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ABSTRACT

INTRODUCTION: The ideal reconstruction method for pancreaticoduodenectomy following a gastrectomy
with Billroth I or Roux-en-Y reconstruction is unclear. Methods: We reviewed a series of seven pancre-
aticoduodenectomies performed after gastrectomy with the Billroth II or Roux-en-Y method. Results:
While preserving the existing gastrojejunostomy or esophagojejunostomy, pancreaticojejunostomy and
hepaticojejunostomy were performed by the Roux-en-Y method using a new Roux limb in all cases. Four
patients experienced postoperative complications, although the specific complications varied.
DISCUSSION: A review of the literature revealed 13 cases of pancreaticoduodenectomy following gas-
trectomy with Billroth II or Roux-en-Y reconstruction. Three patients out of six (50%) in whom the past
afferent limb was used for the reconstruction of the pancreaticojejunostomy and hepaticojejunostomy
experienced afferent loop syndrome, while 14 previous and current patients in whom a new jejeunal
limb was used did not experience this complication.

CONCLUSION: The Roux-en-Y method, using the distal intestine of previous gastrojejunostomy or jejuno-
jejunostomy as a new jejunal limb for pancreaticojejunostomy and hepaticojejunostomy, may be a better
reconstruction method to avoid the complication of afferent loop syndrome after previous gastrectomy

with Billroth II or Roux-en-Y reconstruction if the afferent limb is less than 40 cm.
© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The present work has been reported in line with the PROCESS
criteria [1].

Although the frequency of gastric resection for gastric or duo-
denal ulcers and gastric cancer is decreasing [2], surgery is an
important treatment option for severe ulcer diseases and all stages
of gastric cancer. The frequency of pancreaticoduodenectomy (PD)
is increasing, along with the rising number of pancreatic or peri-
ampullary tumors [2] and the improvement of surgical techniques.
Therefore, the likelihood of performing PD in patients who previ-
ously underwent gastrectomy will continue to increase. However,
PD following gastrectomy is a difficult task, because of adhesions
and the varying anatomical structures of the remaining organs.
Reconstruction of PD following gastrectomy reconstructed with
the Billroth I (B-I) method can be performed similarly to a clas-
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sical PD, except for the smaller remnant stomach [3,4]. However,
reconstruction of PD after Billroth II (B-II) or Roux-en-Y (R-Y) gas-
trectomy reconstruction needs special consideration regarding the
bloodstream and length of the remnant intestine. This study retro-
spectively reviews our experience with PD following gastrectomy
reconstructed with B-II or R-Y method, as well as perioperative
complications.

2. Methods

We retrospectively reviewed all patients who had undergone PD
between 2005 and 2015 at Kurashiki Central Hospital, in Okayama,
Japan. Among 306 patients, 16 patients (5.2%) underwent gastrec-
tomy before PD and seven of these (six males and one female) had
their gastrectomy reconstructed with the B-II or R-Y method. We
examined PD reconstruction and perioperative complications in
this set of patients.

3. Results

Patient characteristics, diagnoses for the preceding gastrec-
tomy, indications for PD, and perioperative results are summarized
in Table 1. Methods of reconstruction after PD are illustrated in

2210-2612/© 2017 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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PD surgeries under these conditions. Surgical times and estimated
blood loss volumes were acceptable in all cases. An average hospi-
tal stay of 29 days was also acceptable in Japan because under the
Japanese insurance system, patients are generally allowed to stay in
the hospital until they can live in their homes without professional
support.

In the reconstruction of PD, we utilized the R-Y method using
the distal intestine of the past GJ or JJ as a new jejunal limb, avoid-
ing the use of the remnant afferent jejunum. When making a new
jejunal limb, ischemia of the jejunum distal to the previous EJ or
GJ (Fig. 1, red arrows) must be taken into consideration. There-
fore, it is important to preserve at least one jejunal artery to this
limb and check the bloodstream by clamping the marginal arteries
before resection of the mesentery. Four complications greater than
Clavien-Dindo grade 3 occurred, but none of them were related to
ischemia of the preserved jejunum.

A PubMed search on May 2016 with the key words
“pancreaticoduodenectomy” and “gastrectomy” revealed seven
English-language reports [4-10] describing 13 cases of PD follow-
ing gastrectomy reconstructed with the B-II or R-Y method. These
cases are summarized in Table 2. In seven cases, the reconstruc-

Table 2

Fig. 2. An example of reconstruction of pancreaticoduodenectomy using the past
afferent limb for pancreatic and biliary reconstruction.
a: the length of the afferent limb.

tion of PD was similar to ours, preserving the existing GJ or EJ and
performing PJ and HJ by the R-Y type method making a new jeju-
nal limb. In the other six cases, the previous afferent limb was
used for pancreatic and biliary reconstruction (Fig. 2). Interest-
ingly, three patients out of six (50%) using the past afferent limb for

List of reported patients who underwent pancreaticoduodenectomy following gastrectomy with Billroth II or Roux-en-Y reconstruction.

gastrectomy pancreaticoduodenectomy

case | age | sex
diagnosis | surgery | reconstruction | interval(yr) diagnosis reconstruction | complication | length*
duodenal

19 | 52 | M distal B-Il 20 cholangiocarcinoma Whipple none N.A
ulcer
gastric

200 1 44 | M distal B-ll 3 islet cell tumor Whipple ALS 10
ulcer
gastric

38 177 | M distal B-Il 15 islet cell cancer ok none N.A
ulcer
gastric

48 | 69 | M total R-Y 3 pancreatic cancer Whipple ALS N.A
cancer
gastric pancreatic

568 | 46 | M total R-Y 1 Whipple none N.A
ulcer gastrinoma
gastric

649 | 71 | M total R-Y 10 pancreatic cancer | modified Child none N.A
cancer
gastric

7% | 68 | M total R-Y 4 cholangiocarcinoma Whipple none N.A
cancer
gastric

88 | 69 | M total R-Y 10 pancreatic cancer | modified Child ALS 20
cancer

9" | 56 | M gastric total B-ll 4 pancreatic cancer N/A none N.A
cancer
gastric ca. of duodenal

108 | 75 | F distal B-Il N.A Child none 50
ulcer papilla
duodenal ca. of duodenal

11® | 59 | F distal B-ll N.A Child none 50
ulcer papilla
gastric

12° | 62 | M total R-Y 10 pancreatic cancer Child none 40-50
cancer
gastric

13?9 | 68 M total R-Y 12 IPMN Child none 40-50
cancer

Shaded cases indicate reconstruction using the previous afferent jejunal limb for pancreaticoduodenectomy and cholangiojejunostomy.
M: male, F: female, B-II: Billroth Il reconstruction, R-Y: Roux-en-Y reconstruction, ALS: afferent loop syndrome, N/A: not available.

*Length of the new afferent limb (Fig. 2b) in shaded cases and jejunum from pancreaticojejunostomy to jejunojejunostomy in nonshaded cases (Fig. 1a).

**Pancreaticojejunostomy using the past afferent limb and cholangiojejunostomy using a new jejunal limb.
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the reconstruction of PD experienced afferent loop syndrome (ALS)
while another 14 patients, including our patients, did not experi-
ence this complication. Afferent loop syndrome mostly develops
after B-II reconstruction with gastrectomy [11], but also devel-
ops after PD [12]. The etiology of ALS is multifactorial, involving
such factors as radiation enteropathy, markedly angulated or fixed
afferent limb placement resulting in luminal obstruction, surgical
technique, adhesions, and intestinal ischemia [12]. A short afferent
limb and obstruction distal to the J] caused by adhesions have been
suggested to cause ALS [4] after PD following gastrectomy recon-
structed with the B-II or R-Y method. Although the length of the
afferent limb (Fig. 2, b) is not mentioned in all previously reported
cases, two out of three ALS cases had only quite short afferent limbs.
By using the remaining part of the afferent loop for PJ] and HJ, we
can reduce the number of intestinal anastomoses. However, when
the afferent limb is short, torsion or kinking as a result of adhesion
could occur, resulting in a luminal obstruction that can cause ALS.
The determination the most appropriate length of afferent limb for
PJ and HJ is difficult, but at least 50 cm is necessary, and we should
not use the remnant afferent jejunum for the PJ and HJ if it is less
than 50 cm, in order to avoid ALS.

5. Conclusion

To the best of our knowledge, there have been no previous
English reports concerning the reconstruction following PD in
patients who have previously undergone distal gastrectomy with
Billroth II or Roux-en-Y reconstruction. The Roux-en-Y method,
using the distal intestine of previous gastrojejunostomy or jejuno-
jejunostomy as a new jejunal limb for pancreaticojejunostomy and
hepaticojejunostomy, may be a better reconstruction method to
avoid the complication of afferent loop syndrome for those patients
if the afferent limb is less than 50 cm. However, the number of cases
is small. Sufficient size study is necessary to establish a standard
reconstruction procedure for these conditions.
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