
Identification of retrograde peristalsis determines the afferent limb during double-
balloon ERCP: the tidal wave sign

Double-balloon endoscopy is used in
endoscopic retrograde cholangiopan-
creatography (ERCP) in patients with sur-
gically altered gastrointestinal anatomy
[1]. In this procedure, it is difficult to
identify the afferent limb of a Roux-en-Y
anastomosis; therefore, intraluminal in-
jection of indigo carmine and carbon
dioxide enterography has been used [2,
3]. We report a novel method to identify
the afferent limb.
The endoscope is inserted into the Roux-
en-Y site without an antispasmodic
agent. Retrograde peristalsis is detected
in the afferent limb and antegrade peri-
stalsis in the efferent limb (▶Fig. 1 a).
The finding of intestinal mucosal in-
volvement in the attachment can be
seen in retrograde peristalsis (▶Fig. 1b),
whereas this finding cannot be seen in
antegrade peristalsis (▶Fig. 1 c). We
called this the “tidal wave sign”; the
limb with this sign is the afferent limb
(▶Fig. 2), and the limb without it is the
efferent limb (▶Fig. 3).

▶Video1 shows the findings in a typical
patient. At the Roux-en-Y site, one lumen
was judged to have antegrade peristalsis;
the intestinal mucosa was not involved in
the attachment. We evaluated this lu-
men as negative for the tidal wave sign
and identified it as the efferent limb.
The other lumen had retrograde peristal-
sis and the intestinal mucosa was in-
volved in the attachment. We evaluated
this lumen as positive for the “tidal wave
sign” and identified it as the afferent
limb.
We analyzed consecutive cases between
January 2013 and August 2018; this
technique was used after March 2016.
The tidal wave sign was evaluated pro-
spectively in 31 examinations involving
17 patients with a Roux-en-Y anastomo-
sis. In 26/31 examinations (83.9%), the
afferent limb was accurately identified,
while accuracy without this technique
was 50% in 10 cases. The accuracy when
using this sign was significantly higher
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▶ Fig. 1 Schematics of a Roux-en-Y site showing that: a retrograde peristalsis is found in the
afferent limb, while antegrade peristalsis is found in the efferent limb; b intestinal mucosal
involvement in the attachment can be found in retrograde peristalsis; c no intestinal mucosal
involvement in the attachment is found in antegrade peristalsis.

▶ Fig. 2 Endoscopic views showing a positive tidal wave sign, meaning this limb is identified
as the afferent one.
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than when not using it (P=0.009). This
sign helps to determine the afferent
limb during double-balloon ERCP in pa-
tients with a Roux-en-Y anastomosis.
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Video 1 Double-balloon endoscopy at the Roux-en-Y site, with one lumen evaluated as

being negative for the tidal wave sign and the other as positive, which allowed them to be
identified as the efferent and afferent limbs, respectively.

▶ Fig. 3 Endoscopic views showing no evidence of the tidal wave sign, meaning this limb is
identified as the efferent one.
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