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Introduction

Gastric cancer incidence has fallen over the past
decades along with the frequency of elective gastric
resection for gastric or duodenal ulcers has decreased
between 80 and 97% (1, 2). At the same time, the
rate of pancreaticoduodenectomy (PD) performed
for both benign and malignant diseases of the peri-
ampullary region has increased (3). Therefore, the
scenario of a partially-gastrectomized patient who
needs a PD is not so uncommon. In literature, few

cases of PD in patients who have previously under-
gone partial  gastrectomy are reported (4-6). Per-
forming PD in these patients is challenging because
of adhesions, bloodstream, anatomical changes and
length of the remnant intestine. 

Several techniques have been proposed to restore
pancreatic digestive continuity (7), but the issue of
the best reconstructive strategy remains controver-
sial.  However, a recent meta-analysis (8) has
demonstrated superiority of pancreaticogastrostomy
(PG) over pancreaticojejunostomy (PJ) in terms of
pancreatic fistula rate but it is not possible to per-
form a PG in partially-gastrectomized patient.  This
study retrospectively reviews our experience with
PD following distal gastrectomy. Although our se-
ries consists of only two patients, we suggest a novel
standardized PJ which allow surgeons to benefit
from same advantages of a typical PG. 
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The rate of pancreaticoduodenectomy (PD) performed for both be-
nign and malignant periampullary diseases has increased. In addition,
Roux-en-Y reconstruction after distal gastrectomy for cancer or ulcer is
still widely used. Therefore, a surgeon may be confronted with a par-
tially-gastrectomized patient who needs a PD. This is a very challen-
ging circumstance for surgeons because of adhesions, bloodstream, ana-
tomical changes and length of the remnant intestine.

In our experience, we performed two pancreaticoduodenectomies
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after distal gastrectomy in patients with periampullary tumors. We pre-
serve gastrojejunal anastomosis and perform an end-to-side pancreati-
cojejunostomy (PJ) on the afferent limb of gastrojejunal anastomosis
and a termino-lateral hepaticojejunal anastomosis on an independent
transmesocolic Roux-en-Y limb.

In literature, few cases of PD after distal gastrectomy are reported
and most of them consider only PD after Billroth II reconstruction.
Many authors have demonstrated pancreaticogastrostomy (PG) is supe-
rior to PJ in terms of lower risk of pancreatic and biliary fistula, but it
is not possible to anastomose pancreas stump with gastric wall in patients
who have been undergone distal gastrectomy. For this reason, we retro-
spectively review our experience about PD following distal gastrectomy
and suggest a novel standardized technique which allow surgeons to be-
nefit from same advantages of a typical PG also in this group of patients.
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Case reports

Case 1
A seventy-year-old woman with a neoplasm of

the pancreatic head was admitted to our hospital for
obstructive jaundice. The histopathologic examina-
tion of the endoscopic biopsies revealed an adeno-
carcinoma. A Roux-en-Y distal gastrectomy (Figure
1) for non-Hodgkin lymphoma and a colecistecto-
my for empyema emerged from her history. During
the surgery, a distal gastrectomy was evidenced with
a gastrojejunal anastomosis, a Roux-en-Y transmeso-
colic loop and a jejuno-jejunal anastomosis 30 cen-
timeters downstream of the duodenojejunal flexure.
A PD was performed with a vascular resection and
reconstruction of retropancreatic portal vein. The
patient was discharged from the hospital after nine
days with no postoperative complications.

Case 2
A sixty-eight-year-old man was referred to our

hospital due to a persistent abdominal pain. His his-
tory included a Roux-en-Y reconstruction after dis-
tal gastrectomy (Figure 1) and adjuvant chemioter-
apy for signet-ring cell carcinoma of the stomach.
He underwent TC and MRI with residual duodenal
neoplasm evidence. At explorative laparotomy, pre-
operative imaging diagnosis was confirmed. It was
recognized Roux-en-Y limb, gastro-jejunal and je-
juno-jejunal anastomosis and hard tissue of the duo-
denum evidence. During PD, middle colic vessels
ligation was required for neoplastic infiltration and
colic resection and anastomosis were performed.
There were no postoperative complications and the
patient was discharged after ten days. 

The reconstructive phase for both patients con-
sisted of a PJ and a hepaticojejunal anastomosis
(Figure 2). Gastro-jejunal anastomosis was pre-
served. An end-to-side PJ was performed on the af-
ferent limb of gastro-jejunal anastomosis: a Wirsung
stented duct-to-mucosa anastomosis with a 4-0
monolayer absorbable suture and a siero-muscolar
jejunal – pancreatic stump anastomosis with a 3-0
monolayer non-absorbable suture. Wirsung stent
was taken out through gastric wall. A termino-lateral
hepaticojejunal anastomosis was performed with a
4-0 monolayer absorbable suture on an independent
transmesocolic Roux-en-Y limb which was anasto-
mosed with the efferent loop of the gastrojejunal
anastomosis.

Discussion

Roux-en-Y reconstruction after distal gastrecto-
my for cancer or ulcer is widely used. A recent meta-
analysis (9) has showed it provides less of reflux
symptoms with significantly reduction of reflux gas-
tritis and esophagitis and improvement of quality of
life.  However, it is more time-consuming and has a
higher complication rate than other methods (10).
Nevertheless, many surgeons prefer Roux-en-Y re-
construction due to the decreased likelihood of bile
reflux which increases the risk of cancer in the rem-
nant stomach. 

In literature, there are few papers (4-6) with
small numbers of cases about PD in patients who
have been undergone partial gastrectomy. Oida et al.
(4) compared Imanaga’s-Cattell’s and Child’s recon-

Figure 1 - Anatomy after a Roux-en-Y distal gastrectomy. PD is a chal-
lenging surgery in these patients.
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structions after PD and demonstrated the superiori-
ty of the second one in terms of delayed gastric emp-
tying, but they did not use Roux-en-Y reconstruc-
tion. Bechi et al. (5) proposed a standardization of
reconstructive strategy after PD according to the
length of the afferent limb, but they considered Bill-
roth II and not Roux-en-Y previous partial gastrec-
tomy. Kawamoto Y. et al. (6) took into account only
PD in Billroth II reconstruction too.

In this paper, we suggest a standardization of PD
reconstruction in previous Roux-en-Y distal gastrec-
tomy. As in Billroth II reconstructions (5), in Roux-
en-Y a re-resection of gastro-jejunal anastomosis can
be avoided in order to decrease surgical time and
risks of complications. If re-resection is an unavoid-
able choice because of vascular or oncologic reasons,
greater stasis of bile or pancreatic juice in the affer-
ent limb may occur in Billroth II as well as in our
Roux-en-Y reconstruction with greater risk of pan-

creatic fistula.
Anastomose pancreas stump with the afferent

limb of gastro-jejunal anastomosis of Roux-en-Y
limb represent a solution to perform a PJ with same
well-known advantages of PG. Pancreatic fistula is
the most important and frequent complication after
PD. Recent randomized controlled trials (11-13)
and a recent meta-analysis (14) have demonstrated
PG is superior than PJ in terms of pancreatic fistula,
biliary fistula, intra-abdominal fluid collection and
hospital length of stay. About pancreatic fistula, it
may be linked to the prevention of pancreatic en-
zymes activation by gastric acid and consequently of
the anastomotic leak. Postoperative nasogastric de-
compression may continuously remove pancreatic
and gastric secretions decreasing any anastomosis
tension. Some authors (15) have also demonstrated
incidence of biliary fistula is significantly lower in
PG than in PJ. The presence in a nearby area of a
double anastomosis (PJ and hepatico-jejunal) in PJ
rather than a single biliary anastomosis in PG may
be the main reason why pancreatic and biliary fistula
are associated in PJ in 42.9% of patients (14).
Kawamoto Y. et al. (6) showed a reconstruction after
PD with PJ and hepaticojejunostomy on an au-
tonomous Roux-en-Y limb, but two patients of four
(50%) presented a pancreatic fistula with a long hos-
pital stay.

We perform a PJ which is functionally a PG.
Pancreatic enzymes inactivation and nasogastric de-
compression effect are provided and pancreatic and
biliary anastomosis are far away from each other and
performed on two different limbs.

Conclusions

PD in patients who have been undergone distal
gastrectomy is a challenging surgery. Our experience
shows Roux-en-Y reconstruction preserving gastro-
jejunal anastomosis with PJ on its afferent loop and
hepatico-jejunal anastomosis on an independent
limb may be an effective and safe alternative to typ-
ical Billroth II. This standardized strategy may help
surgeon to avoid most important postoperative com-
plications such as pancreatic fistula. 

Figure 2 - Gastro-jejunal anastomosis is preserved and is performed
a PJ on the afferent limb of gastro-jejunal anastomosis and a hepati-
cojejunal anastomosis on an independent transmesocolic Roux-en-Y
limb.
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