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Thirty eight patients underwent pancreatoduodenectomy for histologically confirmed adenocarcinoma of
the head of the pancreas. Twenty one underwent a pylorus preserving pancreatoduodenectomy and
seventeen the classical Whipple procedure. We undertook this retrospective analysis to compare longterm
survival following the two different surgical procedures.

Patients in the two groups were comparable for preoperative laboratory data, age and pathological
staging. Minor and major morbidity was not different between the two groups (33.3% and 35.2%
respectively). In the pylorus preservation group a delayed resumption of full oral diet and a consequent
prolonged hospital stay has been noted (21.3 days vs 15.4 days, p<0.05). Mean survival was 21 months in
the pylorus preservation group and 17 in the Whipple group. No statistical difference was observed
between the two survival curves. According to these data the pylorus preserving pancreatoduodenectomy
represents a reasonable option for adenocarcinoma of the head of the pancreas.
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INTRODUCTION

Since 1978, when reintroduced by Traverso and Longmire 1, pancreatoduo-
denectomy with pylorus preservation has gained a growing popularity probably
because the reconstruction is simpler and the belief that leaving an intact stomach
and pylorus would prevent postgastrectomy problems.
Although initially proposed for benign disease several patients have undergone

this procedure for neoplastic lesions 2, despite the concern that the reduction of the
resected area, compared with the classical Whipple operation, could adversely
influence longterm survival. Previously only two series 3,4 addressed this problem
and both reported similar survival following pylorus preservation and Whipple
procedures, but in one 3 the majority of patients had carcinoma of the ampullary
region, so that quantitative data are still not conclusive.
With the aim of further examining this issue we retrospectively studied 38 patients
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with resectable adenocarcinoma of the head of the pancreas to compare the two
procedures.

METHODS

From 1973 to 1986 38 patients had a partial duodenopancreatectomy for a
histologically confirmed adenocarcinoma of the head of the pancreas.
Twentyone underwent the pylorus preservation procedure and seventeen the

Whipple procedure. Mean age was 56 years (range 42-75), 22 were men and 16
women. Mean age, male to female ratio and preoperative laboratory data (76% of
patients were jaundiced, 28% were malnourished with albumin level less than 3 gm./
ml, 21% were hyperglycaemic) were similar for both groups.

In all cases an initial throrough exploration of the abdomen excluded the presence
of secondary deposits in the liver, omentum, mesentery or pelvic shelf as well as
adhesion of the mass to the aorta or inferior vena cava. Invasion of vascular
structures such as the portal vein and superior mesenteric vessels was also a contra-
indication to resection.
The whole of the gland was then examined in order to exclude gross involvement

beyond the planned line of transection. It is not our practice to routinely performed
frozen sections of the pancreas.
The pylorus preservation operation has been performed by dividing the

duodemun 1-2 cm distal to the pylorus and leaving intact the right gastric artery.
A duodenojejunal anastomosis was performed end to side in 15 cases and end to

end in 6 cases in which the pancreatic remnant was not anastomized to the jejunum.
These cases and 3 additional patients in the Whipple group were managed by
intraductal injection of solidifying agent (Ethiblock, Ethicon).

Pathological staging was carried out according to the Fortner classification 5: in
stage I tumor was confined to the pancreas, in stage II the regional nodes were
involved while in stage III metastis beyond regional nodes were present. 7 patients
with stage I and 10 with stage II were found in the Whipple group while 9 patients and
12 respectively in the pylorus preservation group. Neither the status of the resected
margins not the tumour size were significantly different between the two groups
(Table 1).
Follow up data for survival curve estimation could be obtained in 15/17 patients in

the Whipple group and in 18/21 in the pylorous preservation group (two patients, one
in each group, were lost to follow up).

Results are presented as mean + S.D.
The student t test was used for statistical comparison.

RESULTS

Three deaths related to resection occured in the study group of 38 patients
accounting for a 7.8% mortality rate. One patient in the Whipple group (5.7%) died
on the 78th postoperative as a result of a pancreatic fistula. Two patients in the
pylorus preservation group (8.5%) died: one on the 10th postoperative day from
sepsis and multiorgan failure and the other in the 6th month after surgery from
intraabdominal haemorrhage secondary to a pancreatic fistula.
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An analysis of the complications is shown in Table 2. A major postoperative
complication developed in 13 of 38 patients for an overall rate of 34.2%. Among the
21 patients in the pylorus preservation group a significant complication occured in 7
(33%) vs 6 of 17 (35.2%) patients in the Whipple group (p: n.s.).

Pancreatic fistula was the most frequent complication; we considered as minor a
fistula (output less than 60 cc/day) which healed spontaneously without requiring
surgery or somatostatin infusion and without interfering with oral feeding, all others
were termed major fistulae.

Table 1 Pathological staging of 38 patients with adenocarcinoma of the head of the pancreas.

Pyloruspreservation (n21) Whipple (nl 7)

pt % pt %
Stageing

Stage 9
Stage II 12

Margins of
resection clear 16
Tumor size (cm)**

(42.8) 7 (41.1)*
(57.1) 10 (58.8)*

(76.1) 15 (88.2)*
3.9 +0.4 4.0 + 0.3*

p: n.s.
Mean + S.D.

Overall, pancreatic fistulae occurred in 9 out 38 patients (23.6%). Seven closed
spontaneously but the remaining two patients died and the cause of death was related
to the fistula, mortality rate 5.2%.

Considering this problem in relation to the management of the pancreatic remnant
we found that in patients managed with intraductal injection of a solidifying agent a
fistula developed more frequently (4/9 vs 5/29) but all were minor fistulas. On the
contrary a minor fistula was observed only in 1 out 5 cases in the group of patients
who had the pancreatojejunostomy and as described above two patients died.
A temporary choledochojejunal fistula developed in two patients (5.2%) (one in

each group).

Table 2 List of major complications.

Pyloruspreservation (n21) Whipple (nl 7)

pt % pt %

PANCREATICFISTULA 6 (28.5) 3 (17.6)
BILIARY FISTULA (4.7) (5.8)
ENTERICFISTULA 1 (5.8)
WOUND INFECTION (4.7) (5.8)
TOTAL 7 (33.3) 6 (35.2)

Nasogastric decompression was routinely maintained after the Whipple operation
for 6-7 days and thereafter oral diet permitted. A delayed resumption of oral food
was necessary in nearly two thirds of patients after the pylorus preservation
procedure and nasogastric decompression had to be prolonged for a mean of 11.4
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days. Metaclopramide administration provided to be of no use in improving gastric
emptying. The longer period required to achieve full diet in the pylorus preservation
group caused a longer postoperative hospital stay: 21.3 days vs 15.4 days in the
Whipple group (p<0.05).
During follow up endoscopy was not performed on a routine basis but only after

the development of upper abdominal discomfort. Twelve patients (9 in the Whipple
group) had endoscopy at different intervals after surgery: one case of anastomotic
ulcer and two cases of gastritis were found after Whipple procedure, while no lesion
was seen in the pylorus preservation group.

Nutritional status was studied in 13 patients (7 in the pylorus preservation group
and 6 in the Whipple group) 6 and 12 months after resection. All the parameters
considered were better after the pylorus preservation procedure: mean plasma
albumin level was 4.2 + 0.4 g/dL vs 3.4 + 0.5 d/dL (p: <0.05), transferrin was 252 + 84
microg/dL vs 210+62 (p: n.s.), body weight increase (percent of body weight at
discharge) was + 10% +5 vs +4% +2 (p: <0.05).

Survival curves are presented in Figure 1. At two years survival was 31% in the
pylorus preservation group and 20% in the Whipple group (p: n.s.) and mean
survival was 21 months and 17 months respectively (p: n.s.). In all cases the cause of
death was neoplastic recurrence.
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Figure 1. Survival curves of patients with adenocarcinoma of the head of the pancreas who underwent a
pylorus preservating pancreatoduodenectomy or a Whipple procedure.
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DISCUSSION

In two comparable groups of patients with adenocarcinoma of the head of the
pancreas 30 days mortality rate was 4.7% and 0% respectively for pylorus
preservation procedure and the classical Whipple procedure. Pancreatic fistula was
the most common complication following pancreatoduodenectomy occurring in
23.6% of these patients with a related mortality rate of 5.2%.

Recently in our patients who required pancreatic resection we have prefered to
avoid pancreatojejunostomy when there is a soft and friable pancreas with a narrow
pancreatic duct. We have managing these pancreatic remnants with injection of a
solidifying agents into the duct. This approach did not reduce the rate of fistula
formation, but provided less problems in treatment, less discomfort for the patients
and no deaths.
A possible criticism of the pylorus preservation pancreatoduodenectomy for

carcinoma of the head of the pancreas is that the resected area is reduced and
therefore survival may be compromised. Our study indicates that patient survival
after pylorus preserving procedure is similar to that after the Whipple procedure,
and compares favourably with other reported series of Whipple procedures for
pancreatic adenocarcinoma 6, 7, 8. This observation should not be considered
surprising. Histological examination of intraoperative specimen provided by
regional pancreatectomies 9 and autopsy studies of patients with early stage of the

lOdisease clearly show that adenocarcinoma of the head of the pancreas tend to
metastasize early to groups of nodes distant from the pancreas (paraaortic root of the
mesentery) usually not removed during the Whipple operation. Furthermore the
lymph nodes along the lesser and greater curvature of the stomach were always found
to be uninvolved in the series of 33 patients reported by Cubilla 9, as in our series of
Whipple operations. Only one out of 148 nodes examined in an autopsy study was
found to have evidence of metastasis a0.
A possible concern may be raised by the fact that a clear pancreatic margin of

resection could not be obtained in nearly 19% of our patients. In our opinion
however this probably has limited clinical influence" survival rates are not worse than
in other series, and furthermore in our experience as well as others total
pancreatectomy does not improve long term survival a.
Data from this and our previous studies 3, 4 make pylorus preservation

pancreatoduodenectomy a reasonable option for patients with malignancy of the
head of the pancreas.

In our experience preservation of the pylorus has a number of advantages over
gastric resection. Reconstruction is technically simpler with reduced operating time.
Anastomotic ulceration was never observed in the present series and it has been
reported as a rare complication even in long term follow up a2. Finally in agreement
with other observations 12 digestive mechanism are well preserved. Thirteen patients
were evaluated 6 and 12 months after resection and nutritional status was better in
the pylorus preservation group.
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The only adverse effect of this procedure was a significant delay in resumption of
oral diet. This problem, already reported in the literature az-a4 was observed in the
majority of our patients and accounted for the longer period in hospital. In all
patients, however, resumption of full diet was eventually achieved. In our opinion
some additional days in hospital are a fair price for a better long term nutritional
status and quality of life.

In conclusion we suggest, as preferable the pylorus preservation pancreatoduo-
denectomy for adenocarcinoma of the head of the pancreas because of its advantages
over the classical Whipple operation without the risk of a compromized survival.
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