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Technical note

Laparoscopy-assisted uncut Roux-en-Y operation after distal
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Kelly [8], reported that this method preserved gastric
emptying and prevented the Roux stasis syndrome.

In Japan, the uncut Roux operation is not yet con-
sidered an alternative method. Moreover, the use of
the laparoscopic uncut Roux-en-Y gastrojejunostomy
after distal gastrectomy has not been reported in
the English-language literature. We performed 42
laparoscopic uncut Roux-en-Y gastrojejunostomies
for gastric carcinoma. Here we describe the tech-
nical details and the initial results of our surgical
technique.

Method

Operating-room setup

Under general anesthesia, each patient was placed in
the supine position with the legs apart. A 20° head-up
tilt was applied in order to prevent the transverse colon
or small intestine from visually compromising the op-
erative field. The surgeon stood on the patient’s right,
with the first assistant on the patient’s left and the
camera operator between the patient’s legs.

Surgical technique

After pneumoperitoneum was established using the
open technique, five ports were placed and a flexible
electrolaparoscope was introduced through the in-
fraumbilical port.

The complete uncut Roux-en-Y gastrojejunostomy
is illustrated in the schema in Fig. 1. This method is
a modified Billroth II operation, which is accomplished
by stapling across the afferent limb of the Billroth II
gastrojejunostomy in continuity just proximal to the
stomach and performing a side-to-side anastomosis  for
40cm between the afferent limb and the efferent limb,
which is designated a “Braun enteroenterostomy”.

Abstract
In order to prevent the Roux stasis syndrome that sometimes
follows Roux-en-Y gastrojejunostomy after distal gastrec-
tomy, a new type of reconstruction, called the uncut Roux-en-
Y technique, has been reported. We successfully performed 42
laparoscopy-assisted uncut Roux-en-Y gastrojejunostomies.
Here we describe our technique and the initial outcome.
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Introduction

Billroth I gastroduodenostomy is the standard recon-
struction technique after distal gastrectomy in Japan,
whereas Roux-en-Y gastrojejunostomy is now used
worldwide for the prevention of alkaline reflux gastritis,
esophagitis, dumping syndrome, and carcinogenesis of
the gastric remnant [1–3]. However, some patients who
receive Roux-en-Y gastrojejunostomy suffer from the
Roux stasis syndrome [4]; this reportedly occurs in ap-
proximately 30% of patients who undergo a Roux-en-Y
gastrojejunostomy after distal gastrectomy [5]. This
syndrome consists of nausea, vomiting, abdominal dis-
comfort, and bloating after meals. In 1988, van
Stiegman and Goff [6] reported an alternative method
of Roux construction that included performing a
Billroth II gastrojejunostomy, occluding the afferent
jejunal lumen with linear staples, and diverting
pancreaticobiliary secretions through a jejunojejunos-
tomy, to prevent bile reflux gastritis. This new method is
referred to as “uncut Roux-en-Y gastrojejunostomy”.
In 1990, Morrison et al. [7] and in 1992, Miedema and
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We first perform laparoscopic mobilization of the
stomach and en-bloc lymph node dissection. Next, a 4-
cm-long minilaparotomy is made on the upper abdo-
men, through which the en-bloc-mobilized stomach
and lymph nodes are delivered, and the stomach is
transected. This procedure thereby allows complete
distal gastrectomy with lymph node dissection.

Laparoscopy-assisted reconstruction is then started.
First, the transverse colon is retracted cephalad to ex-
pose the ligament of Treitz, and the jejunum 25cm dis-
tal to this ligament is delivered via the minilaparotomy.
The position of the gastrojejunostomy, whose length
is 4 cm, is determined. Next, a Braun anastomosis is
created extracorporeally. We routinely perform the
enteroenterostomy by joining the afferent to the effer-
ent limb about 15 and 40cm, respectively, down from
the determined position of the gastrojejunostomy. Next,
a stapler without a blade (linear cutter without a knife;
Ethicon, Cincinnati, OH, USA) is placed across the

afferent jejunal limb just distal to the created Braun
anastomosis (Fig. 2). This stapler is closed and fired
extracorporeally, which enables occlusion of the affer-
ent jejunal lumen without division of the jejunum (Fig.
3). Seromuscular sutures are placed on this staple line,
and the delivered jejunum is replaced into the abdomi-
nal cavity (Fig. 4).

The operation then returns again to a laparoscopic
procedure. The gastrojejunostomy is started while ob-
serving the created Braun anastomosis and stapling
across the jejunum laparoscopically. The corner of the
greater curvature of the stomach stump is cut, and a
small hole is made on the site of the planned gastroje-
junostomy, using Laparosonic Coagulating Shears

Fig. 1. Schema of the uncut Roux-en-Y operation. The uncut
Roux-en-Y operation theoretically maintains more normal
neuromotor activity in the Roux limb than the conventional
Roux-en-Y method, and minimizes enterogastric reflux. The
stapling occlusion of the afferent loop can break down,
necessitating conversion of the operation to Billroth II with
attendant enterogastric reflux. Solid black arrows indicate the
gastric enteric stream. White arrows indicate the biliary
enteric stream. Broken black arrows indicate the propagation
of enteric pacemaker potentials

Fig. 2. Stapling across the afferent jejunal limb. A linear cut-
ter without a knife is placed across the afferent jejunal limb
just distal to the created Braun anastomosis (Braun anast.)

Fig. 3. Stapled occlusion of the afferent jejunal limb. The
occlusion of the afferent jejunal lumen without division of the
jejunum is performed using the linear cutter without a knife
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(Ethicon). One jaw of the endoscopic linear stapler is
inserted into the jejunum and the other into the stom-
ach (Fig. 5A). The device is closed and fired, creating a
gastrojejunostomy. The firing of the stapler converts the
two holes into one common entry hole, which is closed
by a laparoscopic hand-sewn technique (Fig. 5B). Two
seromuscular sutures are placed between the afferent
loop and the lesser curvature of the gastric remnant to
lift up the afferent loop, with the aim of preventing food
flowing into the afferent loop. Finally, the seromuscular
suture between the stomach and efferent loop is placed
on top of the created V-shaped anastomosis, because
this is the weakest point, due to the remaining tension.
The completed laparoscopic uncut Roux-en-Y anasto-
mosis is shown in Fig. 6.

Results

From February 2004 to January 2005, we performed
laparoscopic uncut Roux-en-Y gastrojejunostomies for
gastric cancer in 42 patients who had provided their
informed consent after receiving a full explanation of
the laparoscopic gastrectomy with the novel reconstruc-
tion method.

All procedures were completed without conversion
to open surgery. The reconstruction took a mean time
of 46min, which is substantially longer than the corre-
sponding time for an extracorporeal Billroth I gas-
troduodenostomy (28min), but is shorter than the time

Fig. 4. Completed extracorporeal procedures. The seromus-
cular sutures are placed on the occlusion staple line and the
extracorporeal procedures are completed. Arrowheads show
the presumed position of the gastrojejunostomy

Fig. 5A,B. Laparoscopic gastrojejunostomy. A One jaw of
the endoscopic linear stapler is inserted into the jejunum and
the other into the stomach. B The created common entry hole
is closed by a laparoscopic hand-sewn technique

Fig. 6. Completed uncut Roux-en-Y gastrojejunostomy. A
Gastrojejunostomy; B stapled occlusion of the afferent jejunal
limb; C Braun anastomosis
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taken for a laparoscopy-assisted Roux-en-Y (58min) or
a Billroth II gastrojejunostomy (53 min). There were no
instances of anastomotic leakage or stricture.

From November 1997 to January 2005, we performed
54 procedures of laparoscopic or laparoscopy-assisted
conventional Roux-en-Y gastrojejunostomy. In the con-
ventional Roux-en-Y gastrojejunostomies, the gastroje-
junostomy was created on the greater curvature via
an antecolic route, laparoscopically. The difference in
the incidence of postoperative gastric stasis between the
uncut and conventional Roux operation groups was
evaluated using the c2 test. In all 96 patients (42 with
uncut and 54 with conventional Roux operations), the
degree of lymph node dissection was less than D2. Post-
operative gastric stasis occurred in 6 of the 54 patients
(11%) in the conventional Roux operation group, but
in only 2 of the 42 patients (4.8%) in the uncut Roux
operation group (P < 0.05). Although 2 patients suf-
fered from delayed gastric emptying, both of them
made a rapid recovery following the suspension of
meals for 7 days.

The average follow-up period in the uncut group was
6.6 months (range, 1 to 12 months). None of the 42
patients suffered from reflux esophagitis during the
follow up. A postoperative endoscopic examination was
performed in 20 patients, and none of these patients
experienced bile regurgitation from the jejunum to the
gastric remnant. However, we consider that bile reflux
in the jejunum to the gastric remnant cannot be diag-
nosed by incidental endoscopy. We intend assessing the
efficacy of hepatobiliary scintigraphy for evaluating bile
reflux.

Discussion

The Roux-en-Y gastrojejunostomy is currently consid-
ered a valid reconstruction method after distal gastrec-
tomy for gastric cancer [1–4]. Patients with Roux stasis
syndrome [6] present with vomiting, epigastric pain, and
weight loss. This syndrome is due to motor incoordina-
tion in the intestinal folds, originating from ectopic
pacemakers, because the intestine is isolated from its
natural pacemakers located in the duodenum, which
produces a reflux towards the gastric stump [7,8]. In
theory, maintaining myoneural continuity between the
duodenal pacemaker and the Roux limb can prevent
the Roux stasis syndrome. A new type of operation (the
uncut Roux-en-Y operation) was reported to maintain
this myoneural continuity. This is accomplished by sta-
pling across the afferent limb of the Billroth II gastroje-
junostomy in continuity just proximal to the stomach
and performing a side-to-side anastomosis between the
afferent limb and the efferent limb. Morrison et al. [7]
and Miedema and Kelly [8] reported that the staple

lines placed across the jejunal wall for the uncut Roux-
en-Y operation did not disrupt myoneural continuity to
the uncut Roux limb in dogs. Ectopic pacemakers did
not appear in the limb, and gastric emptying and Roux
limb transit were preserved [7,8]. Noh [9] reported that
the uncut Roux-en-Y operation in humans was able to
alleviate not only the Roux stasis syndrome but also
alkaline reflux gastritis and esophagitis, by preserving
the motility of the Roux limb and by diverting duodenal
juice from the gastric remnant. We therefore consider
the uncut Roux-en-Y operation to be one of the best
reconstruction methods after distal gastrectomy.

The use of laparoscopic treatments for gastric cancer
is increasing due to the advantages of less invasive
surgery [10–13]. The standard reconstruction methods
after laparoscopic distal gastrectomy are Billroth I or
II, or conventional Roux-en-Y gastrojejunostomy. As
far as we are aware, a technique of laparoscopic or
laparoscopy-assisted uncut Roux-en-Y gastrojejunos-
tomy has not been reported previously. We performed
42 laparoscopy-assisted uncut Roux-en-Y operations
after distal gastrectomy, and the postoperative courses
in most of the patients were uneventful. In open sur-
gery, stapling across the afferent is usually started after
the accomplishment of the Billroth II gastrojejunos-
tomy. However, in our procedures, first, both the sta-
pling occlusions of the afferent limb and the creation of
the Braun enteroenterostomy are performed extracor-
poreally via a minilaparotomy, and, next, the Billroth II
gastrojejunostomy is carried out intracorporeally. We
think that it takes a long time to do all of the anasto-
motic procedures intracorporeally. Hence, it is recom-
mended to perform the stapling occlusion and Braun
anastomosis extracorporeally, and the gastrojejunos-
tomy intracorporeally. If the extracorporeal stapling
occlusion and Braun anastomosis are performed after
intracorporeal gastrojejunostomy, excessive tension
may be present at the anastomotic site of the
gastrojejunostomy, which can cause leakage of the
gastrojejunostomy. We therefore perform the ex-
tracorporeal stapling and Braun anastomosis before the
intracorporeal gastrojejunostomy.

In intracorporeal gastrojejunostomy, if the entero-
tomy for insertion of the linear stapler is made on the
efferent loop, the procedure of closing the common
entry hole — which is created by firing the linear stapler
— can cause stricture of the efferent loop and delayed
gastric emptying. Therefore, this enterotomy is usually
made on the afferent loop.

We usually adopt the antiperistaltic Billroth II gas-
trojejunostomy in our uncut Roux-en-Y operation. If an
isoperistaltic anastomosis and an enterotomy on the
afferent loop for is attempted linear stapler insertion,
the linear stapler must be inserted through the left-
upper trocar, and the insertion of both jaws of the linear
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stapler into the small hole of the afferent loop and
gastric remnant is very difficult technically, due to the
left subcostal bone hindering the manipulation. How-
ever, the antiperistaltic anastomosis enables us to insert
the linear stapler via the right-lower trocar and make
the enterotomy on the afferent loop. Manipulating the
linear stapler via the right-lower trocar is very smooth
and safe, hence, our first choice is the antiperistaltic
Billroth II gastrojejunostomy. However, if the surgeon
judges that an isoperistaltic anastomosis is preferable,
because there will be lower tension, and less angulation
and undesirable twisting than in the antiperistaltic op-
eration, the isoperistaltic method must be selected. In
the isoperistaltic operation, the enterotomy for the in-
sertion of the linear stapler is made on the efferent loop,
the linear stapler is inserted through the right-lower
trocar, and the created common entry hole has to be
closed with a careful and delicate laparoscopic hand-
sewn technique. In six of our patients we adopted the
isoperistaltic Billroth II anastomosis, and the postop-
erative courses in all six were uneventful.

There is one problem with the uncut Roux-en-Y
operation: the stapled occlusion of the afferent loop is
frequently recanalized, eventually allowing bile access
to the gastric remnant [14–16]. In this series we did not
experience recanalization of the uncut staple line in the
afferent loop, and the incidence of Roux stasis syn-
drome was lower than that in the conventional Roux-
en-Y operation. However, our follow-up period was
short and the number of cases was small, and so the
postoperative evaluation was inadequate. Therefore,
we intend to accumulate further clinical outcomes of
this operation.

The laparoscopy-assisted uncut Roux-en-Y operation
after distal gastrectomy is both feasible and safe. We
consider that our operation may represent the best
option for reconstructions after laparoscopic distal
gastrectomy.
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