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Abstract

BACKGROUND

Endoscopic ultrasonography-guided fine-needle aspiration (EUS-FNA) is a safe
and accurate technique to confirm the diagnosis of pancreatic cancers. Recently,
numerous studies comparing the diagnostic efficacy of smear cytology (SC) and
liquid-based cytology (LBC) for pancreatic lesions yielded mixed results.

AIM

To compare and identify the better cytology method for EUS-FNA in pancreatic
lesions.

METHODS

A comprehensive search of PubMed, Embase, and Cochrane was undertaken
through July 18, 2020. The primary endpoint was diagnostic accuracy (sensitivity
and specificity). Secondary outcomes included sample adequacy and post
procedure complications. In addition, factors affecting diagnostic efficacy were
discussed.

RESULTS

Data on a total of 1121 comparisons from 10 studies met the inclusion criteria.
Pooled rates of sensitivity for SC and LBC were 78% (67%-87%) vs 75% (67 %-81%),
respectively. In any case, both SC and LBC exhibited a high specificity close to
100%. Inadequate samples more often appeared in LBC compared with SC.
However, the LBC samples exhibited a better visual field than SC. Very few post
procedure complications were observed.

CONCLUSION

Our data suggested that for EUS-FNA in pancreatic lesions (particularly solid
lesions), SC with Rapid On-Site Evaluation represents a superior diagnostic
technique. If Rapid On-Site Evaluation is unavailable, LBC may replace smears.
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The diagnostic accuracy of LBC depends on different LBC techniques.

Key Words: Smear cytology; Liquid-based cytology; Pancreas; Endoscopic ultrasono-
graphy-guided fine-needle aspiration; Sensitivity and specificity; Diagnostic efficacy
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Core Tip: Numerous studies comparing the diagnostic efficacy of smear cytology and
liquid-based cytology (LBC) for endoscopic ultrasonography-guided fine-needle
aspiration in pancreatic lesions yielded mixed results. Therefore, we conducted this
systematic review and meta-analysis, finding that for endoscopic ultrasonography-
guided fine-needle aspiration in pancreatic lesions (particularly solid lesions), smear
cytology with Rapid On-Site Evaluation represents a superior diagnostic technique. If
Rapid On-Site Evaluation is unavailable, LBC may replace smears. The diagnostic
accuracy of LBC depends on different LBC techniques.

Citation: Zhang XH, Ma SY, Liu N, Wei ZC, Gao X, Hao YJ, Liu YX, Cai YQ, Wang JH.
Comparison of smear cytology with liquid-based cytology in pancreatic lesions: A systematic
review and meta-analysis. World J Clin Cases 2021; 9(14): 3308-3319

URL: https://www.wjgnet.com/2307-8960/full/v9/i14/3308.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i14.3308

INTRODUCTION

Pancreatic cancer is a very lethal disease, and the 5-year relative survival rate for all
stages combined is one of the lowest at only 9%[1]. Most patients are inoperable at
diagnosis. After careful pretherapeutic evaluation, only 15%-20% of patients are
eligible for upfront radical surgery[2]. Therefore, early diagnosis is important to
improve the survival rate. Endoscopic ultrasonography-guided fine-needle aspiration
(EUS-FNA) is a safe and accurate technique to confirm the diagnosis of pancreatic
cancer[3,4], which is important for the initiation of appropriate treatment. However,
the diagnosis of lesion specimens obtained by EUS-FNA is influenced by many factors,
including the experience of the endoscopic operator, the nature of the lesion, the
needle type, the tissue processing procedure, the quality of the sample, and the
experience of the pathologist[5]. Our study mainly compares the differences between
two different cytological methods.

Traditionally, the cytological samples collected are smeared onto glass slides for so-
called smear cytology (SC). This technique is cheap, easy to use, and available to the
majority of EUS centers[6]. However, it is very sensitive to insufficient cells, uneven
smears, and smears filled with inflammatory and blood cells, dry artifacts, crushing
artifacts, or thick tissue fragments, which can obscure the cytological features and
result in a suboptimal diagnosis[7,8]. To overcome the abovementioned problems,
liquid-based cytology (LBC) was developed. LBC was originally applied in the field of
gynecology and was gradually applied in non-gynecology fields in many countries[9].
In the diagnosis of gynecological diseases, LBC is considered superior to SC in many
aspects. A similar conclusion has been drawn for FNA samples obtained from
thyroid[10], parathyroid[11], breast, and other organs[12]. The process of LBC is time-
saving and easier than smears and has the advantage of overcoming cell congestion
and blood contamination[12]. The process also allows pathologists to perform ancillary
tissue tests that could previously only be performed on the histological sample[13].
However, LBC is not common in pancreatic specimens obtained by EUS-FNA, and the
diagnostic efficacy is unknown[8]. On the other hand, inadequate samples for EUS-
FNA obtained from pancreatic lesions are a common problem in LBC. A sample
processed with LBC may lose some background information that is useful for the
correct diagnosis, such as mucus of intraductal papillary mucinous neoplasms or
mucinous cyst-adenoma and the bloody background of a solid pseudopapillary
tumor([12].

Recently, numerous studies comparing the diagnostic efficacy of SC and LBC for
EUS-FNA in pancreatic lesions reported mixed results. Therefore, we performed this
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systematic and meta-analysis to compare and identify the better method.

MATERIALS AND METHODS

This systematic review and meta-analysis was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses Statement[14] (
Supplementary Table 1).

Literature search

A systematic search of PubMed, Embase, and Cochrane was performed for all
published studies that compared the diagnostic accuracy of SC with LBC for EUS-FNA
in pancreatic lesions. The following search strategy was used: ["Pancreas" (Mesh)] OR
[pancreatic (Title/ Abstract)] OR {[Pancreatic biliary (Title/ Abstract)] and [(liquid-
based cytology) OR Thin Prep] OR (Cell Prep Plus) OR Sure Path} and {["Cytological
Techniques"(Mesh)] OR [smear cytology (Title/ Abstract)] OR [conventional smear
Cytology (Title/ Abstract)] OR [smears (Title/ Abstract)] OR [Technique, Cytological
(Title/ Abstract)] OR [Cytologic Technics (Title/ Abstract)] OR [Cytologic Method
(Title/ Abstract)]}. The latest search was performed on July 18, 2020. Two authors
independently examined the title and abstract of citations. Records of potentially
eligible studies were obtained, and disagreements regarding inclusion in the review
were resolved by discussion and consensus. The reference lists of retrieved papers
were further screened for additional eligible publications. Only English records were
included.

Study selection

Only studies meeting the following criteria were included: Studies directly comparing
the samples of SC with LBC and those with complete raw data on diagnostic accuracy
(or data useful for its calculation). The final diagnosis was defined as the diagnosis
obtained from the integration of all of the results of SC, LBC, biopsy, or surgical
pathology, if available, or clinical follow-up. Studies with the following features were
excluded: Abstracts or published studies with incomplete or repeated data, conference
articles, reviews, and meta-analyses; and description of only one index test in a patient
cohort (SC or LBC).

Study quality assessment

A validated quality assessment tool for diagnostic accuracy studies was performed to
assess the methodological quality of included studies[15]. The tool contains 14 items
used to appraise the risk of bias and the applicability of results from included studies
to the research question.

Data extraction

The primary outcome was diagnostic accuracy (sensitivity and specificity). Secondary
outcomes were sample adequacy (defined as the ability to procure cytological samples
adequate for interpretation) and post procedure complications.

Two authors (Zhang XH and Wei ZC) used a structured data collection sheet to
extract data from studies independently. Quantitative variables extracted for the index
test (SC and LBC) included the following: Number of true-positive, false-positive, true-
negative, and false-negative results (Supplementary Table 2); the number of patients;
and the number of punctures. Other quality-related variables extracted included the
following: Type of study, with or without Rapid On-Site Evaluation (ROSE), whether
the two tests were performed on different patients or in the same patient
consecutively, whether inadequate samples were excluded in the final analysis, sample
adequacy, and condition of the follow-up. All reported complications after the
procedure were also extracted from included studies.

Statistical analysis
Statistical analysis was performed according to Cochrane guidelines[16]. Study-
specific estimates of pooled sensitivity and specificity with 95% confidence intervals
were calculated using a Mantel-Haenszel random-effects model and the bivariate
mixed-effects regression model.

Summary receiver operating characteristic curves (SROC) were used to illustrate the
relationship between sensitivity and specificity and to convey the diagnostic test
performance of SC and LBC. Trapezoidal integration was used in SROC curves to
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calculate the pooled area under the curve (AUC); an AUC score of 1.0 indicates a
perfect diagnostic test.

The I? statistic was used to assess the proportion of total variation in reported
outcomes due to intrastudy heterogeneity. An I? score of 25%-49% indicates low
heterogeneity, 50%-74% moderate, and greater than 75% a high degree of
heterogeneity[17]. If heterogeneity among studies was recorded, the potential source
of heterogeneity was investigated by meta-regression.

We assessed the possibility of publication bias by constructing a Deek’s funnel plot
of each trial’s effect size against the standard error (Supplementary Figure 1) and
defined significant publication bias as a P < 0.1. Publication bias was not present in
LBC groups but present in SC groups. This difference could be due to great difference
in the operational process in included studies. We could not exclude a publication bias
in our meta-analysis. Meta-regression (subgroup analysis) was conducted according to
study design (prospective and retrospective), matching methods, ROSE availability,
LBC techniques, and cytological analysis classification methods.

All statistical analyses were conducted using the MIDAS module of STATA
Stata/MP version 16.0 from http://www.stata.com (College Station, TX, United
States). For all calculations, a 2-tailed P < 0.05 was considered statistically significant.
Quality assessment tool for diagnostic accuracy study was performed using Review
Manager (Rev Man) [Computer program] version 5.4 (The Cochrane Collaboration,
2020).

RESULTS

Search and study selection

The electronic search of the PubMed, Embase, and Cochrane databases identified a
total of 108 studies, and three additional studies were identified through extended
bibliographic searches. In total, 24 studies were excluded as duplicates. In addition, 62
studies did not qualify for full-text review based on title and abstract. In total, 25
studies were assessed individually by both reviewers, and 15 were excluded. Thus, 10
studies describing comparative data on preoperative SC and LBC of pancreatic lesions
were finally included in the analysis[5,8,12,13,18-23] (Figure 1).

Characteristics of included studies

Ten studies with a total of 1184 patients were included in this review with a total of
1121 comparisons between SC and LBC[5,8,12,13,18-23]. In two of the studies,
inadequate cytological samples were excluded from the final analysis[8,18]. One of the
studies also included a few patients who performed cell block exclusively in the final
diagnostic accuracy analysis of LBC groups, but the LBC (Thin Prep) group comprised
greater than half of all subjects[13]. Of the 10 studies included, seven were
prospective[5,8,13,19-21,23], and three were retrospective[12,18,22]. Publication dates
ranged from 2004 to 2020. The main characteristics of the included studies are reported
in Table 1. All studies were well-balanced between groups based on homology or
heterology matching[22]. ROSE was available in two studies[18,19], and the needle
caliper was mainly 22 gauge. The most frequently used LBC technique was Thin Prep
(TP)[13,18-21], whereas newer techniques were tested in four studies. Cytological
analysis is generally based on the common classification: Inadequate specimens,
negative and atypical specimens were classified as benign, and suspicious and
malignant specimens were classified as malignant. Specimens classified as other,
including Bethesda classification, which was scored as nondiagnostic, benign, atypical,
or malignant, and nondiagnostic were excluded in the final analysis, and only
malignant specimens were classified as "malignant"[13]. Classification based on the
Papanicolaou Society of Cytopathology classification[24] yielded six categories[12].

FNA procedures

All of the studies were normal procedures of FNA, but there were some operator
preference, e.g., number of punctures. All of the studies preferred = 3 times if the
sample in the field of vision was not sufficient. Van Riet et al[13] also performed the
common practice, but samples obtained only after one single pass were included in
their comparative studies[13].

Operators performing the procedures
The procedures were performed by several endoscopists with years of experience in

WJCC | https://www.wjgnet.com 3311 May 16,2021 | Volume9 | Issueld |


https://f6publishing.blob.core.windows.net/16701121-31ff-402e-ad18-a8cc1b1d8085/WJCC-9-3308-supplementary-material.pdf
http://www.stata.com

Zhang XH et al. Cytological techniques for EUS-FNA

Table 1 Characteristics of included studies

. FNA
Cytological
LBC . . Match ROSE Research Sample Number of needle
Ref. Year . diagnosis . Outcome .~ | .
technique o method available type size puncture  size,
classification
gauge
van Riet 2016 TPand/or Bethesda Homology No Prospective LBC =SC 71 1 19/22/25
et al[6] CB
Chun 2020 SP Common Homology NA' Prospective ~ LBC =SC 169 23 19/22
et al[8] (160/166)
Zhou 2020 SP PSC Homology No Retrospective SC+LBC> 514 >3 22/25
etal[12] LBC >SC
Shih 2019 NA Common Homology NA Prospective ~ LBC >SC 9 NA NA
et al[23]
Yeonetal[5] 2018 CPand CB Common Homology No Prospective =~ LBC<SC 48 >3 22
Hashimoto 2017 SPand CB  Common Heterology No Retrospective LBC >SC 63 >3 19/22/25
et al[22]
Qinetal[21] 2014 TPand CB  Common Homology  No Prospective LBC >SC 72 23 22
Leeetal[20] 2011 TP Common Homology No Prospective LBC <SC 58 23 22/25
LeBlanc 2010 TP Common Homology  Yes Prospective ~ LBC <SC 50 >3 22
et al[19]
de Luna 2004 TP Common Homology  Yes Retrospective LBC <SC 67 (62/51) NA NA
et al[18]

In two of the studies (Chun et al[8] and de Luna et al[18]), inadequate cytological samples were excluded from the final analysis.
CB: Cell block; CP: Cell prep plus; FNA: Fine-needle aspiration; LBC: Liquid-based cytology; NA: Not available; PSC: Papanicolaou society of
cytopathology; ROSE: Rapid On-Site Evaluation; SC: Smear cytology; SP: Sure path; TP: Thin prep.

5 Records identified through database

"@ searching (n = 108):

E PubMed (n = 44)

§ Embase (n = 48) Records identified by

0 Cochrane (n = 16) hand search (n = 3)

()]

£

=

§ Records after removal of duplicates Records excluded by title and abstract
O

) (n=87) (n=62)

Records excluded (n = 15)
> Not comparison between
= Records assessed for eligibility SCand LBC (n = 11)
=) (n = 25) Patients not with suspected
= pancreatic cancer (n = 2)

Inadequate data (n = 2)

Records included in meta-analysis
(n =10)
Full-text articles (n = 9)
Abstracts (n = 1)

o]
o]
ke
=
]
c
=

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart of selection of articles for review. LBC: Liquid-
based cytology; SC: Smear cytology.

three studies[5,8,13] and performed by experts or trainees in another study, depending
on the difficulty of each EUS-FNA procedure[22]. The remaining studies did not report
whether the procedures were performed by the same endoscopists or how experienced
they were. In addition, most slides were prepared by endoscopists or nurses and
transferred to pathology laboratories, where the slides were reviewed by patholo-
gists[5,8,12,13]. This process may affect the quality of smears[12,13]. In only one center,
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samples were fixed by trained cellular technicians with appropriate operations, and
slides were transmitted to the cytopathology laboratory[20]. Studies have
demonstrated that cytologists are more likely to prepare adequate smears than
clinicians. The inadequate smears affected the diagnosis accuracy of SC[18].

Risk of bias assessment

Risk of bias and applicability concerns for all included studies are summarized in
Supplementary Figure 2. Four studies had a high risk of bias for flow and timing and a
high applicability of concerns for the index test[12,18,22,23]. This bias was largely
because not all patients were included in the final analysis. For example, when
analyzing the diagnostic accuracy, some inadequate samples may be removed.
Regardless of whether SC or LBC was performed, the conduct and interpretation of
the technique differ from the common practice primarily based on the aspects of
cytological analysis classification methods and LBC techniques. These factors are
important to consider because they affect sensitivity. However, we deliberately
decided to restrict inclusion criteria to studies directly comparing samples by SB and
LBC to provide more robust and homogenous outcome estimates.

Pooled sensitivity and specificity

The pooled sensitivity of SC was superior compared with LBC at 78% [95% confidence
interval (CI): 67%-87%] vs 75% (95%ClI: 67%-81%), respectively. No difference in the
pooled specificity of SC compared with LBC was noted [100% (95%CI: 1%-10%) and
100% (95%CI: 0%-100%), respectively] (Figures 2 and 3).

Summary receiver operating characteristic curves

The SROC provides a global summary of the diagnostic accuracy of the different
studies. The AUC for SC was 0.97 (95%CI: 0.95-0.98) and that for LBC was 1.00 (95%CI:
0.99-1.00). Both SC and LBC exhibited excellent test performance (Supplementary
Figure 3). The accuracy of SC and LBC was similar in identifying patients with
pancreatic lesions in EUS-FNA.

Meta-regression analysis and subgroup analysis

The pooled of diagnosis sensitivity presented substantial heterogeneity (SC: I? = 95.14
(93.24, 97.05); LBC: I2 = 77.99 (64.72, 91.26)). To identify the source of heterogeneity, we
performed meta-regression and subgroup analyses (Tables 2 and 3).

ROSE

This review included two studies with ROSE[18,19]. Meta-regression analysis showed
that the diagnostic sensitivity of the SC groups with and without ROSE was 90%
(95%CI: 80%-100%) and 74% (95%Cl: 64%-85%) (P = 0.03), respectively, revealing a
significant difference. No significant difference was noted in the LBC groups.

Match method

In nine institutions[5,8,12,13,18-21,23], SC and LBC were concurrently compared to
allow a head-to-head comparison of the two techniques. However, Hashimoto et al[22]
compared two separate cohorts of patients: Those who with SC between January 2009
to May 2012 and LBC between June 2012 to August 2014. In total, 112 and 153
individuals, respectively, were included. The individuals were matched in preference,
and 63 individuals were finally included in each group. The meta-regression analysis
showed that the diagnostic sensitivity of the LBC groups with homology and
heterology matching was 74% (95%CI: 67%-80%) and 70% (95%CI: 80%-100%) (P =
0.01), respectively, revealing a significant difference.

LBC techniques

Among the 10 studies, five studies used TP technology, three studies used Cell Prep
Plus (CP) technology, and one used Sure Path (SP) technology. The technology used in
one was not mentioned. The diagnostic accuracy of LBC groups were related to LBC
techniques. The accuracy of the earliest TP was 70% (95%ClI: 61%-80%), and that noted
with the others was 80% (95%ClI: 73%-88%) (P < 0.01).

Sample adequacy

A smaller cell population appeared more often in LBC, resulting in a large number of
inadequate samples. Compared with SC, the mucin protein on LBC slides was
significantly reduced[8]. However, LBC samples exhibited better visibility than SC. For
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Table 2 Meta-regression analysis of sensitivity of smear cytology

Parameter Category Studies, n Sensitivity Pvalue

Type Prospective 7 0.83 (0.74-0.92) 0.71
Retrospective 3 0.65 (0.47-0.84)

Subject 250 8 0.78 (0.68-0.89) 0.67
<50 2 0.80 (0.56-1.00)

Match Homology 9 0.80 (0.70-0.89) 0.48
Heterology 1 0.64 (0.27-1.00)

ROSE Without ROSE 8 0.74 (0.64-0.85) 0.03
With ROSE 2 0.90 (0.80-1.00)

LBC TP 5 0.83 (0.72-0.94) 0.87
SP/CP ® 0.73 (0.58-0.88)

Classification Common 5 0.86 (0.77-0.95) 0.94
Other' 5 0.71 (0.58-0.84)

!Includes common cytological diagnosis classification methods that lack adequate cytological samples; these samples were excluded from the final
analysis.
CP: Cell prep plus; LBC: Liquid-based cytology; ROSE: Rapid On-Site Evaluation; SP: Sure path; TP: Thin prep.

Table 3 Meta-regression analysis of sensitivity of liquid-based cytology

Parameter Category Studies, n Sensitivity Pvalue

Type Prospective 7 0.75 (0.67-0.84) 0.12
Retrospective 3 0.75 (0.63-0.87)

Subject 250 8 0.77 (0.70-0.83) 0.85
<50 2 0.68 (0.46-0.89)

Match Homology 9 0.74 (0.67-0.80) 0.01
Heterology 1 0.90 (0.80-1.00)

ROSE Without ROSE 8 0.79 (0.73-0.84) 0.80
With ROSE 2 0.60 (0.44-0.76)

LBC TP 5 0.70 (0.61-0.80) 0.00
SP/CP ® 0.80 (0.73-0.88)

Classification Common 5 0.74 (0.64-0.85) 0.05
Others' 5 0.76 (0.67-0.85)

'Includes common cytological diagnosis classification methods that lack adequate cytological samples; these samples were excluded from the final
analysis.
CP: Cell prep plus; LBC: Liquid-based cytology; ROSE: Rapid On-Site Evaluation; SP: Sure path; TP: Thin prep.

instance, these samples were cleaner with less blood in the background and free of air
artifacts and thicknesses irregularities that were commonly found in SC sampl-
es[5,8,12,20]. Some studies assessing the effects of these factors on diagnosis yielded
contradictory results. The study of Yeon ef al[5] indicated that sample quality had no
effect on diagnostic accuracy[5]. However, another study by Zhou et al[12] showed
that LBC is superior to SC in diagnostic sensitivity and accuracy[12]. In addition, a
prospective study on LBC showed that low blood contamination was the only
significant factor associated with high cellularity[20]. In addition, diagnostic
agreement on malignancy was lower for LBC than SC groups[13].
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Figure 2 Forest plots of sensitivity and specificity of smear cytology (values are presented with 95% confidence interval). CI: Confidence
interval.

Post procedure complications

Four of the 10 studies described complications after EUS-FNA[8,13,19,20]. No
procedure-related complications (pancreatitis, infection, bleeding, or other) were
recorded in three of the four studies[13,19,20]. A total of 13 of 170 (7.6%) patients had
post procedure complications. The details of the complications were described in
one[8] of the studies, including four patients with abdominal pain, five with bleeding,
three with fever, and one with perforation.

DISCUSSION

The best cytological method for EUS-FNA in pancreatic lesions is controversial. Our
findings clearly describe the factors that influence the diagnostic accuracy of SC or
LBC and provide a reasonable and comprehensive comparison. The pooled diagnostic
sensitivity for SC and LBC is 78% (95%CI: 67%-87%) and 75% (95%CI: 67%-81%),
respectively.

Meta-regression analysis results indicated that the diagnostic sensitivity of the SC
groups with or without ROSE is 90% (95%CI: 80%-100%) and 74 % (95%CI: 64%-85%),
respectively (P = 0.03). The diagnostic sensitivity of LBC groups was mainly related to
LBC techniques. The earliest TP exhibits 70% accuracy (95%Cl: 61%-80%). For LBC
techniques with CP/SP, the value is 80% (95%CI: 73%-88%) (P < 0.01). Moreover, LBC
groups were categorized based on matching methods. Homology matching yields 74%
(95%Cl: 67%-80%) accuracy, whereas heterology matching yields 90% (95%CI: 80%-
100%) (P = 0.01).

ROSE refers to a clinical practice method that aims to improve the efficiency of
biopsy diagnosis through real-time cell morphological analysis of specimens during
FNA operations, which is mainly done by cytopathologists. It is concluded that the
existence of ROSE is of great significance to improve the diagnosis accuracy of SC,
which was also confirmed in two meta-analyses[25,26]. This finding is associated with
a significant reduction in the number of inadequate samples and fewer needle
passes[20,27]. However, the need for more staff and material resources has limited the
use of this technique in some institutions[6].
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LBC is largely divided into filtration methods (Thin Prep, Cell Prep Plus, E-Prep)
and precipitation methods (Sure Path, Liquid-PREP)[5]. LBC methods have a great
influence on the diagnostic accuracy of LBC. TP is the earliest and most common
technology. CP is an automated LBC method developed in Korea that utilizes a
vacuum filtration system for cell filtration. Its usefulness has been reported
particularly for obtaining exfoliative cells during cervicovaginal cytology, and this
method has been applied to various cytological specimens, including body fluid,
urine, and sputum, yielding favorable outcomes[5]. In addition, unsatisfactory rates
have been reported to be reduced by the SP method compared with the TP method for
cervicovaginal cytology specimens[28]; however, direct comparisons have not been
performed for pancreatic specimens obtained by EUS-FNA[28-31]. Therefore, we
believe that it makes more sense to evaluate the diagnostic performance of different
LBC methods for pancreatic lesions.

It is possible that some advanced hospitals can combine SC with LBC to achieve
complementary advantages to improve further the diagnostic accuracy. A recent
retrospective study found that LBC combined with SC was superior to SC alone based
on sensitivity, accuracy, and nucleopolyhedrovirus[22]; the combined sensitivity and
accuracy of SC and LBC were greater than that of LBC alone in another two
studies[12,32]. Yeon et al[5] reported that the biggest problem with LBC is the
insufficient number of cells and inadequate samples. In addition, if the blood is
heavily contaminated, the LBC may be a good complement to the stain.

Recently, Pan et al[33] published a similar study[33] that included eight studies and
expounded that LBC may be more sensitive than SC in the cytological diagnosis of
pancreatic lesions. However, the authors further emphasized the superior diagnostic
performance of SC combined with LBC. On one hand, the study ignored the influence
of ROSE in some studies. On the other hand, although they noted that the LBC
methods were different, which may lead to bias, the meta-regression and subgroup
analysis performed in our study revealed that the sensitivity of LBC could be
improved by improving the LBC method. It may not be necessary to combine SC with
LBC, which may increase the workload.

There are several potential limitations to this study. First, this finding should be
interpreted with caution given the high heterogeneity observed. We used a random-
effects model (regardless of the level of heterogeneity) as recommended by Cochrane
guidelines. Meta-regression and subgroup analyses were performed. Moreover,

May 16,2021 | Volume9 | Issueld |



Jaishideng®

Zhang XH et al. Cytological techniques for EUS-FNA

sufficient interpretation of heterogeneity sources was explored, and this aspect
represents a nearly unique analysis in this field. Second, one of the reasons for the
difference in the accuracy of literature reports is that EUS-FNA operations are not
completely unified. Thus, direct comparisons are limited. In addition to different LBC
techniques and the lack of a unified cytological analysis classification method, wide
variation in needle sizes was noted across different studies. However, we deliberately
decided to restrict inclusion criteria to studies directly comparing samples by SB and
LBC to provide more robust and homogenous outcome estimates. Third, the nature of
the lesions was not involved given the lack of relevant data. A few studies included
some cystic or cystic-solid lesions but most were solid lesions. The study of Hashimoto
et al[22] reported that for pancreatic solid lesions, LBC is helpful in the diagnosis of
pancreatic ductal adenocarcinoma and larger malignancies. The diagnostic sensitivity
may be influenced by the type and size of pancreatic lesions, which still lacks relevant
studies[22]. Therefore, our findings were specific for whole pancreatic lesions
(particularly solid lesions). Fourth, in the subset analysis, only two studies included
ROSE, which may result in a bias that SC with ROSE is better as confirmed in two
other meta-analyses mentioned above.

CONCLUSION

Our study suggested that for EUS-FNA in pancreatic lesions (particularly solid
lesions), SC with ROSE potentially represents a superior diagnostic technique. If ROSE
is unavailable, LBC may replace smears, and the diagnostic accuracy of LBC depends
on the different LBC techniques used.

ARTICLE HIGHLIGHTS

Research background

Endoscopic ultrasonography-guided fine-needle aspiration (EUS-FNA) is a safe and
accurate technique to confirm the diagnosis of pancreatic cancers. The best cytological
method for EUS-FNA in pancreatic lesions is controversial.

Research motivation
Recently, numerous studies comparing the diagnostic efficacy of smear cytology (SC)
and liquid-based cytology (LBC) for pancreatic lesions yielded mixed results.

Research objectives

To compare and identify the better cytology method for EUS-FNA in pancreatic
lesions.

Research methods
A comprehensive search of PubMed, Embase, and Cochrane was undertaken through
July 18, 2020.

Research results

Data on a total of 1121 comparisons from 10 studies met the inclusion criteria. Pooled
rates of sensitivity for SC and LBC were 78% (67%-87%) vs 75% (67%-81%),
respectively. In any case, both SC and LBC exhibited a high specificity close to 100%.
Inadequate samples more often appeared in LBC compared with SC. However, the
LBC samples exhibited a better visual field than SC. Very few post procedure
complications were observed.

Research conclusions

For EUS-FNA in pancreatic lesions (particularly solid lesions), SC with Rapid On-Site
Evaluation (ROSE) represents a superior diagnostic technique. If ROSE is unavailable,
LBC may replace smears. The diagnostic accuracy of LBC depends on different LBC
techniques.

Research perspectives
The need for more staff and material resources has limited the use of ROSE in some
institutions. It makes sense to evaluate the diagnostic performance of different LBC
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methods for EUS-FNA in pancreatic lesions.
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