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Topics: Reconstruction of the remnant pancreas after PD

Technique of pancreaticojejunostomy reconstruction
after pancreaticoduodenectomy

Oscar J. Hines and Howard A. Reber

Section of Gastrointestinal Surgery, David Geffen School of Medicine at UCLA, Los Angeles, CA 90095-6904, USA

jejunum becoming obstructed by recurrent cancer if
tumor recurs in the retroperitoneum.

Preparation of the pancreas for the anastomosis re-
quires that it be freed up circumferentially for a distance
of about 2cm from its cut surface. Posteriorly, this usu-
ally involves the ligation and division of several tributar-
ies to the splenic vein. On its cranial surface, there may
be some branches from the splenic artery that require
division. There are usually no significant vessels cau-
dally. Before any sutures are placed, the pancreatic duct
is identified and probed to be certain that it is patent out
into the body of the gland and that it has not been
obstructed by any sutures that were placed earlier (see
below). We then place a pediatric feeding tube (5 or 8F)
into the duct, which serves as a stent for the reconstruc-
tion that follows.

We perform a two-layer anastomosis using inter-
rupted 3-0 seromuscular silk sutures for the outer layer
and two continuous 3-0 absorbable (PDS) sutures for
the inner layer. The silk sutures for the posterior row
are placed first, beginning at the superior (cranial) mar-
gin of the pancreas. They are placed as horizontal
mattress sutures (i.e., parallel to the cut surface of the
pancreas) about 1–1.5cm back from the cut edge and
1cm deep into the pancreatic parenchyma. After the
suture is placed into the pancreas, a seromuscular bite is
taken in the bowel. This first suture is not tied until the
remaining ones that form the posterior row have all
been placed. Subsequent sutures are inserted in a simi-
lar fashion as horizontal mattress sutures in both the
pancreas and bowel, with bites approximately 1cm deep
into the pancreatic tissue that also encompass a cranial-
to-caudal distance of about 1cm (Fig. 1). Thus, most
anastomoses require only three or four posterior su-
tures. After all these sutures have been placed, they are
tied snugly, beginning with the one placed first and pro-
gressing in order. The first assistant apposes the bowel
to the pancreas as the sutures are tied to minimize ten-
sion; the sutures are cut on the knot. Any bleeding that

Introduction

Pancreaticojejunostomy is one of the three enteric anas-
tomoses performed during pancreaticoduodenectomy,
and technically, it is the most challenging. Historically, a
number of different anastomotic techniques have been
employed. Some favor a pancreatic duct-to-jejunal
mucosal anastomosis, some employ a pancreatic duct
stent, some even ligate or otherwise obstruct the ductal
system. Although almost all surgeons have abandoned
duct obstruction as a viable option, an overview of the
most popular techniques now used suggests that there is
no single approach that is clearly superior to the others.
In our view, it is most important to follow sound surgical
principles, and over years of practice, to become expert
in the particular technique that the surgeon has
adopted. What follows is a description of the technique
currently practiced by the authors in the Gastrointesti-
nal Surgery Section at UCLA, which has evolved over a
number of years of experience with a variety of methods
of reconstruction.

Initial steps in construction of
the pancreaticojejunostomy

The jejunal limb that will be used for the anastomosis is
closed at its end by a row of staples and reinforced by
several 3-0 seromuscular silk sutures and it is usually
brought behind the superior mesenteric artery and vein
in the position occupied formerly by the retroperitoneal
duodenum. However, in patients with duodenal cancers
involving the third or fourth portion of the duodenum,
we bring the jejunum through a hole in the transverse
mesocolon instead. This minimizes the possibility of the

Offprint requests to: O.J. Hines
Received: March 20, 2005 / Accepted: March 30, 2005

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.GENERAL ----------------------------------------File Options:     Compatibility: PDF 1.2     Optimize For Fast Web View: Yes     Embed Thumbnails: Yes     Auto-Rotate Pages: No     Distill From Page: 1     Distill To Page: All Pages     Binding: Left     Resolution: [ 600 600 ] dpi     Paper Size: [ 595.3 785.2 ] PointCOMPRESSION ----------------------------------------Color Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitGrayscale Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 150 dpi     Downsampling For Images Above: 225 dpi     Compression: Yes     Automatic Selection of Compression Type: Yes     JPEG Quality: Medium     Bits Per Pixel: As Original BitMonochrome Images:     Downsampling: Yes     Downsample Type: Bicubic Downsampling     Downsample Resolution: 600 dpi     Downsampling For Images Above: 900 dpi     Compression: Yes     Compression Type: CCITT     CCITT Group: 4     Anti-Alias To Gray: No     Compress Text and Line Art: YesFONTS ----------------------------------------     Embed All Fonts: Yes     Subset Embedded Fonts: No     When Embedding Fails: Warn and ContinueEmbedding:     Always Embed: [ ]     Never Embed: [ ]COLOR ----------------------------------------Color Management Policies:     Color Conversion Strategy: Convert All Colors to sRGB     Intent: DefaultWorking Spaces:     Grayscale ICC Profile:      RGB ICC Profile: sRGB IEC61966-2.1     CMYK ICC Profile: U.S. Web Coated (SWOP) v2Device-Dependent Data:     Preserve Overprint Settings: Yes     Preserve Under Color Removal and Black Generation: Yes     Transfer Functions: Apply     Preserve Halftone Information: YesADVANCED ----------------------------------------Options:     Use Prologue.ps and Epilogue.ps: No     Allow PostScript File To Override Job Options: Yes     Preserve Level 2 copypage Semantics: Yes     Save Portable Job Ticket Inside PDF File: No     Illustrator Overprint Mode: Yes     Convert Gradients To Smooth Shades: No     ASCII Format: NoDocument Structuring Conventions (DSC):     Process DSC Comments: NoOTHERS ----------------------------------------     Distiller Core Version: 5000     Use ZIP Compression: Yes     Deactivate Optimization: No     Image Memory: 524288 Byte     Anti-Alias Color Images: No     Anti-Alias Grayscale Images: No     Convert Images (< 257 Colors) To Indexed Color Space: Yes     sRGB ICC Profile: sRGB IEC61966-2.1END OF REPORT ----------------------------------------IMPRESSED GmbHBahrenfelder Chaussee 4922761 Hamburg, GermanyTel. +49 40 897189-0Fax +49 40 897189-71Email: info@impressed.deWeb: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<     /ColorSettingsFile ()     /LockDistillerParams false     /DetectBlends false     /DoThumbnails true     /AntiAliasMonoImages false     /MonoImageDownsampleType /Bicubic     /GrayImageDownsampleType /Bicubic     /MaxSubsetPct 100     /MonoImageFilter /CCITTFaxEncode     /ColorImageDownsampleThreshold 1.5     /GrayImageFilter /DCTEncode     /ColorConversionStrategy /sRGB     /CalGrayProfile ()     /ColorImageResolution 150     /UsePrologue false     /MonoImageResolution 600     /ColorImageDepth -1     /sRGBProfile (sRGB IEC61966-2.1)     /PreserveOverprintSettings true     /CompatibilityLevel 1.2     /UCRandBGInfo /Preserve     /EmitDSCWarnings false     /CreateJobTicket false     /DownsampleMonoImages true     /DownsampleColorImages true     /MonoImageDict << /K -1 >>     /ColorImageDownsampleType /Bicubic     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)     /ParseDSCComments false     /PreserveEPSInfo false     /MonoImageDepth -1     /AutoFilterGrayImages true     /SubsetFonts false     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /ColorImageFilter /DCTEncode     /AutoRotatePages /None     /PreserveCopyPage true     /EncodeMonoImages true     /ASCII85EncodePages false     /PreserveOPIComments false     /NeverEmbed [ ]     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>     /AntiAliasGrayImages false     /GrayImageDepth -1     /CannotEmbedFontPolicy /Warning     /EndPage -1     /TransferFunctionInfo /Apply     /CalRGBProfile (sRGB IEC61966-2.1)     /EncodeColorImages true     /EncodeGrayImages true     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>     /Optimize true     /ParseDSCCommentsForDocInfo false     /GrayImageDownsampleThreshold 1.5     /MonoImageDownsampleThreshold 1.5     /AutoPositionEPSFiles false     /GrayImageResolution 150     /AutoFilterColorImages true     /AlwaysEmbed [ ]     /ImageMemory 524288     /OPM 1     /DefaultRenderingIntent /Default     /EmbedAllFonts true     /StartPage 1     /DownsampleGrayImages true     /AntiAliasColorImages false     /ConvertImagesToIndexed true     /PreserveHalftoneInfo true     /CompressPages true     /Binding /Left>> setdistillerparams<<     /PageSize [ 576.0 792.0 ]     /HWResolution [ 600 600 ]>> setpagedevice



186 O.J. Hines and H.A. Reber: Technique of pancreaticojejunostomy

ness from the inside to the outside of the bowel wall,
about 3 mm back from the edge. The needle then is
driven from the outside of the pancreas about 1cm back
from the cranial margin so that it emerges from the cut
surface of the gland at a point about half way along the
anteriorposterior diameter of the gland (Fig. 2). This
suture is tied and the short end is cut. The second suture
is then placed just anterior to the first in a similar fash-
ion, tied, the short end cut, and then the needle is passed
through the full thickness of the jejunal wall so that
the suture is now on the outside of the bowel lumen. It
will be used later for the anterior inner layer of the
anastomosis.

The posterior inner layer of the anastomosis is now
performed by placing the first PDS suture in a continu-
ous over-and-over fashion from the pancreas through
the full thickness of the bowel wall. Bites into the pan-
creas should encompass about one half of the diameter
of the cut surface and should also be placed into the
duct lumen when that structure is encountered (Fig. 3).

On the bowel side, the sutures are placed about 2–
3 mm back from the cut edge. The plastic tube that had
been placed earlier into the duct lumen aids in its
identification during this part of the procedure, but the
surgeon must be careful that the sutures placed into the
duct do not inadvertently also pass through this stent.
Because the diameter of the duct varies, the number of
sutures placed into its lumen varies as well. In small
ducts (2–4 mm), as few as two sutures may be required;
larger ducts may require four or five. Also, because the
duct lumen is usually situated more cranially as viewed
from the cut pancreatic surface (rather than being cen-
trally located), the lower few bites of the pancreas with
this continuous PDS suture usually no longer incorpo-Fig. 1.

*

Fig. 2. a The two inner-row sutures are placed and tied. The
red suture is placed first and will become the posterior suture
line. The black suture will become the anterior suture line.

b The first suture is placed through the bowel and then
through the pancreatic tissue

was provoked by suture placement almost always stops
when the sutures are tied. The field is irrigated with
saline and the inner row of continuous sutures will be
placed next.

The jejunum is opened with electrocautery in a
straight line about 1 cm from the posterior row of tied
silks and parallel to the posterior cut edge of the pan-
creas (Fig. 2).

Because the jejunum will stretch during the anasto-
mosis, the length of the jejunal opening should be a
centimeter or so less than the long diameter of the
pancreas to which it will be attached. Again we begin to
place sutures at the cranial margin of the anastomosis.
The first of the two 3-0 PDS sutures is placed full thick-

a

b
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rate the duct. Instead, as with the first one or two su-
tures, they are placed only through the pancreatic pa-
renchyma and jejunum. When the entire posterior and
inferior pancreatic margin has been closed, the suture is
brought from the inside of the bowel lumen to the out-
side and is held in that position during the placement of
the anterior continuous suture (Fig. 4).

The anterior row of continuous suture is placed next
in the same way as the posterior row, encompassing the
remaining half of the diameter of the cut surface of
the pancreas. Exposure of the duct is now more difficult
because it is usually closer to the posterior surface of the
gland and the posterior sutures already placed between

Fig. 3. The posterior row of continuous suture is begun. Here
the needle is driven through the pancreas and is about to be
driven through the jejunal wall. The duct lumen has not been
included in this stitch

Fig. 4. The posterior-row suture has been completed and is
shown (black arrow) on the outside of the bowel. The anterior
row suture (white arrow) is placed next

the duct and the jejunum tend to obscure it. Neverthe-
less, the anterior row of sutures also should incorporate
the duct lumen, just as the posterior row did, and the
stent is useful to assure accurate placement. We remove
the stent when the last suture through the lumen of the
duct has been placed and continue with the anterior-
row suture until the closure of the pancreas and jejunum
is complete. The anterior-row suture is then driven full
thickness through the bowel wall, emerging from the
pancreas opposite the point where the posterior-row
suture ended. The two sutures are tied together and the
ends are cut (Fig. 5).

After irrigation of the field, the anterior row of inter-
rupted silk sutures is placed. They too are placed as
horizontal mattress sutures about 1–1.5cm back from
the PDS suture line and 1cm deep into the pancreatic
parenchyma. After the suture is placed in the pancreas,
seromuscular bites are taken in the bowel. As with the
posterior row of silk sutures, we begin at the cranial
margin of the pancreas and progress caudally, tying the
sutures only after they all have been placed. To mini-
mize the number of sutures that are placed into the
pancreas and because there always tends to be an excess
of jejunal tissue, we usually place two or even three
seromuscular bites into the bowel with each of the silk
sutures that have been placed once into the pancreas
(Fig. 6a).

When all the sutures are tied, the excess bowel is
pulled together (like an accordion) and becomes snugly
apposed to the pancreatic surface (Fig. 6b,c). This al-
most always provides a good seal for the inner layer of
the anastomosis, and even with a soft pancreatic paren-
chyma, the tissue is rarely cut through. Again, as the
sutures are tied in the order in which they were placed,
the assistant brings the bowel to the pancreas to mini-
mize tension. The sutures are cut, the field is irrigated,
and the remaining anastomoses are completed.

At the end of the operation, we place a closed suction
drain (Jackson–Pratt #10) through the anterior abdomi-
nal wall to the left of the midline, through an opening
in the transverse mesocolon behind the stomach and

Fig. 5.
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between the anterior surface of the anastomosis and the
left lobe of the liver.

Other considerations

We routinely send a cut slice of the pancreas resection
margin to the pathologist when the pancreas is
transected and before the entire specimen has been
removed. This provides sufficient time to assure that the
resection margin is free of tumor before we begin the
anastomosis.

Although the senior author used pancreatic duct
stents earlier in his career, he found no difference in the
incidence of fistulas or other complications without
them, and so no longer uses them. We have not found it
advantageous to use visual magnification for the perfor-
mance of the anastomosis.

Some years ago, the senior author performed end-to-
end pancreaticojejunal anastomoses in most cases, re-

Fig. 6. a Two sutures have been placed. Each encompasses one
bite into the pancreas and two into the bowel. b The first suture
is tied. c The second suture is tied

serving an end-to-side reconstruction for those in which
the pancreatic remnant was too large to invaginate into
the jejunal lumen. However, more recently, all are done
in an end-to-side fashion. This is because the jejunal
opening can always be made to be the exact size re-
quired, and also because it avoids the occasional prob-
lem of bleeding from injury to the vascular arcades in
the jejunal mesentery when the mesenteric border of
the bowel is sutured to the pancreatic tissue.

Prior to transection of the neck of the pancreas and
the removal of the pancreaticoduodenectomy speci-
men, we routinely place four transfixion sutures of 3-0
Prolene in each of the four corners of the gland, two on
each side of the proposed line of transection, to mini-
mize bleeding from the transverse pancreatic vessels.
The two sutures that remain in the pancreatic remnant
where the pancreaticojejunostomy will be created usu-
ally end up about 2 cm back from the cut pancreatic
surface at the cranial and caudal margins of the gland.
The two external silk sutures that are placed through

a

c

b



O.J. Hines and H.A. Reber: Technique of pancreaticojejunostomy 189

the pancreatic parenchyma at those cranial and caudal
margins are placed through tissue which is compressed
by these Prolene sutures. We believe that they may
actually provide additional strength to the pancreatic
parenchyma in those areas, which may help to avoid
tearing of the pancreas when the silk sutures are tied.
The suture in the cranial margin of the pancreas should
be placed to avoid obstructing the pancreatic duct. At
the time of the anastomosis, insertion of the stent into
the duct assures that this has not occurred (see above).

A recent UCLA review of the incidence and manage-
ment of pancreatic fistulas after pancreaticoduo-

denectomy (n = 437) found an overall incidence of
12.6% using the techniques described above. After re-
section for pancreatic cancer, the fistula incidence was
6.5%.1
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