in the radical
emptying. group had nodes in the retroperitoneal or distal gastrectomy
Again they show that this extensive procedure can be performedpecimen, so they do have nodes outside of the N1 zone, if
with no increase in mortality and with little difference in early you will.
morbidity, which is similar to that of a standard resection. The Therefore, you would suspect that perhaps those would be the
mean follow-up, | think, is too short for us to make significant only patients to have the benefit. We would caution you, though,
comments about long-term survival. | have four questions. that this is a histopathologic node analysis, and in reality a large
This study as outlined in the manuscript appears to overlap wittproportion of patients who have node-negative pancreatic cancer
the study of the use of octreotide to prevent leakage at a pancrdy histopathologic analysis, in fact have K-RAS mutations or
atic-enteric anastomosis. If this is true, were those patients rarmalignant DNA in nodes that appear histologically negative. So, in
domized to ensure equal numbers of patients in the placebo dact, other than just 65% of patients being node-positive, it's
treatment group so that any differences that octreotide may makprobably more like 85% are node-positive and, therefore, that
would be shown in your morbidity statistics? skews the data even further.
Similarly, some of the patients, but not all, received erythromy- The delayed gastric emptying issue that both Dr. Brennan and
cin as a motility agonist. Were those patients similarly distributedDr. Postier asked about, that issue is that clearly the patients in the

between the two groups? radical group had a four-fold higher incidence of delayed gastric
Thirdly, at least some of the patients received adjuvant chemoemptying. That may be related to the neural dissection in the
radiation. And were those patients equally distributed? retroperitoneum. It may, | think, more likely be related to the

Finally, a number of studies have corroborated my anecdotatetention of the pyloric sphincter. The fact that some of what we
experience that patients who undergo a pyloric-preserving pancresall delayed gastric emptying is really bile reflux gastritis.
aticoduodenectomy do well long term and have very little opera- Dr. Postier aptly pointed out that in the manuscript about a
tive-related morbidity. Have you done or do you plan to do quarter of these patients participated in a prospective ongoing
quality-of-life studies comparing those who undergo pyloric-pre-randomized trial of octreotide to decrease the rate of pancreatic
serving pancreaticoduodenectomy with your more extended prdfistula. They are similarly distributed between both groups. Simi-
cedures? Quality-of-life issues may become the tie-breaker unledarly, 100% of our patients receive erythromycin postoperatively in
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an effort to decrease the gastric stasis and decrease the incidermedience and rate them on a zero-to-100 scale, the quality of life
of delayed gastric emptying, and those are, of course, equallgomes out to be about 88 percentile. People after a Whipple are at
distributed. the 83rd percentile. So | think 83rd percentile is not quite as good
About 75% of patients do receive chemoradiation therapy, ands 88 percentile, but it's much better than zero percentile, which is
about 15% receive immunotherapy as well. Our therapies argvhat you are when you are dead.
typically 5-FU—based with radiation therapy, and we have some The issues about CA 19-9, we don't rely on CA 19-9 for
arms that receive mitomycin C leucovorin dipyramidal. Our im- anything critical. We, of course, rely on the history and physical
munotherapy is a killed allogeneic tumor vaccine that's beentaking, the jaundice that most of these patients present with. The
transfected with the plasma that carries the GM-CSF gene in abetter marker is probably TIMP-1, the tissue inhibitor metallopro-
effort to stimulate, if you will, improved autoimmunity. teinase 1, which has been recently reported out of Burt Vo-
The quality-of-life issues are very important. We will definitely gelstein’s and Ken Kensler's group.
present those in our final manuscript regarding this. We have And one other question comes back to pancreaticogastrostomy.
submitted a manuscript to the American Surgical dealing with thatWe use pancreaticogastrostomy occasionally for large bulky pan-
And | think from the preliminary analysis there does not seem tocreatic remnants that do not invaginate well into the jejunum. But,
be any long-term differences in quality of life. remember, when you do a pancreaticogastrostomy, you open an-
And for those of you that are asked the question, which is aother suture line, that is, the posterior gastric suture line, so it
common question, “What is my life going to be like after a actually is a little bit more work to do that. So we've basically
Whipple operation?” if you take normal healthy people in the stuck to the pancreaticojejunostomy.



