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TECHNICAL NOTE

Use of gelatin sponge to seal the biliary tract after percutaneous
transhepatic biliary drainage in patients with liver transplants
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ABSTRACT

Percutaneous transhepatic biliary drainage (PTBD) is commonly used in the treatment of malign
and benign biliary pathologies. Certain complications after PTBD may occur, such as biliary fistula,
biliary leakage, bilioma, and hematoma. The purpose of this study was to evaluate the safety and
effectiveness of using a sterile gelatin sponge to seal the biliary tract after PTBD in patients with
liver transplants to prevent complications. A total of 131 biliary drainages were introduced in 97
patients, and a sterile gelatin sponge was used to seal the biliary tract after removal of the biliary
drainage catheter. The patients were immediately examined for complications using ultrasound
and then followed up clinically unless imaging was required. Five fluid collections within the liver
with a diameter <2 cm, consistent with hematoma or bilioma, were resolved spontaneously. No
hematoma or bilioma required treatment, and no biliary leakage or fistula was detected. No compli-
cations related to the use of the sponge were observed. The use of a sterile gelatin sponge is a safe
and effective method for sealing the biliary tract to prevent complications after PTBD in patients
with liver transplants.
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ercutaneous transhepatic biliary drainage (PTBD) is commonly used in the treatment of

malign and benign biliary pathologies. Although considered rare and with an unknown

probability, complications after PTBD may occur in daily practice, such as biliary fistu-
la, biliary leakage, bilioma, and hematoma. Many interventional and surgical treatment ap-
proaches can be used when such complications are observed.'® In daily practice, materials
such as coils, liquid embolics, and vascular plugs may be used to close the biliary tract. One
study demonstrated the efficacy of using a gelatin sponge to close the tract in patients with
biliary drainage caused by benign or malignant diseases using a slightly different technique.’
The aim of the present study was to evaluate the safety and effectiveness of using sterile
gelatin sponge to seal the biliary tract after PTBD in patients with liver transplants to prevent
possible complications.

Technique

Institutional review board approval was obtained for this retrospective study, and the re-
quirement to obtain written informed consent was waived. We included adult patients with
living-donor liver transplants with long-term internal PTBD performed in two liver transplant
centers. The indication for biliary drainage was anastomotic and/or non-anastomotic biliary
strictures unresponsive to or not suitable for endoscopic interventions. The study involved
97 adult patients, 61 male and 36 female, requiring a total of 131 biliary drainages (30 pa-
tients with two and two patients with three biliary drainages). The catheterization time was
between two and 19 weeks, with a mean of 13 weeks.

All patients were heavily sedated or placed under general anesthesia. Proper antibiotic
prophylaxis was administered to all patients. All PTBDs were performed by the same interven-
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tional radiologist, with more than 15 years’
experience in hepatobiliary procedures. A
14F multipurpose drainage catheter (Cook
Medical, Bloomington, IN, USA) was used in
four patients with a single drainage catheter,
and a 12F SKATER catheter (Argon Medical
Devices, Dallas, TX, USA) was used for the
rest of the patients with single drainage cath-
eters. A 10F SKATER catheter was used for the
patients who required two or three drainage
catheters. This procedure was not performed
in patients with skin infections near the cath-
eter insertion site.

The catheters were flushed with saline,
and a contrast medium was injected into
the catheter to examine the biliary system.
Amplatz stiff guidewire (Boston Scientific,
Marlborough, MA, USA) was introduced into
the biliary drainage catheter, and then the
catheter was removed over the wire. An 11F
Radifocus Introducer Il sheath (Terumo Cor-
poration, Shibuya-ku, Tokyo, Japan) for 12F
and 14F catheters and 10F sheath for 10F
catheters were immediately placed over the
wire. Cholangiography was then performed
through the sheath to fully evaluate the bil-
iary system (Figure 1a). If and when biliary
drainage was considered successful, a com-
mercially available sterile gelatin sponge was
used to seal the biliary tract.

A piece of sponge (7 x 1 x 1 cm) was cut.
It was then squeezed by hand and formed
into a 7-cm-long cylinder with a diame-
ter of approximately 3 mm, similar to that
described in a previous study.’ The tip of
the sheath was pulled back into the liver
parenchyma under fluoroscopic guidance.
The length of the sponge was adjusted to
approximately equal the distance between
the tip of the sheath and the liver capsule.
The tip of the dilator was cut so that the
sponge could be pushed without being
punctured, and the head of the sheath
was then cut-off and the sponge placed
inside the sheath. Under fluoroscopic guid-
ance and using the dilator, the sponge
was pushed until it reached the tip of the

+ Complications after percutaneous transhe-
patic biliary drainage (PTBD) procedures
may occur.

* Many interventional and surgical treatment
approaches may be used when such com-
plications are observed.

* Using a gelatin sponge to seal the biliary
tract after removal of the PTBD catheter
may help prevent some of these possible
complications.

sheath (Figure 1b). If the sponge softened
following long contact with bile, the pro-
cedure was repeated using a new sponge.
The sheath was removed while the sponge
was placed using the dilator (Figure 1c).
If the patient had more than one cathe-
ter, the procedure was repeated for each
catheter. The skin was cleansed and then
covered using a sterile pad. Routine ultra-
sound examination was performed before
the patient left (Figure 1d). The patients
were then followed up clinically, and imag-
ing was performed only if indicated for any
other reason (Figure 2).

Results

All the biliary tracts were sealed success-
fully using this technique. There were five
local fluid collections with a diameter <2
c¢m near the tract in the liver consistent with
bilioma or hematoma, discovered using the
first ultrasound; however, no treatment was
indicated. They were followed up using ultra-
sound and were all resolved spontaneously.
No other complications, such as biliary fis-
tula, bile leakage, or hematoma, were ob-

-

served. No complications related to the use
of the sponge were observed.

Discussion

This study demonstrates that using a
sterile gelatin sponge after PTBD may be a
safe and effective method for preventing
possible complications. Using sterile gelatin
sponges is also cost-effective because they
are relatively cheap and widely available.
The implementation of this technique is also
simple and takes only a couple of minutes.To
our knowledge, this is the first study to pres-
ent a specific technique to prevent complica-
tions after PTBD.

Spongostan is a sterile water-insoluble,
absorbable, porcine gelatin used to maintain
local hemostasis. These gelatin sponges have
been used in surgical operations for decades.
They have also been successfully used to
close biliary tracts in patients with various
benign and malignant disorders that require
biliary drainage® and to occlude vessels and
seal tracts in various situations. We also suc-
cessfully occluded a biliary cutaneous fistula

Figure 1. (a-d) Fifty seven-year-old patient with a liver transplant and long-term PTBD. (a) Cholangiography
through the sheath after removal of the catheter revealing filling of the intrahepatic biliary tree and passage
of contrast medium through the duodenum. (b) The sheath was pulled into the liver parenchyma and the
sponge inserted (arrows). (c) The sheath was removed while the sponge was placed. (d) Ultrasound showing
the sponge within the liver parenchyma (arrows). PTBD, percutaneous transhepatic biliary drainage.
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Figure 2. (a, b) Forty-eight-year-old patient with a liver transplant after the removal of a long-term PTBD
catheter. Non-enhanced computed tomography immediately after removal of the catheter: (a) axial and
(b) coronal reformatted images showing a gelatin sponge with contrast medium within the biliary tract
(arrows). PTBD, percutaneous transhepatic biliary drainage.

that developed after prolonged biliary drain-
age in two patients using this material. In
fact, we developed the concept of routinely
closing the biliary tract after successfully oc-
cluding the tract of a patient with a biliary cu-
taneous fistula following the failure of glue
and coil closure attempts at another center.
The rationale behind sealing the tract with
an absorbable sponge is to give the liver time
to expand and then fill the tract naturally.

This study has some limitations. First,
this was a retrospective study with no con-
trol group. Second, given the rarity of such
complications, the number of patients was
relatively limited. Third, although post-pro-
cedure imaging follow-up is not included in
our routine practice, we did not perform any
specific imaging follow-up other than ultra-
sound after the use of this material.

In conclusion, use of a sterile gelatin
sponge to seal the biliary tract after PTBD
may be a safe and effective method for pre-
venting possible complications in patients

with liver transplants. This technique might
also potentially be used for other patients
with PTBD. Further comparative studies with
a larger number of patients are necessary to
confirm our findings.
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