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Two Thousand Consecutive ().
Pancreaticoduodenectomies

John L Cameron, MD, FACS, Jin He, MD, PhD

BACKGROUND: The first successful local resection of a periampullary rumor was performed by Halsted in
1898. Kausch performed the first regional resection in 1909, and the operation was popular-
ized by Whipple in 1935. The operation was infrequently performed until the 1980s and
19905

STUDY DESIGN: Two thousand consecutive pancreaticoduodenectomies performed by 1 surgeon (JLC) from the
1960s to the 2000s were retrospectively reviewed from a prospectively maintained database. The
first 1,000 were performed over a period of 34 years, the second 1,000 over a period of 9 years.

RESULTS: The most common indication throughout was adenocarcinoma of the head of the panecreas
(PDAC, 46%). Benign intraductal papillary mutinous neoplasm (IPMN) increased from

Cameron JL, He J. J Am Coll Surg 2015;220:530-6.
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Pancreatic

Table 4. Morbidity

Eancer
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Complication %
Delayed gastric emptying 410 21
Wound infection 222 11
Cardiac event 69 3
Pneumonia 38 2
Delayed bleeding 32 2

Chyle leak 28 1
Any complication 894 4

Mortality 1,55%

’

Cameron JL, He J. J Am Coll Surg 2015;220:530-6



PANCREATIC EISTULA

A frustrating complication
3-455
L' Major cause of morbidity and mortality

5 general mortality
255 € grade
L Technical aspects of the anastomosis.
O Various procedures have been described.

Bi chler MW, et al. Br J Surg 2000; 87: 883-889



THES IDEAL PANCREATOENTERIC ANASTOMOSIS

L Good blood supply to the pancreatic stump

O Pancreatic juice flow into the intestinal
or gastric lumen,

O Suitable for all pancreatic stumps and all
pancreatic ducts,

L Easy to perform and easy to learn

Buchler MW, et al. Br J Surg 2000; 87: 883-889



L PANCREAS

Pancreatic texture

Duct size

Blood supply to the stump
Pancreatic duct output
Pathologic features

O Patient
Age, Sex
Bilirubin Ilewvel
Comorbid illness
Ll Operation
Operating time
Blood loss

Type of anastomosis
Stent use

& O0thers

BMi

Nutritional stutus
Fluids
Lai ECH, et al. Arch Surg 2009;144:1074-80

RISK EFACTORS
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Table 2. Fistula Risk Score for Prediction of Clinically
Relevant Pancreatic Fistula after Pancreatoduodenectomy

(Model )
Risk factor Parameter Points™
Gland texture Firm 0
Soft 2
Pathology Pancreatic adenocarcinoma
Or pancreatitis 0

Ampullary, duodenal,

Negligible O

Low 1-3

Moderate 4-6

cystic, islet cell 1

Pancreatic duct =5 0
diameter, mm 4 1

3 2

2 3

<1 4

Intraoperative blood <400 0
loss, mL 401—700 1
701—1,000 2

= 1,000 3

High 7-10
g *Total 0 to 10 points.

Callery MP, et al. J Am Coll Surg 2013;2016:

Anastomosis
1-14



Risk factors

1 Pancreatic texture and fistula (%)
Hard 0%
Soft 25%

] Factors (soft pancreas):

1. Normal exocrin function
High volume of pancreatic juice output
2. Associated with pancreatic duct size (thin)

3. Damage of the pancreas during anastomosis

Yeo CJ, et al. Ann Surg 2000;232:419-29



Quality of anastomosis
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From the 'Departamento de Cirurgia, Universidade ~ ABSTRACT - Background: Pancreatoduodenectomy is a technically challenging surgical

Federal do Maranhdo, S&o Luis, MA; “Universidade procedure with an incidence of postoperative complications ranging from 30% to 61%. The
&?Lﬁigﬁc%%;’ﬁ:%oﬂzﬁ;ﬁgﬂ%ﬁsj&tg procedure requires a high level of experience, and to minimize surgery-related complications
RS; “Hospital S3o Rafael, Salvador, ’BA; 5Hospitai and mortahty, a high-quality standard surgery is imperative. Aim: To gnder;tand the Bre!zman
Santa Marcelina, Sdo Paulo,SP; *Hospital Santa Lucia, practice patterns for pancreatoduodenectomy. Method: A questionnaire was designed
Brasilia, DF; "Hospital das Clinicas da Universidade to obtain an overview of the surgical practice in pancreatic cancer, specific training, and
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Torres OJM , et al. Arq Bras Cir Dig 2018; 30:190-6



Surgical strategies

1 Oclusion of the pancreatic duct

) Pancreatogastrostomy

Classic

Montenegro technique

1 Pancreatojejunostomy
Ducto-to-mucosa
Invagination
Peng technique

Heidelberg technique
1 Octreotide

Lai ECH, et al. Arch Surg 2009;144:1074-80
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Surgical strategies

] Stent into the pancreatic duct

Internal

External

J Pancreatojejunostomy

Classic
Y loop

Braun
1 Biological glue

] Total Pancreatectomy

Lai ECH, et al. Arch Surg 2009;144:1074-80



Peng Technique

Peng S, et al. Am J Surg 2002;183:283-
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The stump of the jejunum is everted
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‘The mucosa is destroyed
by electric coagulation
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Invaginating Technique
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Invaginating technique
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Duct-to-mucosa Technique
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Servigo de Cirurgia do Aparelho Digestivo
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Pancreato-gastrostomy

Oussoultzoglou E, et al. Arch Surg 2004; 139:327-35



Montenegro Technique

Courtesy from Roland Montenegro Costa



Montenegro Technique

Courtesy from Roland Montenegro Costa




Pancreatogastrostomy
Montenegro Technique

Courtesy from Roland Montenegro Costa



Blumgart Technique
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a Placing U-sutures (dorsal part) =

d Completion of U-sutures (ventral part)

b Approximation of the jejunum
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€ Longitudinal view of completed anastomosis

Pancreas

Small bowel

f Transverse view of completed anastomosis

Kleespies A, et al. Br J Surg 2009;96:741-50
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Pancreatic anastomosis after
pancreatoduodenectomy: A
position statement by the
International Study Group of
Pancreatic Surgery (ISGPS)

Shailesh V. Shrikhande, MD,* Masillamany Sivasanker, MD,* Charles M. Vollmer, MD,?

Helmut Friess, MD,® Marc G. Besselink, MD," Abe Fingerhut, MD,® Charles ]. Yeo, MD,'

Carlos Fernandez-delCastillo, MD,* Christos Dervenis, MD," Christoper Halloran, MD,’

Dirk . Gouma, MD," Dejan Radenkovic, MD,;’ Horacio J. Asbun, MD,* John P. Neoptolemos, MD,’
Jakob R. Izbicki, MD,! Keith D. Lillemoe, MD,* Kevin C. Conlon, MD,™

Laureano Fernandez-Cruz, MD," Marco Montorsi, MD,” Max Bockhorn, MD,! Mustapha Adham, MD,?
Richard Charnley, MD,? Ross Carter, MD,” Thilo Hackert, MD,* Werner Hartwig, MD,' Yi Miao, MD,"
Michael Sarr, MD," Claudio Bassi, MD," and Markus W. Biichler, MD," for the International Study
Group of Pancreatic Surgery (ISGPS) Mumbai, India, Philadelphia, PA, Munich, Hamburg, and

Hoidalhower §lovmama Asmctordom Thoe MNethovlande lves Aasctwin Rocfon WA Afhewne lrsacs T dvwvhand

Single Limb x Roux in Y
Stomach X Jejunum
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Suggestion

Mumbai (India)
January 2016

Barretos - Sao Paulo Novembro 19-23, 2018
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MODIFIED HEIDELBERG TECHNIQUE FOR PANCREATIC ANASTOMOSIS

Anastomose pancredtica pela técnica de Heidelberg modificada
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Torres OJM, et al. Arq Bras Cir Dig 2017;30:260-3
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Stay suture

Protect the anastomosis




Posterior duct-pancreatic suture

Three sutures are placed on the posterior wall of the
pancreatic duct to the posterior pancreatic parenchyma. The
stitches are performed with 5-0 double needle prolene at the

4 o'clock, 6 o’'clock, and 8 o’clock
R, L .

Barretos - Sdo Paulo Novembro 19-23, 2018



Anterior duct-pancreatic suture

Three sutures are placed on the anterior wall of the
pancreatic duct to the anterior pancreatic parenchyma. The
stitches are performed with 5-0 double needle prolene at the
10 o’clock, 12 o’clock, and 2 o’clock positions.

J ‘N d I'/.

Barretos - Sado Paulo Novembro 19-23, 2018



Posterior outer layer

Running suture with 4-0 single needle prolene on the
posterior aspect the pancreatic parenchyma with the Jjejunal
seromuscular layer.



Posterior inner layer

The sutures in the 4 o’clock, 6 o’clock, and 8 o’clock
positions are passed from outside to inside in the inferior
edge of the jejunum at the same positions.



Posterior inner layer

The sutures in the 4 o’clock, 6 o’clock, and 8 o’clock
positions are passed from outside to inside in the inferior
edge of the jejunum at the same positions.




Anterior inner layer

: N
The sutures in the 0 o’clock, o’clock, and 2 o’clock
positions are passed from inside to outside in the superior edge
of the jejunum and are knotted with the plastic stent into the

jejunal lumen.
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A running suture is performed with 4-0 single needle
on the anterior aspect of the pancreatic parenchyma with

prolene,
jejunal seromuscular layer.
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