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Abstract

AIM
To compare the accuracy of endoscopic ultra-
sonography (EUS) 19G core biopsies and 22G core
biopsies in diagnosing the correct etiology for a solid
mass.

METHODS

Articles were searched in Medline, PubMed, and Ovid
journals. Pooling was conducted by both fixed and
random effects models.

RESULTS

Initial search identified 4460 reference articles for 19G
and 22G, of these 670 relevant articles were selected
and reviewed. Data was extracted from 6 studies for
19G (n = 289) and 16 studies for 22G (7 = 592) which
met the inclusion criteria. EUS 19G core biopsies had
a pooled sensitivity of 91.6% (95%CI: 87.1-95.0)
and pooled specificity of 95.9% (95%CI: 88.6-99.2),
whereas EUS 22G had a pooled sensitivity of 83.3%
(95%CI: 79.7-86.6) and pooled specificity of 64.3%
(95%CI: 54.7-73.1). The positive likelihood ratio of EUS
19G core biopsies was 9.08 (95%CI: 1.12-73.66) and
EUS 22G core biopsies was 1.99 (95%CI: 1.09-3.66).
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The negative likelihood ratio of EUS 19G core biopsies
was 0.12 (95%CI: 0.07-0.24) and EUS 22G core
biopsies was 0.25 (95%CI: 0.14-0.41). The diagnostic
odds ratio was 84.74 (95%CI: 18.31-392.26) for 19G
core biopsies and 10.55 (95% CI: 3.29-33.87) for 22G
needles.

CONCLUSION

EUS 19G core biopsies have an excellent diagnostic
value and seem to be better than EUS 22G biopsies in
detecting the correct etiology for a solid mass.

Key words: Endoscopic ultrasound guided fine needle
aspiration; Solid mass lesions; Endoscopic ultrasound;
Pancreatic mass; Pancreatic cytology; Core biopsies;
19G procore needle; Meta-analysis; Systematic review;
22G procore needle

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Management of pancreatic solid mass lesions
relies greatly on accuracy of diagnosis of these lesions.
Procore fine needle biopsy needles have been found to
have a diagnostic accuracy comparable to, if not better
than the standard needles in diagnosing the intestinal
and extra-intestinal mass lesions. Amongst the Procore
needles, the 19G and 22G Procore needles have both
been shown to obtain good quality core tissue samples
but both have unique characteristics of their own. This
meta-analysis compares the feasibility and accuracy
of 19G and 22G Procore needles in determining the
diagnosis of solid mass lesions.

Kandula M, Bechtold ML, Verma K, Aulakh BS, Taneja D,
Puli SR. Is there a difference between 19G core biopsy needle
and 22G core biopsy needle in diagnosing the correct etiology?
- A meta-analysis and systematic review. World J Meta-
Anal 2017; 5(2): 54-62 Available from: URL: http://www.
wjgnet.com/2308-3840/full/v5/i2/54.htm DOI: http://dx.doi.
org/10.13105/wjma.v5.i2.54

INTRODUCTION

Endoscopic ultrasound guided fine needle aspiration
(EUS-FNA) is the recommended procedure for the
sampling of solid mass lesions within the gastrointestinal
tract and extra-intestinal organs, especially pancreatic
mass lesions!™™, It has been reported from previous
studies that EUS-FNA has high diagnostic accuracy
(78%-95%)"*°!, sensitivity (64%-95%) and specificity
(75%-100%)"™"! for cytological diagnosis. To make
an accurate diagnosis though, histological studies are
essential in addition to cytological studies. Although cytolo-
gical study can detect cellular findings like anisonucleosis
and nuclear enlargement that suggest malignancy,
inflammation in the tissue causes regenerative and reac-
tive changes that make it hard to distinguish it from well
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differentiated neoplasia based on cytological study alone.
Moreover, there are certain neoplasms like lymphomas
and stromal tumors that would require tissue architecture
and cell morphology for accurate pathological assessment
and this is not possible without obtaining histological
samples®®%. Other factors that influence the diagnostic
accuracy of EUS-FNA include the availability of an onsite
cytopathologist to render a diagnosis, experience of the
endosonographer, location of the lesion, the method of
preparation and the type and size of the needle used to
obtain the sample!**™*4,

Currently, there are three needle sizes (19G, 22G
and 25G) that are commercially available, of which
22G is probably the most widely used. Theoretically, it
is difficult to obtain histological samples with smaller
needles. Hence, the trucut biopsy needle (Cook Medical,
Bloomington, IN, United States) was developed with
19G needles™. EUS-trucut needle biopsy (EUS-TNB)
technique was more accurate than FNA for neoplasms
requiring histological analysis, but the 19G caliber posed
certain difficulties. It was difficult to maneuver the
needle owing to its rigidity, and the mechanical friction
of the firing mechanism limited its use in evaluating
pancreatic head masses and duodenal lesions where a
transduodenal approach was required®.

The Procore EUS-fine needle biopsy (EUS-FNB)
needle, a newer generation, with reverse beveled
technology was developed to improve quality of core
tissue samples for histologic analysis. These needles
(Procore, Cook Medical, Winston-Salem, NC, United
States) available in different sizes were shown to have
promising results. The histologic samples obtained by the
19G procore needle had a diagnostic accuracy of more
than 90% as shown in a large prospective study done
in Europe'®. There were still some technical problems
encountered with the 19G Procore when performing
transduodenal passes. Hence the same FNB device was
developed in the 22G caliber. In several other studies, the
22G Procore needle was found to require lower number
of passes to achieve the same contributive sample rate
as the FNA needles'’ ",

There have been a lot of studies comparing the Procore
FNB needles with standard FNA and TNB needles. These
studies have established that the feasibility, yield and
accuracy of the Procore needles in diagnosing intestinal,
extra-intestinal mass lesions as well as peri-intestinal
lymphadenopathy is comparable, if not better than
the standard needles. We conducted a meta-analysis
from the relevant studies done so far, and reviewed
the literature to determine if there was a difference in
the diagnostic accuracy of 19G Procore vs 22G Procore
biopsy needles in the evaluation of solid mass lesions.

MATERIALS AND METHODS

Study selection criteria

Only EUS 19G and 22G core biopsy studies on solid
mass lesions confirmed by surgery or appropriate follow-
up were selected. Only studies from which a 2 x 2 table
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Initial search terms identified 3610
potential articles for 19G and 3380
for 22G needles (2530 articles that
were a overlap for both 19G and
22G Procore needles, 1080 for 19G
alone and 850 for 22G alone, total
of 4460 articles)

3790 articles included
other FNA and TNB
needles

Refining search gave 670 relevant
articles

650 articles did not meet
inclusion criteria or did not
have data for evaluation

20 studies met the inclusion criteria
(data for both 19G and 22G was
obtained from 2 studies, 14 studies
had only 22G data and 4 studies
had data for only 19G needles)

6 studies for 19G, n = 289, and 16
studies for 22G, n = 592 to compare
19G and 22G procore needles

Figure 1 Flow chart showing search results and study selection. FNA:
Fine needle aspiration; TNB: Trucut needle biopsy.

could be constructed for true positive, false negative,
false positive and true negative values were included.

Data collection and extraction

Articles were searched in MEDLINE, PubMed, Ovid
journals, Cumulative Index for Nursing and Allied Health
Literature, ACP journal club, DARE, International Pharma-
ceutical Abstracts, old MEDLINE, MEDLINE nonindexed
citations, OVID Healthstar, and Cochrane Controlled
Trials Registry. Search included articles of all languages
from the year 1946 to present. The search terms used
were EUS-FNA, ultrasound, endosonography, solid
mass lesions, pancreatic mass, pancreatic cytology,
core biopsies, 19G procore needle, 22G needle, surgery,
histopathology, sensitivity, specificity, positive predictive
value, and negative predictive value. Data included in the
meta-analysis was obtained by intention to treat analysis
of the original data. Two plus two tables were constructed
with the data extracted from each study. Two authors
independently searched and extracted the data into an
abstraction form. No additional data was obtained from
the authors. Any differences were resolved by mutual
agreement.

Quality of studies

Clinical trial with a control arm can be assessed for the
quality of the study. A number of criteria have been used
to assess this quality of a study (e.g., randomization,
selection bias of the arms in the study, concealment of
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allocation, and blinding of outcome)?®*". There is no
consensus on how to assess studies without a control
arm. Hence, these criteria do not apply to studies without
a control arm™. Therefore, for this meta-analysis and
systematic review, studies were selected based on com-
pleteness of data and inclusion criteria.

Statistical analysis

Meta-analysis for the accuracy of EUS guided 19G core
biopsies and 22G core biopsies in diagnosing solid mass
lesions was performed by calculating pooled estimates
of sensitivity, specificity, likelihood ratios, and diagnostic
odds ratios. Pooling was conducted using both Mantel-
Haenszel Method (fixed effects model) and DerSimonian
Laird Method (random effects model). The confidence
intervals were calculated using the F Distribution
Method™, Forrest plots were drawn to show the point
estimates in each study in relation to the summary
pooled estimate. The width of the point estimates in
the Forrest plots indicates the assigned weight to that
study. For O value cells, a 0.5 was added as described
by Cox™®*l. The heterogeneity of the sensitivities and
specificities were tested by applying the likelihood
ratio test®. The heterogeneity of likelihood ratios and
diagnostic odds ratios were tested using Cochran’s Q test
based upon inverse variance weights™'. Heterogeneity
among studies was also tested by using summary
receiver operating characteristic (SROC) curves. SROC
curves were used to calculate the area under the curve
(AUC). The effect of publication and selection bias on the
summary estimates was tested by Egger bias indicator™®®
and Begg-Mazumdar bias indicator™®”. Also, funnel plots
were constructed to evaluate potential publication bias
using the standard error and diagnostic odds ratio'**.

RESULTS

Initial search identified 3610 reference articles for 19G
core biopsies and 3380 reference articles for 22G core
biopsies (4460 total as there was an overlap of the
articles), of these, 670 relevant articles were selected
and reviewed. Six studies (n = 289) for 19G core
biopsies and 16 studies (n = 592) for 22G core biopsies
which met the inclusion criteria were included in this
analysis. Figure 1 shows the search results and Table
1 shows the characteristics for EUS studies included in
this meta-analysis. Of the 20 studies included in this
analysis, 12 were published as full-text articles and 8
were abstracts in peer reviewed journals. The pooled
estimates given are estimates calculated by the fixed
and random effects model.

Accuracy of EUS guided 19G core biopsies to diagnose
solid mass lesions

Pooled sensitivity of EUS 19G core biopsies in diagnosing
solid mass lesions was 91.6% (95%CI: 87.1%-95.0%).
19G Procore needle had a pooled specificity of 95.9%
(95%CI: 88.6%-99.2%). Forrest plot in Figure 2 shows
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Table 1 Basic characteristics of the studies

Ref. Type of Needle Number Type of lesion Accurate
article/study type of biopsies diagnoses (TP
and TN)
Trions et al™”, 2011 Abstract 22G 6 Pancreatic adenocarcinoma, esophageal SCC 4
Barresi et al'*", 2014 Full article  22G 60 Pancreatic lesions 36
Alatawi et al™”, 2015 Fullarticle  22G 50 Pancreatic lesions 48
Vanbiervliet ef al®!, 2014 Full article  22G 80 Adenocarcinoma, metastatic lung cancer 67
Ganc et al™, 2014 Fullarticle  22G 15 Pancreatic mass lesions 8
Ramay et al'**!, 2013 Abstract 22G 24 Perigastric, peripancreatic subcarinal, mediastinal lymph nodes 24
Larghi et al™, 2011 Full article  22G 61 Adenocarcinoma, neuroendocrine tumors, lymphoma 54
Strand et al™, 2014 Full article ~ 22G 28 Solid pancreatic neoplasms 7
Bang et al®, 2012 Fullarticle  22G 28 Pancreatic masses 25
Ganc et al™, 2014 Abstract  22G 30 Pancreatic masses 28
Krishnamurthy et al®™ 2013 Abstract 22G 37 Adenocarcinoma, neuroendocrine tumors 24
Komanduri et al Abstract 22G 10 Pancreatic lesions 10
Kim et al Full article  22G 12 GI stromal tumors, pancreatic masses, lymphoma 9
Ramay et al™ 2013 Abstract 22G 40 Pancreatic lesions 40
Park et al*”, 2012 Abstract 22G 43 Solid pancreatic lesions 32
Fabbri et al*®, 2015 Full article  22G 68 Solid pancreatic lesions, pancreatic cystic lesions 56
Petrone et al®, 2012 Abstract 19G 49 Pancreatic mass, submucosal lesions, mediastinal mass 46
Iglesias-Garcia et al'*'!, 2014  Full article ~ 19G 114 Pancreatic tumors, mediastinal lymphadenopathy, intraabdominal masses 106
Komanduri et al Abstract 19G 10 Pancreatic lesions 10
Lovacheva et al™, 2013 Abstract 19G 25 Mediastinal lymph nodes 19
Iglesias-Garcia et al*'!, 2014  Full article ~ 19G 87 Pancreatic tumors, mediastinal lymphadenopathy, intraabdominal masses 83
Irions et al™” 2011 Abstract 19G 6 Pancreatic adenocarcinoma, GIST, benign lymph nodes 4

TP: True positives; TN: True negatives; SCC: Squamous cell carcinoma; GI: Gastrointestinal; GIST: Gastrointestinal stromal tumors.

the sensitivity and specificity of 19G core biopsies to
diagnose solid mass lesions. The positive likelihood ratio
was 9.07 (95%CI: 1.12-73.65) and negative likelihood
ratio was 0.12 (95%CI: 0.06-0.24). The diagnostic odds
ratio, the odds of having the correct histologic etiology
of a mass in positive as compared to negative EUS-FNB
studies was 84.7 (95%CI: 18.3-392.2). All the pooled
estimates calculated by fixed and random effect models
were similar. SROC curves showed an area under the
curve of 0.95. Figure 3 shows the SROC curves for EUS
19G core biopsies to diagnose solid mass lesions. The p
for chi-squared heterogeneity for all the pooled accuracy
estimates was > 0.10.

Accuracy of EUS 22G core biopsies to diagnose solid
mass lesions

Pooled sensitivity of EUS 22G core biopsies in diagnosing
solid mass lesions was 83.3% (95%CI: 79.7%-86.6%).
22G Procore needle had a pooled specificity of 64.3%
(95%CI: 54.7%-73.1%). The positive likelihood ratio was
1.99 (95%CI: 1.09%-3.66%) and negative likelihood
ratio was 0.25 (95%CI: 0.14%-0.41%). The diagnostic
odds ratio, the odds of having the correct histologic
etiology of a mass in positive as compared to negative
EUS-FNB studies was 10.55 (95%CI: 3.28%-33.87%).
All the pooled estimates calculated by fixed and random
effect models were similar. SROC curves showed an
area under the curve of 0.95. The P for y* heterogeneity
for all the pooled accuracy estimates was > 0.10.

Bias estimates
The publication bias calculated by Begg-Mazumdar bias
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indicator gave a Kendall's tau b value of -0.2, P = 0.21
and Egger bias indicator gave a value of -0.56 (95%CI:
-2.28 to 1.16, P = 0.50). Funnel plots in Figure 4 show
no effect of publication bias on the pooled estimates
calculated for 19G or 22G core biopsies.

DISCUSSION

The Procore needles with reverse bevel technology for
EUS-FNB are a recent development in the EUS-platform
for maximizing acquisition of core tissue specimens for
histopathological analysis. The 19G Procore needle was
initially developed to overcome the limitations encountered
with EUS-TNB, like rigidity of the 19G caliber needle as
well as the mechanical friction of the firing mechanism
produced by the torqued endoscope®®. The same device
was developed in the 22G platform because of the
difficulties encountered during transduodenal passes
with the 19G needle (the needle had to be advanced
out of the scope in the stomach before reaching the
duodenum)®®. Obtaining core biopsy specimens would
allow for detailed analysis of preserved tissue architecture
and also provide the opportunity to immunostain the
tissue, thus increasing diagnostic accuracy. It has also
been shown to be not inferior to rapid onsite cytological
examination, which is known to be a significant factor
in decreasing the number of inadequate diagnoses,
thus also playing a role in economical cost saving™"*?.
The 19G and 22G Procore needles have been studied
significantly as to their feasibility and yield in the sam-
pling of solid pancreatic lesions and all these studies
have shown that they are comparable to the standard
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0.93 (0.82-0.99)
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1.00 (0.29-1.00)
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Pooled sensitivity = 0.96 (0.89 to 0.99)

Figure 2 Forest plot showing sensitivity (A) and specificity (B) of 19G Procore needle.

FNA needles®'**, Our meta-analysis showed that of
these two Procore needles, the 19G needle is superior
to the 22G needle in core histology yield and diagnostic
accuracy.

In the study by Iglesias-Garcia et af*®, EUS-FNB by
19G Procore needle of 114 lesions were evaluated for
sample quality for histological evaluation, and over-all
diagnostic accuracy compared with a standard diagnosis.
It was found that the 19G Procore needle offered the
possibility of obtaining a core sample for histological
evaluation with a diagnostic accuracy of over 85%.
It reached an accuracy of 92.9% for the detection of
malignancy!'®’. Lovacheva et a/l® confirmed that 19G
Procore needle had a high diagnostic yield when it came
to malignancies and histological diagnosis, although
there was no significant difference to FNA for cytology
in benign diseases. This is much better than the EUS-
biopsy with the quick-core needle where the overall
accuracy ranged between 61% and 84%”**®, Although
transduodenal passes were difficult with the 19G Procore
needle, it was still better than the Quick-Core needle
where the sample quality was significantly affected for
lesions that needed to be punctured from the duodenum.
Petrone et al” had even better results where the needle
provided adequate histological sample in 98% of the
cases with an overall accuracy reaching 94% with regard
to the final gold standard diagnosis. Irions et af*” studied
both the 19G and 22G Procore needles and determined
that samples could be obtained safely and with high yield
using either of them. Core samples in this study were
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obtained with more than one pass in 80% of the lesions.
In another recent study by Iglesias-Garcia et af*" with
the 19G Procore needle, there were no complications
related to the procedure in their 87 patients and it was
determined to be as safe as the standard FNA needle.
Moreover, this study showed that a single pass of the
needle obtained the same results as multiple passes in
previous studies by Yasuda et a/'*? and Larghi et a/**
done with the standard needle, as well as other recent
studies with the Quick-Core needle. This may be because
of the reverse bevel technology in the Procore needle
that cuts the tissue in to and fro movements during a
single needle pass and thus obtains an adequate core
tissue specimen.

Bang et al®” did a study in 2012 to compare 22G
FNA and FNB needles and found no significant difference
in the yield or quality of the histologic specimens in these
groups. They did not find any difference in the median
number of passes required to establish an on-site diag-
nosis. The rate of optimal specimens in this study was
80% as compared to 92.9% reported with the 19G
needle in the Iglesias-Garcia study. Over-all, the quality of
specimens obtained by the small caliber 22G needle was
unsatisfactory for histologic analysis, though this could
also be because there were passes that were performed
for onsite analysis before specimens were collected for
cell block. On the safety front, the 22G FNB needle was
similar to the FNA needle and comparable to the 19G
needle, with only a couple of minor complications.
Barresi et al*"! followed this up and studied the feasibility
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SROC curve
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Figure 3 Summary receiver operating characteristic curves for
endoscopic ultrasonography 19G core biopsies to diagnose solid lesions.
SROC: Summary receiver operating characteristic; AUC: Area under the curve.

and diagnostic yield of 22G Procore needle for EUS-FNA
and biopsy of pancreatic cystic lesions. In a subgroup
analysis of malignant lesions and lesions with a solid
component, the adequacy for cyto-histological diagnosis
of the samples obtained by 22G FNB needle was found
to be 100% and 94.4% respectively, which is superior
to conventional standard FNA needles™. Some studies
looked at different aspects of FNB needle sampling, like
stromal fragments in the sample allowing for a more
precise histologic diagnosis, or FNB needles making the
procedure quicker, and lower number of needle passes
required with Procore needles when compared to standard
needles!***¥, There were several other studies done
previously that showed that there was no improvement
in diagnostic yield with FNB as compared to FNA needles.
Strand et al did a study that did not show a significant
advantage of using FNB over FNA in terms of being a
core biopsy needle although it was comparable in terms
of providing material for cytology®”. However, this was a
small study and there were also concerns about technical
quality of the procedures. Vanbierviiet et af** compared
the standard and core 22G needle and showed that the
diagnostic accuracy was comparable for solid pancreatic
lesions although each patient had two passes with the
standard needle and one pass with the core needle, thus
biasing the study. Alatawi et a'”’ compared 22G FNA and
FNB needles in 100 patients and concluded that despite
similar diagnostic accuracy, FNB needles required lower
number of needle passes and yielded samples of higher
histological quality, thus mitigating previous studies on
the limited contribution of FNB needles in pancreatic
cancer work up.

From the above discussion, it is clear that Procore
needles, both 19 gauge and 22 gauge, with reverse
bevel technology has been very promising in obtaining
samples for the diagnosis of solid mass lesions. In this
pooled analysis, it has been shown that the 19G procore
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Figure 4 Bias assessment plot for 19G (A) and 22G (B) Procore needle.

needle is better at obtaining samples for diagnosing solid
mass lesions than 22G Procore needle. The sensitivity
of the 19G needle is 91.6% as compared to 83.3%
for the 22G. The difference in specificity is even higher
with the 19G having 95.9% specificity while the 22G
has a specificity of only 64.3% when it came to the
adequacy of specimens and diagnostic accuracy with
that histologic sample for solid mass lesions. Further
studies are required to determine the factors that may
have influenced the relatively low specificity of 22G
Procore needle seen in this pooled analysis, which may
include the differences in sample yield and method of
obtaining the sample. Diagnostic odds ratio is defined
as the odds of having the correct histologic etiology of
the mass in positive as compared to negative EUS-FNB
studies. To diagnose the histologic etiology of a solid
mass lesion in the intestinal and extra-intestinal organs,
the EUS-FNB using the 19G Procore needle had a very
high diagnostic odds ratio (approximately 84 times) as
compared to the 22G Procore needle (approximately 10
times). For example, if a core biopsy of solid pancreatic
mass is done using a 19G Procore needle, the odds of
having the correct histologic diagnosis is around 84 times
as compared to only 10 times with the 22G needle. The
positive likelihood ratio of a test is a gauge of how well
the test identifies a disease state. Higher the positive
likelihood ratio, the better the test performs in identifying
the true disease status. On the other hand, a negative
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likelihood ratio of a test is a gauge of how well the test
performs in excluding a disease state. The lower the
negative likelihood ratio, the better the test performs in
excluding a disease. For diagnosing a solid mass lesion,
EUS-FNB using a 19G Procore needle had a higher
positive likelihood ratio than the 22G needle but the
negative likelihood ratio was low for both of them. This
indicates that the 19G Procore needle performs better in
ruling in a diagnosis than the 22G needle though both of
them fared fairly low in excluding a diagnosis.

In our study, the 19G Procore was found to be superior
in almost every aspect. One limitation that this needle had
was that the authors in these studies notably reported
failures when it came to transduodenal passes with the
19G Procore needle. The FNB needle had to be advanced
out of the echoendoscope while in the stomach before
the scope could be passed into the duodenum!*®*!!,
This difficulty was not present with the 22G Procore
needle where the FNB needle exited the sheath with
relative ease in all the patients in the study by Bang
et al®?. Another limitation is that there are several
factors influencing the diagnostic accuracy that include
experience and expertise of the endosonographers
and pathologists, as well as size and location of the
lesion. Some of the studies had on-site pathologists
and others did not and this may affect the difference in
the diagnostic accuracy between the 19G and 22G core
biopsies depending on whether they used them or not.
When comparing diagnostic yield based on number of
needle passes, comparing FNA and FNB needles in the
same patient, although makes a study more statistically
significant, would be difficult as subsequent needle
passes would follow the same pathway as the first
one and some studies™”*® compared them in different
patients to overcome this bias. The number of studies
from which data was extracted was not equal for 19G (6
studies) and 22G (16 studies) as there were not as many
studies done on the 19G yet, with only two studies that
directly compared them, and this may have affected the
results.

Heterogeneity among different studies was deter-
mined by drawing SROC curves and finding the AUC,
since different studies might use slightly different criteria
for staging. An AUC of 1 for any test indicates that the
test is excellent. SROC curves for 19G Procore needle
showed that the value for AUC was very close to 1,
indicating that this needle has an excellent diagnostic
value in detecting the correct histologic etiology of a solid
mass lesion.

Studies with statistically significant results tend to be
published and cited. Smaller studies may show larger
treatment effects due to fewer case-mix differences
(e.g., patients with only early or late disease) than larger
trials. This bias can be estimated by bias indicators
and construction of funnel plots. This publication and
selection bias may affect the summary estimates. Also,
bias among studies can affect the shape of the funnel
plot. In this meta-analysis and systematic review, bias
calculations using Egger bias indicator’®® and Begg-
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Mazumdar bias indicator®’ showed no statistically sig-
nificant bias. Furthermore, analysis using funnel plots
showed no significant publication among the studies
included in this analysis.

In conclusion, EUS 19G core biopsies have an ex-
cellent diagnostic value and seem to be superior to the
EUS 22G biopsies in detecting the correct etiology for a
solid mass lesion. The specificity and sensitivity are both
higher for the 19G Procore needle when compared to
the 22G Procore needle. Though the 22G may be easier
to maneuver for lesions requiring transduodenal passes,
the overall diagnostic accuracy is greater for 19G. In
conclusion, 19G needles may be strongly considered over
22G needles when evaluating solid mass lesions. Further
randomized controlled trials comparing the two needles
directly are required for more definitive conclusions.

COMMENTS

Background

Procore fine needle biopsy needles have been found to have a diagnostic
accuracy comparable to, if not better than the standard needles in diagnosing
intestinal and extra-intestinal mass lesions. This is a meta-analysis and
systematic review comparing the 19G and 22G core biopsy needles in making
the correct etiologic diagnosis.

Research frontiers
Management of pancreatic solid mass lesions relies greatly on accuracy of
diagnosis of these lesions. Research has been directed towards the various fine
biopsy needles used in the diagnosis which will in turn affect the management
and prognosis in a patient.

Innovations and breakthroughs
In the present study, the authors investigated the outcomes of two commonly
used Procore needles in the diagnosis of solid mass lesions. This is the first
meta-analysis that compares 19G procore and 22G procore needles with
regards to their overall accuracy and efficacy.

Applications

This study gives information about both procore needles and their outcomes
with solid mass lesions, thus helping the endoscopist in choosing the appro-
priate needle for their specific procedure.
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