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LOW MORTALITY RATE IN 97 CONSECUTIVE
PANCREATICODUODENECTOMIES:
the experience of a group
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José Artur SAMPAIO1, Uirá Fernandes TEIXEIRA1,2 and
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ABSTRACT – Context - Pancreaticoduodenectomy is the procedure of choice for resectable cancer of the periampullary region. These
tumors account for 4% of deaths from cancer, being referred to as one of the lowest survival rates at 5 years. Surgery remains a
complex procedure with substantial morbidity and mortality. Despite reports of up to 30% mortality rates, in centers of excellence it
have been identified as less than 5%. Recent studies show that pancreaticojejunostomy represents the “Achilles’ heel” of the procedure.
Objective - To evaluate the post-operative 30 days morbidity and mortality rates. Methods - Retrospective analysis of 97 consecutive
resected patients between July, 2000 and December, 2012. All patients were managed by the same group, and data were obtained from
specific database service. The main objective was to evaluate the 30-day mortality rate, but we also studied data of surgical specimen,
need for vascular resection and postoperative complications (gastric stasis, pancreatic fistula, pneumonia and reoperation rate).
Results - Thirty-day mortality rate was 2.1% (two patients). Complete resection with no microscopic residual tumor was obtained
in 93.8% of patients, and in 67.3% of cases pathology did not detected metastatic nodes. Among postoperative complications were
reported 6% of prolonged gastric stasis, 10.3% of pneumonia, 10.3% of pancreatic fistula and 1% of infection in the drain pathway.
Two patients underwent reoperation due to bleeding and infected hematoma caused by pancreatic fistula, and another for intestinal
obstruction because of adhesions at postoperative day 12. Conclusion - The pancreaticoduodenectomy as treatment procedure for
periampullary cancers has a low morbidity and mortality rate in services with experience in Hepato-Pancreato-Biliary surgery,
remaining as first-line treatment in resectable patients.
HEADINGS – Pancreatic neoplasms. Pancreaticoduodenectomy. Mortality.

INTRODUCTION

Pancreaticoduodenectomy (PDT), described by
Kausch in 1912 and popularized by Whipple in 1935,
is considered one of the most complex operations of
the digestive tract and remains the only treatment
with possibility of cure for periampullary cancers(40).
Even providing a low cure rate, surgery has benefits
on long-term survival(33), with better results for neoplasms of the ampulla of Vater, duodenum and small
distal cholangiocarcinomas, with less encouraging
results for pancreatic neoplasms. Furthermore, the
procedure is also utilized for benign lesions that may
arise in periampullary area, including pancreatic cystic
neoplasms, islet cell tumors, benign ampullary and
duodenal adenomas and chronic pancreatitis(10). This
procedure is historically associated with high rates
of postoperative morbidity and mortality, which has
been decreasing in recent decades in centers specia

lized in Hepato-Pancreato-Biliary surgery with lots
of surgeries per year, promoting chances of cure with
acceptable complication rates(8, 20, 30). This study aims
to present the results of pancreaticoduodenectomies
performed by the same Hepato-Pancreato-Biliary
team, discussing important aspects of the management of these patients, emphasizing the first 30 days.
METHODS

We performed a retrospective analysis of 97
consecutive patients undergoing pancreaticoduodenectomy between July 2000 and December 2012
by the same Hepato-Pancreato-Biliary group at Federal University of Health Sciences of Porto Alegre (UFCSPA) - Santa Casa de Misericórdia Porto Alegre.
The results were grouped according to the gender of
the patient, presence of jaundice and preoperative
serum albumin level. Enteral feeding through a nasoje-
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junal tube (positioned during surgery) was initiated after the
onset of bowel sounds, usually on the 3nd postoperative day,
at low volume (15-20 mL/h), being progressed as tolerated.
All patients underwent Whipple operation with locoregional
lymphadenectomy. The postoperative follow-up was performed by the surgical team and the results were analyzed
using Epi-info software version 3.5.1. The main objective
was to evaluate the 30-day mortality rate. Furthermore, we
studied data of surgical specimen, need for vascular resection
and postoperative complications (gastric stasis, pancreatic
fistula, pneumonia and reoperation rate).
RESULTS

Fifty-six patients were men and forty-one women (Table 1), with mean age of 63.8 +/- 13.5 years (29-84 years).
Sixty-six (68%) patients had jaundice at diagnosis, with a
mean serum bilirubin 9.5 +/- 8.2 mg/dL (0.3 to 39 mg/dL)
and serum albumin of 3.4 +/- 0.6 mg/dL (2.2 to 4.5 mg/dL).
The mean hospital stay was 15 days, ranging from 7 to 36
days, according to postoperative complications.
TABLE 1. Characteristics of the sample
Men
57.7%
Preoperative jaundice
68%
Age (years)
63.8 ± 13.5 (29-84)
Total bilirubin (mg/dL)
9.5 ± 8.2 (0,3-39)
Albumin (mg/dL)
3.4 ± 0.6 (2,2 – 4,5)
Bleeding (mL)
376.6 ± 179.1 (100-1200)
Lesion size (cm)
3.5 ± 1.7 (1-8)
Vessel resection
6.2%
Clear margins

93.8%

In 94 patients, the reconstruction of the digestive tract
was by pancreaticojejunostomy with internal stent (a thin
fenestrated silicone tube), hepaticojejunostomy and gastrojejunostomy (end-to-side), in the classical way and in this order,
as described by Child(11). Three patients underwent pancreaticogastrostomy and Roux-en-Y hepaticojejunostomy.
Histology of surgical specimens are shown in Table 2.
TABLE 2. Histopathology
Pathology report
Pancreatic adenocarcinoma
Ampullary adenocarcinoma
Distal cholangiocarcinoma
Duodenal adenocarcinoma
Cystadenocarcinoma of the pancreas
Chronic pancreatitis
Neuroendocrin tumor
Intraductal papillary mucinous neoplasm
Cystadenoma of the pancreas
Epidermoid carcinoma of the pancreas
Microcystic adenoma of the pancreas

30

n (%)
58 (59.8)
15 (15.5)
6 (6.2)
3 (3.1)
3 (3.1)
3 (3.1)
3 (3.1)
2 (2.1)
2 (2.1)
1 (1)
1 (1)
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The mean tumor size was 3.5 +/-1.7 cm (1-8 cm), with R0
resection in 91 (93.8%) patients. Sixty-five (67.3%) patients
showed no metastatic spread to lymph nodes. The 30-day
mortality rate was 2.1%. Six patients required en bloc resection of pancreatic head cancer and portal/mesenteric veins.
Of these, five (83.3%) had metastatic disease to lymph nodes.
Among complications in postoperative period, we observed local and general ones. The former include prolonged
gastric stasis in 6% and pancreatic fistula in 10.3% (Table 3).
One patient presented bleeding after pancreatic fistula on
postoperative day 8, needing surgical intervention. He died
11 days after in the intensive care unit (ICU), with multiple
organ dysfunction. The other patient who died in our series
developed and infected hematoma on postoperative day 12;
he was re-operated but died after 3 days. One patient had
infection in the path of the Penrose drain, located adjacent
to the biliary anastomosis, and was treated with intravenous
antibiotics.
TABLE 3. Significant postoperative morbidity
Local
Gastric stasis

6%

Pancreatic fistula

10.3%

Drain path infection

1%

General
Intestinal obstruction

1%

Pneumonia

10.3%

30-day mortality

2.1%

Among general complications, we observed a 10.3%-pneumonia rate. One patient required surgical intervention due to
intestinal obstruction because of adhesions, and reoperation
was performed on the 12th postoperative day, with good
outcome.
Pancreatic fistula was generally treated by keeping the
drain placed near the pancreatic anastomosis, and maintenance of enteral feeding through the nasojejunal tube, with
mean spontaneous closure of 14 days (4-31 days). Three
patients required total parenteral nutrition (TPN). One
patient for whom relaparotomy was performed for postoperative haemorrhage, and the others that were treated with
antibiotics, fasting and TPN for 5 and 8 days, respectively,
with good outcome.
DISCUSSION

Mortality after PDT has decreased progressively. In the
70s, it was approximately 25%(2), being referred currently as
less than 5%(27). Some series show no mortality(2, 10, 13, 34). However, postoperative morbidity has not experienced the same
decline, being around 30%-60% in recent reports(14, 31, 35, 37, 41).
Pancreatic fistula
The most important cause of mortality and morbidity
after PDT has been the fistula from pancreatic stump anas-
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tomosis(2, 3, 26, 35), which remains today as the Achilles’ heel of
this procedure(12, 15), accounting for approximately one third
of the postoperative complications(33).
Study published by Topal et al.(35) that analyzed 351
patients undergoing PDT showed that 12% had pancreatic fistula, with relevant mortality and re-operation rates,
also strongly associated with other complications such as
prolonged gastric stasis, evisceration and intra-abdominal
abscess. In our series, 10 (10.3%) patients had this postoperative complication, with the need of a new surgery in two of
them. Both died after the procedure. In the other patients,
clinical management was sufficient for good outcome. Other
national series show similar results, reporting 9.7% pancreatic
fistula rate(28).
In a series of 2000 consecutive PDT(18), the soft consis
tency of the pancreatic parenchyma was responsible for
an incidence of 22.6% fistula rate. This would generate an
increased risk of about 10 times compared with hardened
or intermediate consistency glands. These results have been
reproduced in other studies(5, 9, 23). The diameter of the Wirsung duct less than 3 mm was also associated with a 22% rate
of fistula, compared to 7% in ducts with a diameter greater
than 3 mm(36).
Currently, conservative treatment of pancreatic fistula
is feasible in most cases, with maintenance of abdominal
drains, percutaneous drainage, antibiotics and enteral/parenteral nutrition(3). Nowadays, a small number of patients
will require surgery, either to wash out the abdominal cavity
in cases of peritonitis and to repositioning drains, or even to
perform total pancreatectomy(36).
The anastomosis of the jejunum to the pancreatic
remnant and its variations of invagination, telescoping,
“duct-to-mucosa”, among others, remains the most widely
used method for reconstruction(4, 25, 32, 38). Pancreatic stenting
through pancreatic anastomosis after PDT has long been
reported by many authors(1, 24, 29, 42). Some reasons supporting
the usefulness of an internal stent are diverting the pancreatic
enzymes from the pancreatic anastomotic area and to allow
more precise placement of sutures during pancreatic anastomosis. However, there are lack of evidence that internal
pancreatic duct stenting decreases the frequency or the severity of postoperative pancreatic fistulas(6, 17, 42). Nevertheless,
we still continue placing internal stents in pancreaticojejunal
anastomosis during PDT.
The pancreaticogastrostomy is an alternative technique,
referred by many authors as being easy to perform and with
advantages due to the extensive intramural vascular network
of the stomach wall, failure in the activation of pancreatic
juice in the acidic environment of the gastric lumen and
accessibility of the anastomosis site by endoscopy, among
others(21, 44). In our series, in three patients the pancreatic
anastomosis was performed with the gastric remnant, with
a favorable outcome.
Prolonged gastric stasis
Postgastrectomy syndrome that occurs after PDT, characterized by nausea, vomiting, diarrhea and dyspepsia, is a
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common complication in the postoperative period, with series
reporting its incidence in up to 60%(16, 19, 39). The pathophysiology is still poorly understood, but mechanical obstruction
and reversible causes (abnormalities in serum electrolytes,
poor glycemic control, use of narcotics and pain, among
others) should be investigated and corrected before confirming this hypothesis. It is postulated that the removal of the
duodenum would be responsible for the decrease in serum
motilin(19), responsible for stimulating the migratory motor
complex of the gastrointestinal tract. This hypothesis is
supported by the positive results after the use of a motilin
agonist in low doses, the macrolide antibiotic erythromy
cin(19, 22), which has been reported as a reduction factor of
up to 37% in the incidence of gastroparesis. However, in
daily practice, the symptoms caused by delayed gastric
emptying can be improved by the use of prokinetic drugs,
such as bromopride or metoclopramide.
Independent risk factors for the occurrence of prolonged
gastric stasis are intra-abdominal complications such as
pancreatic fistula and abscess, whose incidence grows proportionally to the severity of these complications(19). Finally, the
prolonged gastric stasis is not usually a serious complication
with mortality risk, but can cause discomfort, increase the
length of hospital stay, hospital costs, and reduce the quality of life postoperatively. It is our opinion that many of the
labeled post-PDT gastroparesis are due to some technical
fault in the manufacture of gastroenterostomy, such as
angled anastomoses and/or with small diameter. Although
it has been reported that pylorus-preserving PDT (PPPDT)
and classical Whipple’s PDT are equal operations regarding
postoperative development of prolonged gastric stasis(10, 19),
we believe that devascularization and denervation of the
pylorus with subsequent pylorospasm in PPPDT may contribute to delayed gastric emptying.
R0 resection and vascular resection
Complete tumor resection is associated with prolonged
survival. Resections involving microscopic (R1) or macroscopic (R2) positive margins are reported in about 14%-40%
of patients and are associated with significantly worsened
long-term results when evaluated by multivariate analysis(7, 43).
A review of 12,101 patients published by Bilimoria et al.(7)
showed that margin involvement was observed in 24.4% of
cases (14.6% microscopic and macroscopic 9.8%); to undergo
surgery at low-volume centers (less than 7 resections/year)
gives 21% more chance of getting positive margins (OR 1.21,
95% CI, 1.01 to 1.43).
To achieve the goal of R0 resection is often necessary
to resect a segment of the vessel adjacent to the neoplastic
process. In six patients in this series, we performed resection
of portal-mesenteric wall, all reaching the goal of presenting
free margins. Vascular resections are complex procedures,
which increase morbidity and mortality and should only be
performed by experienced surgeons.
Final considerations
We believe that the critical point for the low early mortal-
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ity rate is the surgical team expertise in this operation. The
systematization of the surgical technique, together with
the growing volume of patients in recent years (in 2012, 12
patients were operated), enables greater familiarity with all
the details that involve pre, intra and post-operative period,
and culminate in satisfactory outcome.
The knowledge of the surgical anatomy and its variations,
and the familiarity with complex procedures such as vascular
sutures and use of prostheses, reduces intraoperative bleeding and makes the procedure faster. The careful preparation
of pancreatojejunostomy with good vascularization and
tension-free is of great significance, since pancreatic fistula
and its consequences are the main responsible for the morbidity and mortality in these patients. This was responsible
for the two deaths that occurred in our series.
It is worth remembering that improved intraoperative
anesthetic care and intensive care unit staff postoperatively
are important factors to achieve good outcomes.
This is a retrospective study, with all the limitations related to this design. However, as we use laboratory data and

results of pathological study stored in the computer system
of our institution, as well as surgical descriptions, there
were no major difficulty in data collection. Furthermore,
because we are analyzing early mortality rate, there was no
loss of follow up, since even patients who were discharged
before the first 30 days had at least one consultation for
surgical review.
CONCLUSION

Pancreaticoduodenectomy remains a complex surgery,
influenced by several variables related to the patient and
the surgical team. Without doubt, it is possible to reduce
the morbidity and mortality related to the procedure when
it is performed by skilled teams in high-volume centers and
specialized in Hepato-Pancreato-Biliary surgery. The technical refinement of surgeons, allied to technological advances,
anesthesiology and improved postoperative care, are able
to provide adequate support and improve clinical outcome,
achieving similar results of the centers of excellence.

Fontes PRO, Waechter FL, Nectoux M, Sampaio JA, Teixeira UF, Pereira-Lima L. Baixa mortalidade em 97 duodenopancreatectomias consecutivas: a
experiência de um grupo. Arq Gastroenterol. 2014,51(1):29-33.
RESUMO - Contexto - A duodenopancreatectomia é o procedimento de escolha para neoplasias ressecáveis da região periampolar. Estes tumores representam 4% dos óbitos por câncer, sendo referida como uma das mais baixas taxas de sobrevida em 5 anos. A cirurgia continua sendo um procedimento complexo com substancial morbi-mortalidade. Apesar dos relatos de até 30% de mortalidade, em serviços de excelência tem sido apontada
como inferior a 5% e estudos recentes mostram que a pancreatojejunostomia representa o “tendão de Aquiles” do procedimento. Objetivo - Avaliar
a morbi-mortalidade em 30 dias nesta série de pacientes ressecados. Métodos - Analisamos até o momento dados de 97 pacientes consecutivos submetidos à duodenopancreatectomia de julho de 2000 a dezembro de 2012. Todos os pacientes foram manejados pelo mesmo grupo e os dados obtidos
de banco de dados específico do serviço. O objetivo principal era avaliar a mortalidade em 30 dias, mas também foi reportado os dados referentes
ao espécime cirúrgico, a necessidade de ressecção vascular e complicações pós-operatórias (estase gástrica, fístula pancreática, pneumonia e taxa
de reoperação). Resultados - A mortalidade em 30 dias foi 2.1% (dois pacientes). Em 93.8% dos pacientes a ressecção foi completa com margem
microscópica tumoral negativa e em 67.3% dos casos não se detectou linfonodos metastáticos ao estudo anatomopatológico. Entre as complicações
pós-operatórias, foram relatadas 6% de estase gástrica prolongada, 10.3% de pneumonia, 10.3% de fístula pancreática e 1% de infecção no trajeto do
dreno. Dois pacientes foram submetidos a reoperação devido a sangramento e hematoma infectado decorrente de fístula pancreática. Um paciente foi
reoperado por obstrução intestinal por brida no 12º dia de pós-operatório. Conclusão - A duodenopancreatectomia como tratamento das neoplasias
periampolares é procedimento de baixa morbi-mortalidade em serviços com experiência em cirurgia hepatobiliopancreática, permanecendo como
tratamento de primeira linha em pacientes ressecáveis.
DESCRITORES – Neoplasias pancreáticas. Pancreaticoduodenectomia. Mortalidade.
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