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Endoscopic retrograde cholangiopancreatography (ERCP) plays
an important role in the diagnosis and management of biliary
strictures and cholangiocarcinoma (CCA).' The diagnosis of
CCA often requires a combination of bile duct biopsy, aspira-
tion, and brushings. These techniques can be challenging be-
cause of the desmoplastic (fibrotic) characteristics of CCA, and
the paucicellular nature of the tumor, leading to the presence of
minimal malignant cholangiocytes.'

Current techniques include brush cytology, bile duct biopsies
via freehand cannulation of the bile duct using pediatric biopsy
forceps, bile duct aspiration, and cholangioscopy-directed biop-
sies. Brush cytology has been the standard approach; however,
it has low sensitivity, with studies reporting a detection rate
ranging from 18% to 60%.” Cholangioscopy-directed biopsies
are reported to have a sensitivity of 60% to 70%; however, they
are limited by the endoscopists’ expertise and availability and
the cost of the procedure.™ Freehand biliary cannulation with
tissue sampling using pediatric biopsy forceps is technically
challenging, can be associated with adverse events such as
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bleeding and perforation, and is limited by the small size of the
sample that can be obtained.” The yield of pediatric forceps bi-
opsy is moderate, with an overall sensitivity of 56%.” Bile duct
aspiration has little additional advantage when compared to the
other methods.” When multiple methods are combined, such as
with the combination of brush cytology and endoscopic biopsy,
the cumulative yield improves to 70%.°

Recently, wire-guided (WG) biopsy forceps have been devel-
oped (Histoguide; Steris), which allow for the advancement of
the standard-size biopsy forceps in the bile duct over a guide-
wire. We present our experience with this new WG biopsy for-
ceps in a series of patients undergoing ERCP for the evaluation
of biliary strictures.

All consecutive patients who underwent ERCP with WG
biopsy forceps for the evaluation of biliary stricture between
October 2021 and November 2021 were included. The patient
demographics and the clinical and procedural characteristics
were also recorded. Endoscopic procedure reports were re-
viewed to determine the indications for the procedure, location
of the stricture. interventions performed (bile duct biopsy,
cholangioscopy-directed biopsies, brushings, aspiration), and
location of the biopsy taken with the WG biopsy forceps. The
clinical data collected included information on patient anato-
my, final pathology results, and the 30-day adverse events. The
primary outcomes of this study were the technical and clinical
success rates. Technical success was defined as successful can-
nulation of the bile duct and tissue collection using the WG
biopsy forceps. Clinical success was defined as an accurate his-
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tological diagnosis of the biliary stricture. Secondary outcomes
included sensitivity of the histological diagnosis obtained using
the WG biopsy forceps compared to the conventional methods
(bile duct brushings, aspiration) and procedure-related adverse
events. Descriptive statistics were calculated for all the variables.
This study was approved by the local institutional review board.

The novel WG biopsy forceps used in all patients is a WG
forceps that measures 230 cm in length, has a channel diameter
of 4.2 mm, and is compatible with a 0.035 inch guidewire. The
catheter diameter is 2.1 mm, the jaw opening width is 8.0 mm,
and the jaw diameter is 2.2 mm (Fig. 1). The forceps can pass
over a guidewire and be used with a short-wire technique. The
jaw of the biopsy forceps cannot be positioned over the guide-
wire, but the remainder of the catheter is placed over the guide-
wire.

All the procedures were performed by a single endoscopist.
Biliary sphincterotomy was performed in all cases before using
the WG biopsy forceps. The forceps were advanced into the
bile duct over a 0.025 inch or a 0.035 inch guidewire (Fig. 1A,
B), and all procedures were performed using the short-wire

technique. The WG forceps were then advanced to the level
of the stricture under fluoroscopic guidance (Fig. 1C, D). The
forceps was opened below the stricture, advanced towards the
stricture, and closed while maintaining slight forward pressure
on the forceps for tissue acquisition. Three to four samples were
obtained per procedure.

Six consecutive patients underwent the ERCP procedure
using the WG biopsy forceps to evaluate the biliary strictures.
All patients were men with a median age of 73 years. The pri-
mary indication for the procedure was biliary stricture in all
patients. The biliary strictures were located in the common bile
duct (n=4) and hilum (n=2) (Table 1). All patients underwent
tissue sampling using the WG forceps. Bile duct brushings for
cytology were also performed in all patients. Single-operator
cholangioscopy (SOC)-guided biopsies were performed in one
patient concomitantly with the biopsy using the WG forceps,
whereas one patient underwent SOC during a prior ERCP.
The histopathologic findings were consistent with malignancy
in five patients, while one patient had a benign stricture. The
technical success rate of the WG forceps was 100%. The clinical

Fig. 1. (A) Endoscopic view showing wire-guided biopsy forceps being inserted into the papilla. (B) Side view of the forceps over a guidewire
with the forceps open. (C) Fluoroscopic view of the open forceps in the hilum. (D) Fluoroscopic view of the closed forceps after tissue acquisi-
tion.

Table 1. Patient and procedural characteristics

Patient I)ﬂ]iocatiop of Final Pathology of WG Sl’gt(l:l_(zili(;g t(e)cfi Pathology of bile  Pathology of
ary stricture  pathology  biopsy forceps biopsies duct aspiration brushings

1 Hilum Malignant Malignant - - Malignant

2 Hilum Malignant Benign Malignant Benign Benign

3 CBD Malignant Malignant Indeterminate Benign Indeterminate

4 CBD Malignant Malignant - - Malignant

5 CBD Malignant Malignant - - Indeterminate

6 CBD Benign Benign Benign = Benign

Diagnostic accuracy - - 0.83 0.66 0 0.5

WG, wire-guided; SOC, single-operator cholangioscopy; CBD, common bile duct; -, not applicable.
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success rate was 83%. One patient with a hilar stricture required
a repeat ERCP with SOC-directed biopsies to yield a diagno-
sis of malignancy. The accuracy for appropriate pathological
diagnosis was 83% for WG biopsy forceps and 50% for biliary
brushings. In one case, when the SOC-directed biopsies were
indeterminate, a repeat ERCP using the WG biopsy forceps for
tissue sampling yielded a diagnosis of malignancy. The clinical
success rates of bile duct brushings and SOC-directed biopsy
were 50% and 66%, respectively. There were no adverse events,
need for admission, or mortality within 30 days of the procedure.

In this study, we report our preliminary experience with the
use of WG biopsy forceps for the evaluation of biliary strictures
during ERCP. Technical success was achieved in all patients,
and the diagnostic accuracy (83%) of WG forceps was compa-
rable to or higher than that of the other available modalities.
In addition, the use of WG forceps was safe, with no reported
adverse events.

Diagnostic strategies have also been evolving, including bio-
markers, proteomic analysis by mass spectrometry, microRNA
analysis, and fluorescence in situ hybridization in other biolog-
ical specimens. Other reported techniques include the use of a
longer cytology brush, which continues to have a low diagnos-
tic yield of approximately 30%, or probe-based confocal laser
endomicroscopy. Probe-based confocal laser endomicroscopy
was evaluated in a multicenter study and showed increased di-
agnostic yield when combined with standard techniques; how-
ever, the technical complexity, resources needed for endoscopist
training, and costs are barriers to its widespread use.” One cen-
ter developed a novel triple lumen catheter to allow the passage
of larger biopsy forceps; however, its safety and efficacy have
not yet been studied.’

SOC has been increasingly used because it provides direct
visualization of strictures, allowing for targeted biopsies. The
sensitivity described in prior studies is variable.” A randomized
controlled trial reported a sensitivity of 68% in detecting malig-
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nant strictures with SOC when compared with brushings.
systematic review of ten studies, SOC biopsies had a sensitivity
of 60.1% for detecting malignant strictures and a specificity
of 97%." The lower sensitivity is attributed to the small size of
the specimens that can be obtained. However, some of these
data are from before the availability of the newer iteration of
cholangioscopy-guided biopsy forceps (SpyBite Max; Boston
Scientific). Overall, this method appears to be better than brush
cytology, and its main limitations include the cost and the need
for experienced endoscopists.

Tappata et al. Wire-guided biopsy forceps in ERCP

The ideal tissue sampling method is simple, safe, efficient,
and inexpensive. The new WG biopsy forceps are a useful addi-
tion to the armamentarium of advanced endoscopists for tissue
sampling during ERCP. These forceps are relatively easy to use
and add little time to the procedure. In our preliminary analy-
sis, WG forceps yielded a diagnosis in all cases, except for one
case where there was the presence of hilar stricture. Although
we had a technical success rate of 100%, one possible limitation
of this tool is that the jaw part of the WG biopsy forceps is not
positioned over the wire, and hence it can be challenging to
advance it into the biliary tree in select cases, especially in those
with an unstable duodenoscope position. Another possible lim-
itation is that it might not be possible to achieve accurate tissue
sampling for strictures in the hepatic hilum, intrahepatic ducts,
or infiltrative strictures located mainly in the bile duct wall be-
cause the jaw portion of the device is not positioned over the
guidewire and might not follow the guidewire once it enters the
bile duct and intrahepatic ducts. However, all the cases includ-
ed in this report were infiltrative strictures located mainly in
the bile duct wall. Moreover, the biopsies are conducted under
fluoroscopic guidance; therefore, endoscopic visualization was
unavailable, as with cholangioscopy.

The limitations of this study include being a single-center
study with small sample size, given the preliminary nature of
the study. Hence the results likely do not represent a complete
overview of the safety and efficacy of this method, and it would
be beneficial to investigate this technique further in a larger
number of patients at a variety of centers. Despite these lim-
itations, our preliminary experience shows that WG biopsy
forceps appear to be an effective, easy-to-use, and safe tool for
tissue sampling in ERCP and are useful in evaluating biliary
strictures during ERCP.
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