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Direct visualization of the biliary and pancreatic ducts 
has become indispensable in a selected group of pancrea-
tobiliary conditions that represent a high diagnostic and 
therapeutic challenge not easily resolved by conventional 
techniques [1]. One of the major challenges includes the 
evaluation of indeterminate biliopancreatic strictures, re-
garding malignancy concern [1, 2]. Despite available 
methods of indirect visualization of the pancreatobiliary 
tract, such as endoscopic ultrasonography, computed to-
mography, magnetic resonance imaging, and endoscopic 

retrograde cholangiopancreatography (ERCP) using 
brush cytology and/or intraductal blind biopsy, up to 30% 
of pancreatobiliary strictures remain indeterminate [1]. 
Cholangiocarcinoma and tumor of the pancreatic duct 
have an inauspicious prognosis, with a 5-year survival 
rate of less than 5% [3, 4]. Since cholangiocarcinoma of-
ten shows superficial mucosal spread [5], the early and 
accurate diagnosis of preneoplastic and operable lesions 
could reasonably improve prognosis [3, 4]. On the other 
hand, a precise diagnosis is required to avoid unnecessary 
surgery in patients with benign stenosis [2].

Peroral cholangioscopy is performed using a cholan-
gioscope that is advanced through the duodenoscope ac-
cessory channel (indirect peroral cholangioscopy) or an 
ultra-slim upper endoscope that is directly inserted into 
the biliary tract (direct peroral cholangioscopy) [6]. Over 
the past decades, significant improvements have been ob-
served in these techniques. In the 1970s, mother-daugh-
ter systems were the first methods allowing direct visual-
ization of the biliary tract using a mother duodenoscope 
and a daughter cholangiopancreatoscope [5, 6]. Howev-
er, the need for 2 endoscopists, the labor-intensive proce-
dure, scope fragility, and poor resolution of endoscopic 
image have become important drawbacks. Recently, the 
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development of catheter-based cholangioscopy systems 
(CCS), as an extension of ERCP duodenoscope, improved 
visualization and durability; in addition, it requires only 
1 operator [6]. CCS allows high diagnostic accuracy in the 
differentiation between benign and malignant lesions, 
target biopsy under direct visualization, and therapeutic 
procedures, such as lithotripsy for difficult biliary stones 
[1, 6, 7].

Pancreatic intraductal examination may be more dif-
ficult than the biliary tract due to the relatively narrow 
caliber and tortuosity of the pancreatic duct. Peroral pan-
creatoscopy was first described in 1997 to evaluate carci-
noma in situ of the pancreas [8]. Since then, further ap-
plications of this technique in the diagnostic yield are in-
determinate stricture of the main pancreatic duct and the 
suspicion of intraductal papillary mucinous neoplasia 
with diagnostic accuracy, sensitivity, and specificity of 88, 
68, and 87%, respectively [9].

Regarding diagnosis of biliary lesions, brush cytology 
and standard forceps biopsy obtained by indirect visual-
ization under fluoroscopic guidance of the biliary tract 
have a limited diagnostic accuracy (39–54%) with low 
sensitivity (6–51%) and specificity (55%) [2, 5, 6, 10, 11]. 
Recent systematic reviews and meta-analyses evaluated 
the diagnostic power of peroral cholangioscopy for ma-
lignant biliary stricture based on visual impression and 
CCS-guided biopsies, with a success rate of 90–100% [10, 
12, 13]. Although visual criteria suggesting malignancy 
are not yet standardized, they include some worrisome 
features, such as dilated and tortuous vessels (also called 
tumor vessels), intraductal nodular or papillary masses, 
and irregular mucosal surface pattern [2, 5, 6]. The re-
ported accuracy of visual diagnosis was 78–89%, with 84–
95% sensitivity and 82% specificity [12]. However, the 
low specificity of direct visualization alone implies patho-
logic analysis for definitive diagnosis [2]. Most studies re-
ported an adequate quality sampling in 82–97% of biop-
sies obtained by CCS [6, 11, 12, 14] with a diagnostic ac-
curacy, sensitivity, and specificity of 49–93%, 49–82%, 
and 97–98%, respectively [6, 10–12, 14, 15]. The diagnos-
tic accuracy of biliary malignancy increases to 96% when 
combining cholangioscopic visualization and biopsy [9, 
10, 12, 14]. In addition, both visual impression and chol-
angioscopy-guided biopsies showed low sensitivity for 
extrinsic lesions [2, 10].

Even though peroral cholangioscopy has been consid-
ered a safe procedure, concerns about its safety have aris-
en recently [6]. Several complications have been reported 
(up to 7%), including cases of cholangitis, bacteremia, 
liver abscess, pancreatitis, and bleeding. The most com-

monly reported complication is acute cholangitis (up to 
14%) related to intraductal saline irrigation during chol-
angiopancreatoscopy [16, 17]. However, serious com-
plications have been described in up to 1%, such as air 
embolism and perforation [12]. Therefore, antibiotic 
prophylaxis, CO2 insufflation, and biliary drainage in  
selected cases have been used to minimize some of these 
potential adverse events [6, 17].

In this issue of GE – Portuguese Journal of Gastroenter-
ology, Pereira et al. [18] describe the diagnostic impact of 
SpyGlassTM direct visualization system (SGDVS) in addi-
tion to ERCP in indeterminate pancreatobiliary stric-
tures. They prospectively enrolled 12 cholangioscopies 
and 1 pancreatoscopy with a technical success rate of 
100%. Among patients in whom SGDVS-guided biopsies 
were possible to obtain (85%), the diagnostic accuracy 
was 55%. On the other hand, the diagnostic accuracy of 
visual impression was 85%. Encompassing visual impres-
sion, pathology findings, and patients’ follow-up, SGDVS 
was able to exclude malignancy in 69% of patients (56% 
by SGDVS-guided biopsy), but it was able to confirm ma-
lignancy in only 31% of cases (75% by SGDVS-guided 
biopsy). Although severity was considered mild in all ad-
verse events, the complication rate for this diagnostic 
procedure was not negligible (31%), with pancreatitis 
(19%) and cholangitis (13%) being the most common ad-
verse events. The authors concluded that SGDVS is an 
effective procedure for the evaluation of pancreatobiliary 
strictures, changing the clinical outcome in difficult cases 
with acceptable safety [18].

Despite the increasing clinical use of SGDVS with a 
high success rate [10, 12, 16], there are still limited data 
regarding its efficacy and safety, which is related to stud-
ies’ heterogeneity in outcome and adverse event defini-
tion, interoperator variability, endoscopist experience, 
different peroral cholangioscopy systems used, and the 
number of biopsies performed [10]. Recent systematic re-
views and meta-analyses revealed that endoscopists’ vi-
sual impression has a higher accuracy than cholangiosco-
py-guided biopsy, which was also verified by Pereira et al. 
[18], probably in relation to higher sensitivity of visual 
impression compared to biopsy due to technical chal-
lenges of sampling. Therefore, the need for increasing the 
number of biopsies and even the use of rapid onsite eval-
uation (ROSE) has been suggested [10, 12, 19]. By the 
contrary, low specificity of visual impression, which is al-
ways a subjective parameter, limits its isolated use to di-
agnose indeterminate biliary strictures. Indeed, the high 
sensitivity of visual impression and the high specificity of 
biopsy underline the importance of using a combined ap-
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proach to increase the diagnostic accuracy of pancreato-
biliary malignancy [10, 12, 13]. Thus, visual impression is 
useful in detecting malignant lesions and cholangiosco-
py-guided biopsy in confirming malignant lesions [13]. 
Few studies evaluate how CCS can modify patient man-
agement [11, 20]. Pereira et al. [18] found that CCS was 
more useful in excluding malignancy and avoiding un-
necessary surgery than confirming malignancy. In spite 
of the use of periprocedural prophylactic antibiotics, 
cholangitis along with pancreatitis remain the most wor-
rying adverse events in most studies, as reported by 
Pereira et al. [17, 18].

Beyond undoubted advantages for the evaluation of 
indeterminate pancreatobiliary strictures, peroral chol-

angiopancreatoscopy remains an expensive time-con-
suming procedure with several technical limitations and 
not negligible complications in the context of a diagnostic 
procedure. Future innovations are needed for feasible, 
safe, and less-invasive systems with a larger field of view, 
image-enhanced cholangioscopy (chromocholangiosco-
py), and a larger working channel to improve diagnostic 
and therapeutic accuracy as well as optimize prophylactic 
strategies to minimize complications.
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