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Introduction

The field of endoscopic ultrasound (EUS) has evolved sig-
nificantly over the last three decades. From being a tool for
diagnostic evaluation with limited indications, EUS now has
not only diagnostic potential but also several therapeutic
indications such as drainage of perienteral fluid collections,
drainage of pancreatic and bile duct, and creation of enter-
oenterostomy in obstruction and hemostasis in bleeding
from pseudoaneurysms and varices. This has been possible
due to not only development and improvement in EUS
scopes and image quality but also advancements in devices
and accessories for EUS, enabling the field of interventional
EUS to blossom. In this review, we discuss four recent
articles that we feel have had a significant impact in the
field of EUS.

Endosonography-Guided Drainage of
Gallbladder in High-Surgical-Risk Patients
with Acute Cholecystitis

The gold standard of treatment for acute cholecystitis is
laparoscopic cholecystectomy.1 However, in the elderly and
in high-risk patients for surgery, minimally invasive options
are desired. Traditionally, percutaneous gall bladder drain-
age (PT-GBD) is used for surgically unfit or high-risk patients.
The adverse events associated with PT-GBD are up to 14%,
including pneumothorax, subcapsular hematoma, bile leak,
pain, and misplacement or migration of catheter requiring
repeated procedure.2–4Also, as thebile is drained outside the
body, it increases stress on the liver to produce more bile to
maintain bile acid pool. PT-GBD is contraindicated in throm-
bocytopenia, coagulopathy, large ascites, and Chilaiditi’s
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Abstract The field of endoscopic ultrasound (EUS) has evolved significantly over the last two
decades from being a tool of only diagnostic purpose to tissue acquisition and now
therapeutic potential. There have been several important publications in the field of
EUS in the last few years, which had a major impact in the clinical management of
various gastrointestinal disorders. In this review, we discuss four such articles that in
our opinion will significantly impact the role of EUS in treating various conditions. The
first article is a randomized controlled trial comparing EUS-guided gall bladder
drainage with percutaneous gall bladder drainage for high-risk acute cholecystitis.
The second article is a randomized controlled trial comparing EUS versus minimally
invasive surgery for necrotizing pancreatitis. The third article is a novel human study of
EUS-guided portal pressuremeasurement in patients with portal hypertension. The last
article is also a randomized controlled trial evaluating the role of rapid on-site
evaluation for EUS-guided fine needle biopsy in solid pancreatic lesions.
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syndrome.5 PT-GBD offers a temporary solution and eventu-
ally surgery is needed, once the patient is considered fit to
undergo surgery. If surgical risk persists, the PT-GBD cathe-
ter needs to be kept long term, which can be quite inconve-
nient, and problems such as tube dislodgement can occur.
Recently, EUS-guided gallbladder drainage (EUS-GBD) has
gained attention for internally draining the gallbladder in
high-risk patients (►Fig. 1 and ►Fig. 2). This not only is a
temporizing measure but also can provide a convenient
option for long-term internal drainage in patients in whom
surgical risk persists. Multiple retrospective comparative

studies showed that EUS-GBD is similar to PT-GBD in terms
of technical and clinical success, and EUS-GBD is associated
with better outcomes in terms of reinterventions, hospital
stay, and pain scores.6–8

Teoh et al9 conducted a multicenter prospective random-
ized superiority trial comparing EUS-GBD with PT-GBD for
high-risk acute cholecystitis patients in five centers in China
and Japan. In this study, 665 patients were screened and
majority of them, almost 80% (545 patients), were candidates
for cholecystectomy and were not considered for the trial.
Additionally, 40 other patients were excluded as they did not
fit the inclusion criteria. Finally, 80 patients were randomized
(40 in EUS-GBD and 40 in PT-GBD group). Expert endosonog-
raphers (more than 25 EUS-GBD experience) performed EUS-
GBD via transgastric or transduodenal route. Technique was
either direct placement of the lumen-apposing metal stent
(LAMS) via EUS or conventional technique with EUS guided
advancement of a 19G Fine Needle Aspiration (FNA) needle,
guidewire coiling followed by stent deployment. The proce-
dure was performed under conscious sedation. On follow-up,
the stent and stones were removed and replaced with plastic
stents. PT-GBD was performed by experienced interventional
radiologists (>50 PT-GBD experience) via transhepatic
(preferred) or transperitoneal route. Patients in PT-GBD group
underwent tube cholecystogram after 1 month, and if the
cystic duct was patent, then cholecystostomy tube was
clamped or removed. And if the cystic duct was not patent,
then the tube was placed in situ as it is for long-term
cholecystostomy drainage. The primary outcome measure-
ment was the cumulative rate of adverse events in 1 year.
There was no difference between the groups on baseline
demographics.

Those undergoing EUS-GBD, compared with PT-GBD, had
significantly reduced 30-day adverse events (12.8 vs. 47.5%)
and 1-year adverse events (25.6 vs. 77.5%). The majority of
the 30-day and 1-year adverse events in the PT-GBD group
were due to tube dislodgements, thus resulting in higher risk
of recurrence of cholecystitis in the PT-GBD arm. However,
the 30-day mortality (7.7% in EUS-GBD vs. 10% in PT-GBD)
was not significantly different. There were no differences in
technical success (97.4% in EUS-GBD vs. 100% in PT-GBD) and
clinical success (92.3% in EUS-GBD vs. 92.5% in PT-GBD)
between the two groups. In one patient in the EUS-GBD
arm, the procedure could not be performed due to inability to
find a transgastric or transduodenal window. Analgesic
requirements were less in the EUS-GBD cohort. Rates of
reinterventions were also less for the EUS-GBD cohort. The
procedural time and hospital stay were not significantly
different. None of the patients in either group underwent
cholecystectomy. Limitations of this study was that the
follow-up of the study was short. Thus, long-term compli-
cations, if any, of this novel procedure are not known. Cost-
effectiveness of EUS-GBD was also not determined in this
study.

Results from this study as well as prior study consistently
suggest superior outcomes of EUS-GBD over PT-GBD.7,10 The
current study is a randomized trial compared with prior
retrospective studies. The results are expected as EUS-GBD

Fig. 1 EUS view of lumen-apposing metal stent being deployed in the
gallbladder across the gastric wall in a patient with acute
cholecystitis.

Fig. 2 Endoscopic image of lumen-apposing metal stent draining pus
and stones.
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in experienced hands is a safe and quick procedure, offering
internal drainage throughnatural orifices of an infected closed
cavity. Similar findings have been seen for other conditions
such as infectedwalled-off pancreatic necrosis and postsurgi-
cal collections.11,12 EUS-GBD also permits removal of stones
fromthegallbladder (►Fig. 3). The costof EUS-GBDalongwith
the need for LAMS can be a challenge, especially in the
developing world, limiting its applicability. In patients who
are likely to be candidates for cholecystectomy in future,
perhaps PT-GBD is a better option since no internal fistulas
are created and the surgeons are able to remove the gallblad-
der easily.However, onestudyhas shownnodifference in rates
of technical success, adverse events, or conversion to open
cholecystectomy in those undergoing surgery following EUS-
GBD versus PT-GBD.13 The challenge with PT-GBD lies in the
elderly patients and those whowill likely remain high risk for
cholecystectomy. As seen in this study and prior studies,2–4

such patients can have several problems related to the tube,
which can get dislodged or blocked, resulting in recurrent
cholecystitis and reinterventions. Also, the procedure leads to
more pain and there is the added inconvenience of tube,which
can affect the quality of life.

In conclusion, EUS-GBD appears superior to PT-GBD for
high-risk acute cholecystitis patients. Whether this should
be performed in patients who will eventually become can-
didates for cholecystectomy is unclear. We have performed
EUS-GBD in other indications beyond acute cholecystitis
such as high-risk surgery patients with biliary colic. Also,

EUS-GBD has been performed for drainage of malignant
biliary obstruction after failed endoscopic retrograde chol-
angiopancreatography and EUS-guided bile duct drainage
with clinical and technical success rates of 92.6 and 100%,
respectively.14 Further studies expanding the indications of
this promising procedure in conditions such as high-risk
cholecystectomy for biliary colic or acute biliary pancreatitis
or even in surgical candidates who would prefer nonsurgical
alternative are required.

An Endoscopic Transluminal Approach
Compared with Minimally Invasive Surgery
in Patients with Acute Necrotizing
Pancreatitis

Necrosis occurs in 20% of patients with acute pancreatitis
with mortality rate of 8 to 39%.15 Secondary infection of
necrosis can lead to sepsis and organ failure.16 Management
of necrotizing pancreatitis has evolved from open surgical
necrosectomy to minimally invasive approaches (percutane-
ous, endoscopic, and/or surgical) due to higher complications
such as organ failure and endocrine/exocrine insufficiency
from open surgical approach.17 An initial small pilot ran-
domized trial (PENGUIN trial) comparingminimally invasive
surgical approach with endoscopic approach showed
superior outcomes with endoscopic approach with lower
inflammation (lower interleukin 6 [IL-6]) levels and lesser
complications such as new-onset organ failure and pancre-
atic fistula.18 The authors followed this with a larger study
(TENSION trial) comparing the two approaches and showed
no difference in mortality, but lesser fistulas and hospital
stay with endoscopic approach.19

Bang et al,11 in their single-center randomized trial,
compared endoscopic transluminal approach (n¼34) with
minimal invasive surgery (n¼32) for infected necrotizing
pancreatitis. Indications for intervention were consistent
with recent guidelines. Surgical approach included either
laparoscopic cystogastrostomy with necrosectomy (n¼26)
or video-assisted retroperitoneal debridement (VARD)
(n¼6). Endoscopic approach included endosonography-
guided transgastric or transduodenal drainage with
single/multiple plastic stents (n¼18) or metal stents
(n¼16) (►Fig. 4) with additional percutaneous drainage if
the collection extended to flanks. If the collections were
unilocular with size larger than 60mm but smaller than
80mm, then it was treated by single-tract transmural
cystogastrostomy/duodenostomy (single-gate technique). If
the collectionswere larger than 80mm in size or extended to
the flanks, then it was treated by creation of multiple trans-
mural tract (multigate technique). Necrosectomy (►Fig. 5)
was performed in almost the entire surgery group (96.9%)
but only in select patients in endoscopy group (32.4%) who
did not have improvement on drainage alone. Majority of the
patients randomized were assigned to one of the two groups
—only four excluded (two for protocol violation and two for
resolution of symptoms following percutaneous drainage).
Both groups were well matched with no significant differ-
ence in baseline characteristics.

Fig. 3 Gall stones removed after EUS-guided gall bladder drainage
with a lumen-apposing metal stent procedure.
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The composite primary end point of major complications
or death occurred in significantly fewer number of patients
in the endoscopy cohort: 4 (11.8%) versus 13 (40.6%) in the
surgical cohort. The difference was mainly due to enteral or
pancreatic-cutaneous fistulas in the surgical cohort (28.6 vs.
0%). On Cox’s proportional hazard analysis, undergoing
surgery and high Acute Physiology and Chronic Health
Evaluation (APACHE) scores were the only factors indepen-
dently associated with the outcome of major complications
or death. The mean number of major complications per
patient was significantly higher for surgery compared with
endoscopy (0.69 vs. 0.15). There was no difference in proce-
dure-related adverse events but disease-related adverse
events such as pain and infection were more in the surgical
group compared with endoscopy at 6-month follow-up.

Procedure duration was shorter in the endoscopy cohort.
Necrosectomy was only needed in 32.4% in the endoscopy
arm comparedwith 96.9% in the surgery arm. The endoscopy
cohort also had lower rate of systemic inflammatory re-
sponse syndrome (SIRS), early resolution of pre-existing
SIRS, and fewer patients with new-onset SIRS. In addition,
the length of intensive care unit andhospital staywas shorter
for the endoscopy group. Patients in endoscopy group had
lower readmission rate and higher quality of life. The mean
total of direct and indirect medical costs per patient during
admission and up to 6-month follow-up was also higher for
the surgery group.

SIRS is a driver for complications in patients with pancre-
atitis.20 In the current study, SIRS reduced following endo-
scopic approach but increased following surgical approach.
The likely reason is that in surgical approach the cavity is
accessed via percutaneous route, with spillage of secretions
resulting in tissue inflammation/necrosis. The rigid surgical
instruments do not permit access to difficult locations and
cause trauma to tissues and cavity walls. On the contrary,
endoscopic approach utilizes natural orifices and flexible
endoscopes permit access to difficult locations, permitting
gentle debridement of necrotic tissue under direct visuali-
zation, thus leading to less trauma to body tissues, lower
inflammation, and SIRS.

Surgical procedures require general anesthesia, which
itself is proinflammatory for such critically ill patients, and
the procedures are of prolonged duration, as shown in the
current study.21 In comparison, endoscopic procedures
are shorter and can be performed under conscious sedation.
The study also shows more disease-related adverse events
such as pain and infection in the surgery arm. This isFig. 5 Pancreatic necrosis removed with endoscope.

Fig. 4 EUS-guided lumen-apposing metal stent for walled-off pancreatic necrosis.
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expected since a percutaneous route is required for surgery,
resulting in more pain scores. These adverse events ulti-
mately lead to lower quality of life and higher costs for
management of patients. The studywas conducted in a single
tertiary center in the United States, limiting its applicability
to the Indian population, where patients are possibly more
malnourished and prone to more infections. Also, different
endoprostheses were used in different patients, leading to
heterogeneity.

This study shows convincing evidence to support endo-
scopic approach for management of necrotizing pancreatitis
(►Fig. 4 and ►Fig. 5). Overall, reduced number of compli-
cations with lower cost and better quality of life were seen in
the endoscopy cohort. The prior TENSION trial showed a
trend toward better outcomes with endoscopy but the
results were not as significant as this study. This is likely
due to differences in study methodology—only patients
undergoing surgery (both laparoscopic approach and
VARD) were included in this trial versus in TENSION trial
where all patients undergoing percutaneous drainage with-
out surgery were also considered. Patients were much sicker
in this study with higher APACHE scores and higher Ameri-
can Society of Anesthesiologists (ASA) grades comparedwith
TENSION trial. Almost half the patients in the endoscopy arm
underwent LAMSs in this study, which are shown to have
superior outcomes to plastic stents. In comparison, in TEN-
SION trial only plastic stents were used.

In conclusion, endoscopic transmural approach appears
to have superior outcomes to minimally invasive surgery
with lower major complications and better quality of life
with lower costs.

Endosonography-Guided Portal Pressure
Gradient Measurement

Portal hypertension (PH) is a major complication of liver
cirrhosis. Patients with PH are at risk of developing gastro-
esophageal varices and related bleeding, ascites, hepatorenal
syndrome, and hepatic encephalopathy.22 Although not per-
formed routinely, quantitative measurement of PH has thera-
peutic and prognostic implications.23–25

Portal pressure gradient (PPG) is calculated by subtracting
hepatic vein (HV) pressure from portal vein (PV) pressure.
Ideally, direct pressure measurement should be taken from
HV and PV. However, as this is technically challenging,
interventional radiology (IR)–guided indirect measurement
of PV pressure bywedged hepatic venous pressure (WHVP) is
performed. Hepatic venous pressure gradient (HVPG) is the
difference between WHVP (i.e., estimated portal venous
pressure) and HV pressure. PH is defined as HVPG>5mm
Hg, while clinically significant PH (CSPH) is defined as HVPG
>10mm Hg. The risk of variceal bleeding is dramatically
lowered if HVPG is reduced by 20% from baseline or an
absolute value<12mm Hg is achieved.26–28 Thus, HVPG
monitoring can guide pharmacologic prophylaxis in patients
with varices. Also, PH is an independent factor for survival in
patients with cirrhosis.29 EUS-guided direct portal pressure
measurement using a 25-G needle has been performed in

animal models successfully. It has also shown high accuracy
and strong correlation of pressure values obtained by
conventional (IR- Interventional Radiology) methods in ani-
mal model.30 Also, Zhang et al had demonstrated that EUS-
guided PPG measurement not only is safe and feasible but
also has strong correlation with HVPG measurement in
human subjects.31

Huang et al32 conducted the first human study of direct
portal and hepatic venous pressure measurement via EUS
using a 25-G needle attached to a novel compact manometer
in28patients. Patientsbetweentheageof18and75yearswith
a history of liver disease or suspected cirrhosis were consid-
ered for PPG measurement. Exclusion criteria included preg-
nancy, significant bleeding risk (international normalized
ratio>1.5, platelet count<50�109/L), active gastrointestinal
(GI) bleeding, and postsinusoidal PH. Patientswere deemed to
have cirrhosis if preprocedural clinical evaluation, laboratory
tests, imaging studies, and endoscopic examination were
consistentor suggestive of PH.Measurementswere conducted
in the PVand theHV. The inferior vena cava (IVC)was targeted
when HV was inaccessible because of anatomic limitations.
Technical success was defined as a successful PPG measure-
ment in each patient. Universal definitions of PH (>5mmHg)
and CSPH (>10mm Hg) were used. Technical success was
achieved inall 28 (100%)patients. Fifteenof28(57.1%)patients
had evidence of PH based on PPG, of whom 10 of 15 (66.7%)
patients had CSPH. Eleven of 28 subjects had endoscopic
evidence of either esophageal or gastric varices. All 11
(100%) patients with endoscopic evidence of varices had PH
and 10 (90.9%) patients had CSPH. In 9 (32.1%) patients, access
to HV was difficult due to anatomic distortion; in these
patients, IVCpressuremeasurementswere taken. Importantly,
despite enrolling patients with some degree of thrombocyto-
penia and underlying cirrhosis, therewere no intraprocedural
or postprocedural adverse events and no infection.

PPG levels were increased in those with high clinical
evidence of cirrhosis and in those with varices, Portal Hyper-
tensive Gastropathy (PHG), and thrombocytopenia, com-
pared with those without these conditions. The mean PPGs
were 8.5 and 3.5mm Hg for patients with and without high
evidence for cirrhosis, 13.8 and 3.9mmHg with and without
varices, and 11.9 and 4.8mm Hg with and without PHG,
respectively. Per logistic regression analysis, in a patient with
PPG>5mm Hg, the odds of high evidence of cirrhosis were
18.7-fold higher than a patient with a normal measurement
(<5mmHg). When a patient has PPG>5mmHg, the odds of
having thrombocytopenia were 6.1-fold higher than a pa-
tient with PPG<5mm Hg.

This study demonstrates the safety and feasibility of direct
EUS-guided PPG measurement using a 25-G needle and a
novel compact manometer in humans. The manometer used
for PV pressure measurement is manufactured by Cook
Medical. This device is a 25-G needle with a pressure sensor
at the tip of the needle, which transmits the pressures in the
vein to a manometer connected at the needle hub. The
pressures are displayed in a digital manner. Medical man-
agement of PH currently involves β-blockers, which are
tailored to achieve resting heart rate of less than 60 beats
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per minute. Incorporating direct PPG measurement in rou-
tine practice may help identify patients with inadequate
control of portal pressure and thus assist in a tailored
management approach for PH. Also, newer therapies and
their effects for PH management can be possible with this
technique. Further, this has prognostic implications and
Selected patients with very high portal pressures may be
offered therapies such as Transjugular Intrahepatic Porto-
Systemic shunt (TIPS) , ifmedical therapy is not effective. This
technique will be especially useful in noncirrhotic PH
patients in whom the WHVP does not accurately reflect
the portal venous pressure and a direct pressure measure-
ment is desirable. Overall, results of this study are promising
and will enable a convenient approach for measurement of
PPG, which can be an “add-on” to varices patients scheduled
for upper GI endoscopy. Limitations of the study include
retrospective study design. This study did not compare
EUS-PPG with HVPG simultaneously, which limits validity
of EUS-PPG. Also, deep sedation can have impact on PPG
measurement, which needs to be addressed. Further studies
are needed to establish the safety of this technique.

Role of Rapid On-Site Evaluation for EUS-FNB
in Solid Pancreatic Lesions

EUS-guided tissue acquisition has been traditionally per-
formed with the EUS-FNA needles. Diagnostic accuracy with
EUS-FNA for solid pancreatic lesions is up to 91%.33 Supple-
menting EUS-FNA with rapid on-site evaluation (ROSE) has
shown superior results compared with EUS-FNA alone.34–36

However, ROSE is not widely available, with the expertise
largely limited to tertiary centers. More recently, several new
EUS-guided fine needle biopsy (EUS-FNB) needles have been
introduced with unique designs of needle tip providing supe-
rior tissue samples that providematerial not only for cytology
but also for histopathology (►Fig. 6). EUS-FNB has shown

comparable results to EUS-FNAþROSE.37 Chen et al showed
that EUS-FNB is superior to EUS-FNAþROSE in terms of
diagnostic yield and is less time-consuming.38 While ROSE
has benefit with EUS-FNA, its utility in patients undergoing
EUS-FNB is not clear.EUS-guided tissue acquisition has been
traditionally performedwith the EUS-FNA needles. Diagnostic
accuracy with EUS-FNA for solid pancreatic lesions is up to
91%.33 Supplementing EUS-FNAwith rapid on-site evaluation
(ROSE) has shown superior results compared with EUS-FNA
alone.34–36 However, ROSE is not widely available, with the
expertise largely limited to tertiary centers. More recently,
several newEUS-guidedfineneedlebiopsy (EUS-FNB) needles
have been introduced with unique designs of needle tip
providing superior tissue samples that provide material not
only for cytology but also for histopathology (►Fig. 6). EUS-
FNBhasshowncomparable results toEUS-FNAþROSE.37Chen
et al showed that EUS-FNB is superior to EUS-FNAþROSE in
terms of diagnostic yield and is less time-consuming.38While
ROSE has benefit with EUS-FNA, its utility in patients under-
going EUS-FNB is not clear.

Crinò et al39 performed a large international, multicenter,
randomized, noninferiority, controlled trial comparing EUS-
FNBþROSE versus EUS-FNB alone in solid pancreatic lesions
inmultiple centers in Italy.Majority of the evaluated patients
were randomized (800 of 845) and only a small proportion
were lost to follow-up (29 of 800). Procedures were per-
formed by experienced endosonographers with any of the
commonly used FNB needles (60% Franseen-tip 22 G, 20%
fork-tip 22 G, and 20% side-fenestrated 20 G). Fanning was
performed when possible (>90% in both arms) and tissue
acquisition technique (slow-pull, suction) was at the discre-
tion of the endosonographer, with most performing the
slow-pull technique (�60%). There was no difference in
distribution between the two groups based on the above-
mentioned variables. Three passes were performed in both
the groups. In the ROSE arm, tissue imprint cytologywasfirst
performed by smearing the material on a slide with remain-
der of the material put in formalin, while in the EUS-FNB-
alone arm all the material was directly sent in formalin.

The study showed that the diagnostic accuracy was not
different between the two arms—96% in EUS-FNBþROSE
versus 97.3% in EUS-FNB alone. Majority of the patients had
pancreatic adenocarcinoma as the final diagnosis (almost
80%), and there was no difference in distribution of the
diagnosis type between the two arms. Interestingly, core
procurement was more in the EUS-FNB-alone arm (78 vs.
70%), likely related to loss of tissue in the EUS-FNBþROSE
arm for the purpose of tissue imprint cytology. There was a
progressive increase in sample adequacy with ROSE—59.2%
first pass, 76.4% second pass, and 90.4% third pass. Final
diagnosis could be achieved in 98.4%—an additional 8% cases
by supplementing with histopathological findings obtained
from EUS-FNB. There were also some changes in interpreta-
tion of the results. In 41 patients with benign/atypical
findings on ROSE, 60% were upstaged to malignancy when
the additional histopathologic specimen was reviewed. In
one case, ROSE diagnosed the patient with malignancy but
the histopathologic specimen downgrade to neuroendocrineFig. 6 Core specimen obtained with EUS-FNB.
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tumor, thus underscoring the importance of evaluation of
the core specimen, which provided valuable information and
changed the final diagnosis.

There was no difference in rate of adverse events—2.1% in
EUS-FNBþROSE versus 1% in EUS-FNB alone. Importantly,
procedure duration was much shorter in the EUS-FNB-alone
arm compared with EUS-FNBþROSE (11.7 vs. 17.9minutes).
This is expected as ROSE is time-consuming and requires
staining and evaluation of the expressed material by a
cytopathologist, thus prolonging the procedure. In a side
analysis of comparison of the needles, the front-edge cutting
22-G needles had a trend toward better performance with
higher core procurement and lower blood contamination,
without any difference in adverse events compared with the
20-G side-fenestrated needle. However, the limitation of this
study is that they used three different needles without
randomization, which could have affected the result.

This study validates the high diagnostic accuracy of EUS-FNB
(>95%) and demonstrates no added advantage of ROSE for
patients undergoing tissue acquisition for solid pancreatic
lesions, thus obviating the need for ROSE while performing
EUS-FNBfor solidpancreatic lesions.Additionally, theprocedure
durationwasshorterwithEUS-FNB-alonegroup,whichcan lead
to higher efficiency for busy centers and cost-savings overall.
Whether these results can be applied to other masses such as
lymph nodes and subepithelial lesions remains to be seen.

Summary

The current article discusses four important studies that in
our opinion will impact the role of EUS in managing various
conditions (►Table 1). For patients with acute cholecystitis,
EUS-GBD is safe and superior to PT-GBD in terms of reinter-
ventions, pain scores, and hospital stay. Endoscopic trans-
mural management of acute necrotizing pancreatitis has
better outcome than minimally invasive surgery in terms
of hospital stay, morbidity, and mortality. In patients with

PH, EUS-guided PPG measurement is safe and feasible. EUS-
FNBþROSE has no added advantage over EUS-FNB alone.
Thus, without ROSE, excellent tissue specimens can be
retrieved with EUS-FNB alone.
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