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Techniques for ...

Extracting Bile Duct Stones

Features of the Memory 8-Wire Basket
Introduction

Endoscopic sphincterotomy (EST) and subsequent removal of stones is a well-established treatment for bile duct
stones. This procedure is currently performed all over the world, and it is recognized as much more convenient and
much less invasive than surgical procedures. However, in practice, stone removal is sometimes difficult and time consuming. I am introducing here my technique using a Cook Medical Memory 8-wire basket for stone extraction after EST.

I. Extraction Devices
Baskets and balloon catheters are usually used for the removal
of common bile duct stones. Baskets are generally used for
stone extraction in Japan, but balloon extraction catheters are
also used for this purpose, especially to remove small stones
and biliary sludge.
Currently, various types of baskets are commercially available,
and standard 4-wire baskets seem to be the most popular in the
world. However, I prefer to use an 8-wire basket with a spiral form
(See Figure 1: Memory 8-Wire Basket), because it offers several
advantages as stated later, as well as a wire-guided version for
special situations.

II. Steps of Stone Removal
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Insertion of Extraction Devices

Currently, we use a wire-guided sphincterotome. After EST,
we usually remove the wire guide with the sphincterotome.
However, I recommend that beginners leave the wire guide
in the bile duct. In cases with a peri-ampullary diverticulum,
sometimes the incision cannot be made sufficiently, and the
opening also sometimes collapses into the diverticulum.
In this situation, insertion of extraction devices is difficult.
Especially in multiple stone cases, repeated cannulations
are complicated and take time. However, the collapse of the
opening can be prevented by leaving a wire guide in place,
making it easier to insert extraction devices into the bile duct.
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Capturing the Stone

The most basic technique of capturing a stone with a standard
4-wire basket is to advance the catheter until upstream of the
stone, then pull the catheter back slowly after opening the
basket. Stone capture is accomplished by moving the catheter
up and down in the vicinity of the stone. If the stone seems
to be drawn into the basket, the basket can be moved up and
down to verify that the stone has really entered it, then slowly
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Figure 1: Memory 8-Wire Basket

closed to secure the stone. At this step, if the stone is grasped
too tightly, it may break into many fragments, which would
make subsequent removal complicated and difficult. Therefore,
careful attention should be paid in closing the basket gently to
avoid breaking the stone.
If the stone is quite small
(less than 4 mm in diameter),
capturing it with a standard
4-wire basket is often difficult.
In Japan, a balloon extraction
catheter is often used in
such situations instead of
a basket. However, this is
sometimes difficult because
the stone can get caught on
the inferior extremity of the
bile duct (Figure 3). To avoid
this situation, we prefer to
use a Memory 8-wire basket.
The Memory 8-wire basket is
suitable for capturing stones
because it is shaped like a net.
Figure 3: Stones are sometimes
caught at the inferior extremIn practice, after opening the
ity, and cannot be removed
basket upstream of the stone,
using a balloon.
the stone is usually captured
by simply pulling back on the
catheter with the basket opened. Once the stone is captured,
it is easy to keep it in the basket. This makes it very easy to
remove the stone from the papilla with the basket opened.
On the other hand, this benefit turns into a shortcoming in
some situations. Special attention should be paid in cases
with a large stone as well as with multiple stones, because it
is much more difficult to release stones from a Memory 8-wire
basket. To prevent basket impaction, this basket should not be
used in cases with large stones (probably larger than 15 mm
in diameter). In addition, in cases with multiple
stones, each
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lowest stone. However, if the stones are extremely small, it can be used in a similar manner to a single
stone case (see Figures 4-A, 4-B, 4-C).
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Removing the Stone from the Papilla

Several maneuvers are performed to remove a stone from the papilla, and all or some of these are
carried out simultaneously. The first is simply pulling back on the basket catheter. If the incision
of the EST is sufficient and the stone is not too large, it can be extracted from the papilla with
this operation alone. However, more often than not, additional steps must be taken. This involves
deflecting the scope’s tip away from the papilla while applying traction to the basket catheter.
Concrete steps include: (1) releasing the up angle of the scope (switching from the down angle);
(2) pushing the scope forward; and (3) turning the scope clockwise (the most effective step). (See
Figure 5) If the stone cannot be removed even when these maneuvers are repeated, the remaining
method is to remove the basket together with the scope itself. However, since this applies force in
a completely different direction from the axis of the bile duct, operators must be aware of the risk
of lacerating the papilla, as well as the possibility of injuring the bile duct and the pancreas. This last
method should be avoided if at all possible.
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Figure 5:
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(1) Release the up angle
(2) Push the endoscope forward
(3) Turn the endoscope clockwise
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We work in a referral center for liver transplantation (LT) in Northern Italy where diagnosis and
treatment of biliary complications after LT is a frequent challenge. ERCP is now considered the
first approach to confirm the presence of an anastomotic stricture and to proceed to its treatment
which is carried out with a high rate of success. As recent data suggests, progressive increase of
the number of plastic stents placed side-by-side across the stricture (multi-stenting) achieves
a prolonged clinical remission.
In one case, a 52-year-old patient presented with itching and
progressive impairment of cholestasis six months after LT for HCV
cirrhosis performed at our center. An anastomotic biliary stricture
was suggested by magnetic resonance cholangiography. During
ERCP, a tight stricture was confirmed. A dilation with a 4-mm
hydrostatic balloon catheter was performed and a single 10-French
plastic stent placed across the anastomosis. In a few weeks, the
itching resolved and the cholestasis markedly improved. Therefore,
fig.1
as it is our common practice, we
performed endoscopic multi-stenting therapy, in which we
progressively increase the number of plastic stents placed side-byside across the stricture every three months for one year. The Fusion
System was used (Fig 1 and 2) and our patient was successfully
treated with no recurrence of itching and cholestasis.
Endoscopic therapy consists of placing a single plastic stent across
the anastomosis as the first step, and then multi-stenting for one year fig.2
with stent exchanges at three-month intervals to prevent clogging.
When we used the traditional 480-cm wire guide, we dilated the residual stricture first and
placed more multiple stents thereafter, being limited by the maximal diameter of the balloon
dilator available and by the need of multiple insertions of the catheter through the papilla and
the strictured/angulated anastomosis, alongside stents already in place. The Fusion System has
changed our traditional approach and led to better clinical results
in a shorter time and with minimal discomfort for the patient. With
the Fusion System, the sequence of steps to increase the number of
stents has changed. After removal of the occluded stents, we now
1) place first the new stents with the same number as the previous
procedure less one, 2) dilate the residual stricture with the balloon
dilator alongside the stents already in place across the anastomosis
(Fig 1 and 3) add stents one-by-one according to maximal diameter
of the CBD (Fig 2 and 3). These procedural changes were made
fig.3
possible by the technical characteristics of the Fusion System
which allows us to maintain a stable access to the biliary tree during all steps of the procedure
and by the use of intraductal exchange achieving the placement of multiple stents with one
short wire guide. We have used the Fusion System in more than
twenty procedures. Only one dilatation per session was needed
with little discomfort for the patient and no stent displacement.
A higher number of stents, three to five, were placed at the time
of final treatment and a wider patency of the biliary anastomosis
was seen at one year after stent removal. The nurses on our staff
have commented on the ease of use with this short wire guide
system and leads to shortening of procedures.
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Releasing the Captured Stone

In cases with multiple stones, it is necessary
to insert the extraction device into the
bile duct repeatedly to remove the stones,
each time releasing the captured stone
in the duodenum. Stones can be released
relatively easily with a standard 4-wire
basket by opening the basket completely
and shaking the stones out by moving the
catheter back and forth quickly. However,
when a Memory 8-wire basket is used, it is
difficult to release the stones using only this
method. In such cases, one should press
the tip of the basket against the duodenal
wall beside the papilla with the basket fully
opened. This maneuver opens the basket
elliptically, with the basket wires coming
away from the stone. As a result, the stone
can be released easily by closing the basket
in this position. (Figure 6).

Figure 6:
Press the basket against the
duodenal wall and release
the stone

Although
more difficult,
the same
technique can
be used to
release a stone
from a Memory
8- wire basket
in the bile duct
by pressing
the basket’s
tip against the
bile duct wall.

Conclusion
I have introduced the technique to remove
bile duct stones using a Memory 8-wire
basket. I hope that these techniques are
helpful for beginners.
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