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Abstract

BACKGROUND

Hepatic cirrhosis is associated with greater adverse event rates following surgical
procedures and is thought to have a higher risk of complications with
interventional procedures in general. However, these same patients often require
interventional gastrointestinal procedures such as endoscopic retrograde
cholangiopancreatography (ERCP) and endoscopic ultrasound (EUS). While
studies examining this scenario exist, the overall body of evidence for adverse
event rates associated with ERCP/EUS procedures is more limited. We sought
add to the literature by examining the incidence of adverse events after
ERCP/EUS procedures in our safety-net hospital population with the hypothesis
that severity of cirrhosis correlates with higher adverse event rates.

AIM
To examine whether increasing severity of cirrhosis is associated with greater
incidence of adverse events after interventional ERCP/EUS procedures.

METHODS
We performed a retrospective study of patients diagnosed with hepatic cirrhosis
who underwent ERCP and/or EUS-guided fine needle aspirations/fine needle
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biopsies from January 1, 2016 to March 14, 2019 at our safety net hospital. We
recorded Child-Pugh and Model for End-stage Liver Disease (MELD-Na) scores
at time of procedure, interventions completed, and 30-day post-procedural
adverse events. Statistical analyses were done to assess whether Child-Pugh class
and MELD-Na score were associated with greater adverse event rates and
whether advanced techniques (single-operator cholangioscopy, electrohydraulic
lithotripsy /laser lithotripsy, or needle-knife techniques) were associated with
higher complication rates.

RESULTS

77 procedures performed on 36 patients were included. The study population
consisted primarily of middle-aged Hispanic males. 30-d procedure-related
adverse events included gastrointestinal bleeding (7.8%), infection (6.5%), and
bile leak (2%). The effect of Child-Pugh class C vs class A and B significantly
predicted adverse events (3 = 0.55, P < 0.01). MELD-Na scores also significantly
predicted adverse events ( = 0.037, P < 0.01). Presence of advanced techniques
was not associated with higher adverse events (P > 0.05). When MELD-Na scores
were added as predictors with the effect of Child-Pugh class C, logistic regression
showed MELD-Na scores were a significant predictor of adverse events (P <
0.01). The findings held after controlling for age, gender, ethnicity and repeat
cases.

CONCLUSION

Increasing cirrhosis severity predicted adverse events while the presence of
advanced techniques did not. MELD-Na score may be more useful in predicting
adverse events than Child-Pugh class.

Key words: Endoscopic retrograde cholangiopancreatography; Endoscopic ultrasound,
Fine-needle aspiration; Fine-needle biopsy; Hepatic cirrhosis; Model for End-stage Liver

Disease; Child-Pugh Class; Adverse events

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: We performed a retrospective review of all patients with hepatic cirrhosis who
underwent interventional endoscopic retrograde cholangiopancreatography/ endoscopic
ultrasound procedures over a 3 years span at our safety-net hospital and evaluated
outcomes within a 30-d period. 77 cases were included. Both Model for End-stage Liver
Disease (MELD-Na) score and Child-Pugh class C predicted adverse events (P < 0.01).
When MELD-Na scores were added as predictors with the effect of Child-Pugh class C,
only MELD-Na scores were a significant predictor of adverse events (P < 0.01). Our
data demonstrates a correlation between cirrhosis severity and adverse events and
suggests that MELD-Na score may be useful in assessing procedural risk.

Citation: Yoo T, Epistola R, Epistola J, Ku L, Fleischman MW, Reicher S, Eysselein VE, Hou
LA. Evaluating the risk of adverse events with interventional endoscopic retrograde
cholangiopancreatography and endoscopic ultrasound procedures in cirrhotic patients. World
J Gastrointest Endosc 2019; 11(11): 523-530

URL: https://www.wjgnet.com/1948-5190/full/v11/i11/523.htm

DOI: https://dx.doi.org/10.4253/wjge.v11.i11.523

INTRODUCTION

Liver cirrhosis is a major public health issue around the world, including in the
United States where it affects over half a million peoplel'. These individuals are just as
likely, if not more so, as the general population to develop biliary or pancreatic tract
diseases, many of which require interventional endoscopic retrograde
cholangiopancreatography (ERCP) and/or endoscopic ultrasound (EUS)
procedures’l. The impaired hepatic function of cirrhotic patients cause systemic
derangements which have been shown to increase the risk of morbidity and mortality
in surgical or invasive procedures!’l. The presence of cirrhosis has been thought to
increase the risk of post-procedural complications, including pancreatitis, bleeding,
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infection, and perforationt*l. Data examining the risks associated with cirrhotic
patients undergoing ERCP/EUS procedures remains limited, though the available
data suggests cirrhotic patients have a higher adverse event rate than the general
population and that increasing severity of cirrhosis correlates with higher adverse
event rates®*l. Given the relative dearth of information on the topic, we performed a
retrospective review of cirrhotic patients who underwent interventional ERCP and/or
EUS procedures at our safety net hospital to determine whether increasing severity of
cirrhosis was associated with greater incidence of adverse outcomes with these
procedures.

MATERIALS AND METHODS

We performed a retrospective review of all patients diagnosed with hepatic cirrhosis
who underwent inpatient or outpatient ERCP and/or interventional EUS [defined as
EUS-guided liver biopsies or fine needle aspirations (FNA)/fine needle biopsies
(FNB) of pancreatic and/or biliary masses/cysts] procedures from January 1, 2016 to
March 14, 2019, at our tertiary referral safety net hospital in Southern California. EUS
procedures that did not have an interventional component as detailed above were
excluded. We recorded the age, sex, and ethnicity of the patients, etiology for
cirrhosis, Child-Pugh and Model for End-stage Liver Disease (MELD-Na) scores at the
time of procedure, indications for procedure, any interventions completed during the
procedure, presence of advanced techniques (defined as single-operator
cholangioscopy, laser or electrohydraulic/ electrohydraulic lithotripsy, or needle-
knife techniques), and 30-day post-procedural adverse events (defined as evidence of
infection, significant gastrointestinal (GI) bleeding, perforation, post-ERCP
pancreatitis, and death). Statistical analysis was done to determine whether higher
Child-Pugh scores and MELD-Na scores were associated with increased risk of
adverse events (after controlling for repeat cases) and whether the presence of
advanced techniques was associated with increased risk of adverse events.

Statistics

All statistical analyses were performed using the RStudio software (Version 1.0.153).
Chi-squared tests for independence were used to examine associations between
categorical test variables (e.g., Child-Pugh scores, advanced procedures) and adverse
events. Point-biserial correlation was used to examine the association between MELD-
Na scores and adverse events. Multiple variable logistic regression was used in our
prediction analyses to assess the associations between Child-Pugh class, advanced
techniques, MELD-Na and adverse events, while controlling for age, gender, and
repeat patients. Adverse events and advanced techniques were dummy coded in this
analysis. Child-Pugh classes were effects coded using difference regression coding
since they are ordinal categorical variables. A P value of less than 0.05 was considered
statistically significant.

RESULTS

77 procedures (63 ERCP, 14 EUS-guided FNA /FNB/liver biopsies) performed on 36
patients were included. Of note, each procedure was treated as a unique case for the
purposes of our study given that each procedure was an isolated event with
differences in lab values and clinical status even among the same patient. The mean
age of the study population was 58.7 years old (ranging from 21-83 years old) with
males forming the majority of the group (58.4%). Individuals of Hispanic descent
made up 56% of the cases. All 3 Child-Pugh classes were represented (31 Procedure
with Child’s A, 34 procedures with Child’s B, 11 procedures with Child’s C, and 1
procedure with unreported Child-Pugh class). The mean MELD-Na score was 14
(range of 6-26). Cirrhosis was documented as being secondary to alcoholism (36.4%),
viral hepatitis (24.7%), nonalcoholic steatohepatitis (18.2%), pyogenic cholangitis
(16.9%), cryptogenic/unknown (14.3%), malignancy (9.1%), autoimmune hepatitis
(3.9%), and primary biliary cirrhosis/primary sclerosing cholangitis (2%). A summary
of patient demographics can be seen in Table 1.

Documented indications for ERCP procedures included choledocholithiasis (n = 38,
49.4%), biliary stricture (n = 12, 15.6%), biliary leak (n = 11, 14.3%), cholelithiasis (1 =
8, 10.4%), biliary obstruction secondary to mass (n = 8, 10.4%), cholangitis (n = 4,
5.2%), gallstone pancreatitis (n = 3, 3.9%), biliary obstruction due to stent-related
issues (n = 1, 1.3%), and evaluation of common bile duct dilatation without
choledocholithiasis or mass (n = 1, 1.3%). Indications for interventional EUS
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Table 1 Summary of patient demographics

n=T17
Average age (yr) 58.7
Sex, n (%)
Male 45 (58.4)
Female 32 (41.6)
Race, 11 (%)
Hispanic 56 (72.7)
Asian 8 (10.4)
Caucasian 4(5.2)
African-American 5 (6.5)
Not stated 4(5.2)
Average MELD-Na 14
Childs-Pugh Class, 7 (%)
A 31 (40.3)
B 34 (44.2)
C 11 (14.3)
Unreported 1(1.3)
Etiology for cirrhosis, 1 (%)
Pyogenic cholangitis 13 (16.9)
NASH 14 (18.2)
Malignancy 7(9.1)
Alcoholism 28 (36.4)
Hepatitis B virus 10 (13)
Hepatitis C virus 9 (11.7)
PBC/PSC 2(2.6)
Autoimmune hepatitis 3(3.9)
Cryptogenic/unknown 11 (14.3)

Of note, each procedure was treated as a unique individual; as such, n = 77. NASH: Non-alcoholic
steatohepatitis; PBC: Primary biliary cirrhosis; PSC: Primary sclerosing cholangitis.

procedures included pancreatic or biliary mass biopsy (1 =12, 15.6%) and liver biopsy
(n =3, 3.9%). Interventions included stent placement/removal (n = 53, 68.8%), stone
removal (n = 38, 49.3%), sphincterotomy (n = 22, 28.5%), FNA/FNB (n =10, 13%), and
liver biopsy (n = 3, 3.9%). Advanced techniques employed included single-operator
cholangioscopy (1 = 24, 31.2%), electrohydraulic lithotripsy (1 = 13, 16.9%), needle-
knife techniques (n = 6, 7.8%), and laser lithotripsy (n = 5, 6.5%). Of note, most cases
were associated with multiple indications and interventions.

Thirty-day procedure-related adverse events included GI bleeding (n = 6, 7.8%),
infection (n = 5, 6.5%), and bile leak (1 =1, 1.3%). No cases of post-ERCP pancreatitis
were noted. 5 cases were associated with death within 30 d of the procedure date;
however, none of the deaths were determined to be secondary to the procedure itself,
with 4 of the deaths attributable to progression of previously known cancer and 1 case
being associated with septic shock secondary to intraabdominal infection in the
setting of cholangiocarcinoma. A summary of the procedures can be seen in Table 2.

Chi-square test of independence analyses indicated that Child-Pugh class was
significantly associated with adverse events [y* (3, n = 76) 14.45, P < 0.01]. Adverse
events were more likely to occur for Child C class patients than for Child A or B class
patients. Presence of advanced techniques were not associated with adverse events [x*
(2,n=177)0.02, P> 0.05]. MELD-Na scores were moderately positively correlated with
adverse events occurring [r (74) = 0.49, P < 0.01].

Multiple logistic regression analyses were used to examine if Child-Pugh class and
MELD-Na scores significantly predicted adverse events. When analyzed in separate
regression models, the effect of Child-Pugh class C vs class A and B significantly
predicted the occurrence of adverse events (p = 0.55, P < 0.01) after controlling for age,
gender and repeat cases (Figure 1). MELD-Na scores also significantly predicted
adverse events ( = 0.037, P < 0.01) after controlling variables (Figure 2). The effect of
Child-Pugh class B vs class A was not a significant predictor of adverse events (P >
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Table 2 Summary of included procedures and procedure-related complications

n=T77
Procedure type, n (%)
EUS-guided FNA/FNB/liver biopsy 14 (16.9)
ERCP 63 (74)
Indication for procedure, 1 (%)
Biliary stricture 12 (15.6)
Biliary leak 11 (14.3)
Choledocholithiasis 38 (49.4)
Cholelithiasis 8 (10.4)
Cholangitis 4(5.2)
Gallstone pancreatitis 3(3.9)
Obstruction secondary to mass 8 (10.4)
Obstruction secondary to stent issue 1(1.3)
CBD dilatation w/o known mass 1(1.3)
Biopsy of mass 12 (15.6)
Liver biopsy 3(3.9)
Interventions employed, 1 (%)
Stone removal 38 (49.3)
Stent placement/removal 53 (68.8)
Sphincterotomy 22 (28.5)
FNA/FNB 10 (13)
Liver biopsy 3(3.9)
Spyglass cholangioscopy 24 (31.2)
EHL 13 (16.9)
Laser lithotripsy 5 (6.5)
Needle-knife papillotomy 6(7.8)
Complications, 1 (%)
Infection 5(6.5)
Gastrointestinal bleeding 6 (7.8)
Bile leak 1(1.3)
Pancreatitis 0(0)

EUS: Endoscopic ultrasound; FNA/FNB: Fine needle aspiration/biopsy; ERCP: Endoscopic retrograde
cholangiopancreatography; CBD: Common bile duct; EHL: Electrohydraulic lithotripsy.

0.05). Age, gender and repeat cases were also insignificant predictors in all regression
models (P > 0.05).

When MELD-Na scores were added as predictors with the effect of Child-Pugh
class C, logistic regression results indicated that only MELD-Na scores were a
significant predictor of adverse events (f = 0.027, P < 0.01) after controlling for age,
gender and repeat cases. The effect of Child-Pugh class C vs class A and B was
insignificant (P > 0.05). MELD-Na scores and the effect of Child-Pugh class C were
moderately positively correlated r (74) = 0.58, P < 0.01.

DISCUSSION

Our study examined all cirrhotic patients who underwent ERCP/interventional EUS
procedures at our safety net hospital to evaluate the relationship between the severity
of cirrhosis and rate of adverse events following these procedures. Analysis of our
data noted a significantly increased risk of bleeding, infection, and bile leaks with
both increasing MELD-Na score and higher Child-Pugh class even after controlling
for age, gender and repeat cases. Interestingly, when Child-Pugh class and MELD-Na
scores were combined in a logistical regression analysis, Child-Pugh class no longer
became a significant predictor of adverse events while MELD-Na remained so.
However, when performing the combined regression analysis separately with Child-
Pugh class, the effect of Child-Pugh class C approached significance (P = 0.056). As
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Effect of Child-Pugh class C & adverse event logistic regression curve

----- Upper 95%
Forecast
»»»»» Lower 95%

¢ Mean

Childs-Pugh class C (0 = no, 1 = yes)

Figure 1 Child-Pugh class C was associated with higher probability of adverse events (P < 0.01).

such, the analyses suggest that MELD-Na score may be a more precise predictor of
adverse outcomes with these procedures as it explains a unique portion of variance
not attributable to Child-Pugh class. This finding adds to a growing body of research
suggesting that only Child-Pugh class C is truly predictive of adverse events*’. The
implication that MELD-Na may be a more useful predictive tool is particularly
notable as our review of the literature found that only a few studies evaluated MELD-
Na score when examining outcomes of interventional GI procedures in patients with
cirrhosis!’l.

Our study also demonstrated a relatively high rate of post-procedural bleeding and
infection, which occurred in 7.8% and 6.5% of cases respectively (all within ERCP
procedures); these rates are notably higher than those seen among the general
population (2% and 1.4%, respectively)!'’l. Interestingly, our population did not
experience any post-ERCP pancreatitis. These findings support those seen in
previously published literature comparing ERCP outcomes between cirrhotics and
non-cirrhotics and adds to the admittedly small data pool reporting safe outcomes
with EUS-guided biopsies in cirrhotic individuals™*'*’l. However, it is important to
note that our study did not find an association between the use of advanced
techniques and adverse events, suggesting that refinement of endoscopic techniques
has improved safety of these procedures even in cirrhotic individuals.

The findings we present do have some limitations. Our study utilized a moderate
sample size (n = 77 procedures), which restricts the interpretation of the Chi-square
and logistic regression analyses. Additionally, many of our included patients
underwent multiple procedures; 41 of our included procedures were repeat cases,
with each unique patient undergoing an average of 2.14 procedures. The repeated
cases further limited our interpretation of the statistical analyses. Finally, our study
was performed at a single center and consisted primarily of middle aged Hispanic
men from a lower socioeconomic class, affecting the generalizability of our results.
However, our findings still held significance after correcting for age, gender, and
repeat cases.

In conclusion, the findings presented above highlight the correlation between
greater severity of cirrhosis and increasing risk of adverse events when performing
interventional ERCP/EUS procedures. Our results support established literature yet
offer intriguing implications regarding the use of MELD-Na score for assessing
procedure risk and provides more data regarding safety of EUS-guided biopsies in
cirrhotic patients. Further research is warranted in both these areas as the field
continues to evolve.

Jaishidengs  WJGE | https:/ /www.wjgnet.com 528 November 16,2019 | Volume 11 | Issue 11 |



Yoo T et al. Adverse events with ERCP/EUS procedures

MELD-Na score & adverse event logistic regression curve

————— Upper 95%
Forecast
————— Lower 95%

€ Mean

0.0 T T T

6 8 o 12 14 16 8 20 2 24
MELD-Na score

Figure 2 Rising Model for End-stage Liver Disease score was associated with higher probability of adverse events (P < 0.01).

ARTICLE HIGHLIGHTS

Research background

Liver cirrhosis is a major health issue around the world and is associated with physiologic
changes that have been shown to increase the risk of adverse events in surgical and other
interventional procedures. Prior studies examining endoscopic retrograde
cholangiopancreatography (ERCP) specifically have demonstrated increased risk of adverse
outcomes with worsening cirrhosis severity within these individuals. We sought to evaluate the
risk of adverse outcomes against cirrhosis severity with ERCP and interventional endoscopic
ultrasound (EUS) procedures within our safety net hospital population as data on this
population is lacking.

Research motivation

The study is designed to evaluate the risk of adverse events when performing ERCP and/or
interventional EUS procedures on patients with liver cirrhosis. Knowing the adverse event risk
against cirrhosis severity will help clinicians assess the risks/benefits of gastrointestinal (GI)
procedures in cirrhotic individuals through the use of Child-Pugh Class or Model for End-stage
Liver Disease (MELD-Na) score.

Research objectives

Our objective was to examine whether increasing severity of cirrhosis is associated with greater
incidence of adverse events after interventional ERCP/EUS procedures in cirrhotic individuals
within our safety net population.

Research methods

We performed a retrospective study of patients diagnosed with hepatic cirrhosis who underwent
ERCP and/or EUS-guided fine needle aspirations/fine needle biopsies over a 3 years span at our
safety net hospital. Statistical analyses were done to assess whether Child-Pugh class and MELD-
Na score were associated with greater adverse event rates and whether advanced techniques
(single-operator cholangioscopy, electrohydraulic/laser lithotripsy, or needle-knife techniques)
were associated with higher complication rates.

Research results

Our study included 77 procedures with the study population consisting primarily of middle-
aged Hispanic men. 30-d procedure-related adverse events included GI bleeding (7.8%),
infection (6.5%), and bile leak (2%). The effect of Child-Pugh class C vs class A and B significantly
predicted adverse events (P < 0.01). MELD-Na scores also significantly predicted adverse events
(P < 0.01). The presence of advanced techniques was not associated with higher adverse events
(P> 0.05). When MELD-Na scores were added as predictors with the effect of Child-Pugh class
C, logistic regression showed MELD-Na scores were a significant predictor of adverse events (P
< 0.01). The findings held after controlling for age, gender, ethnicity and repeat cases. Our
findings demonstrated that Child-Pugh class C and increasing MELD-Na scores were significant
predictors of adverse events.

Research conclusions

Increasing cirrhosis severity (as defined by MELD-Na score and Child-Pugh Class C) predicted
adverse events while the presence of advanced techniques did not. The findings were largely in
line with our initial hypothesis and the conclusions drawn by prior studies. Our research
suggests that advanced techniques should not be withheld in cirrhotic individuals as they did
not significantly contribute to increased adverse event rates. Additionally, our data implies that
MELD-Na score may be more useful in predicting adverse events than Child-Pugh class.

Research perspectives

The study confirms the results of prior studies and replicates those findings within a safety-net
population, a population that has not been studied comprehensively in regards to this subject.
Future research can consider comparing the usefulness of MELD-Na score vs Child-Pugh Class
in assessing risk with ERCP/EUS procedures in patients with cirrhosis or consider replicating
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this study with a larger-scale safety net population.
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Abstract

BACKGROUND

Establishing a diagnosis of pancreatic cystic lesions (PCLs) preoperatively still
remains challenging. Recently, endoscopic ultrasound (EUS)-through-the-needle
biopsy (EUS-TTNB) using microforceps in PCLs has been made available.

AIM
To assess the efficacy and safety of EUS-TTNB in the diagnosis of PCLs.

METHODS

We retrospectively collected data of patients with PCLs who underwent both
EUS-fine-needle aspiration (FNA) for cytology and EUS-TTNB at our institution
since 2016. EUS-FNA for cytology was followed by EUS-TTNB in the same
session. Evaluation of the cyst location, primary diagnosis, adverse events, and
comparison between the cytologic fluid analyses and histopathology was
performed. Technical success of EUS-TTNB was defined as visible tissue present
after biopsy. Clinical success was defined as the presence of a specimen adequate
to make a histologic or cytologic diagnosis.

RESULTS

A total of 56 patients (mean age 66.9 +11.7, 53.6% females) with PCLs were
enrolled over the study period. The mean cyst size was 28.8 mm (12-85 mm). The
EUS-TTNB procedure was technically successful in all patients (100%). The
clinical success rate using EUS-TTNB was much higher than standard EUS-FNA,
respectively 80.4% (45/56) vs 25% (14/56). Adverse events occurred in 2 patients
(3.6%) who developed mild pancreatitis that resolved with medical therapy.
Using TTNB specimens, 23 of 32 cases (71.9%) with intraductal papillary
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mucinous neoplasm were further differentiated into gastric type (19 patients) and
pancreaticobiliary type (4 patients) based on immunochemical staining.

CONCLUSION

EUS-TTNB for PCLs was technically feasible and had a favorable safety profile.
Furthermore, the diagnostic yield for PCLs was much higher with EUS-TTNB
than standard EUS-FNA cytology and fluid carcinoembryonic antigen. EUS-
TTNB should be considered as an adjunct to EUS-FNA and cytologic analysis in
the diagnosis and management of PCLs.

Key words: Pancreatic cyst lesion; Endoscopic ultrasound; Endoscopic ultrasound-guided
fine needle aspiration; Cyst fluid; Biopsy

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Establishing a diagnosis of pancreatic cystic lesions (PCLs) preoperatively still
remains a challenge. Endoscopic ultrasound (EUS)-through-the-needle biopsy (EUS-
TTNB) using microforceps was recently used to make a definitive diagnosis of PCLs.
The aim of this study was to assess the safety and efficacy of EUS-TTNB compared with
EUS-fine-needle aspiration (FNA), and feasibility of intrapapillary mucinous neoplasm
(IPMN) subtyping using EUS-TTNB specimen. Fifty-six patients underwent EUS-
TTNB. The rates of technical success, clinical success, and adverse events were 100%,
80.4% and 3.6%, respectively. The clinical success rate was higher in EUS-TTNB
(80.4%) than in EUS-FNA (15%). IPMN subtyping was successful in 71.9% (23/32) in
patients with IPMN.

Citation: Hashimoto R, Lee JG, Chang KJ, Chehade NEH, Samarasena JB. Endoscopic
ultrasound-through-the-needle biopsy in pancreatic cystic lesions: A large single center
experience. World J Gastrointest Endosc 2019; 11(11): 531-540

URL: https://www.wjgnet.com/1948-5190/full/v11/i11/531.htm
DOI: https://dx.doi.org/10.4253/wjge.v11.i11.531
INTRODUCTION

Establishing a diagnosis of pancreatic cystic lesions (PCLs) preoperatively still
remains challenging. PCLs are discovered more often than before as a result of the
widespread use of highresolution imaging techniques!l. The prevalence of the PCLs is
reported from 2.4% to 13.5% with increasing incidence with agel”. The incidence of
PCLs has been reported in 12.9% in a population-based study over a period of 5-year
follow-upl’l. Some PCLs have the potential for malignant transformation to
adenocarcinoma of the pancreas. On the other hand, the rate of malignant
transformation is low in general™ and is estimated approximately 0.24% per year".
The assessment of the risk of malignant transformation relies on information such as
clinical history, results of radiological examinations, endoscopic ultrasound (EUS),
cystic fluid analysis, and cytohistological testing. However, no single diagnostic tool
has been found to be reliable for the differential diagnosis of PCLs.

EUS-fine needle aspiration (FNA) improves diagnostic accuracy in PCLs for
differentiating mucinous versus non-mucinous PCLs, and malignant versus benign
PCLs, in cases where computed tomography or magnetic resonance imaging are
unclear. Evaluation of cyst fluid carcinoembryonic antigen (CEA), combined with
cytology is often used for differentiating an IPMN or mucinous cystic neoplasm
(MCN) from other PCLs. A recent meta-analysis showed EUS-FNA-based cytology
had 42% sensitivity and 99% specificity to differentiate mucinous from non-mucinous
pancreatic cystic neoplasm!. A cyst fluid CEA level of = 192ng/mL can distinguish
mucinous, from non-mucinous cysts, with a sensitivity of 52%-78%and specificity of
63-91%"1. In two meta-analysis, EUS-FNA-based cytology showed a sensitivity of
51% and specificity of 94% for the diagnosis of malignant PCLs!""! and CEA seems not
accurate to predict malignancy with sensitivity and specificity of 63%"\. Targeted cyst
wall sampling using FNA can provide adequate specimen for cytologic or histologic
evaluation in 65%-81% and offer additional diagnostic yield for mucinous cyst over
fluid analysis/cytology alonel''Yl. However, the diagnostic yield remains not enough
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high due to the relatively small tissue sample that can be obtained using conventional
FNA.

Recently, EUS-through-the-needle biopsy (EUS-TTNB) using microforceps (Figure
1; MorayTM microforceps, US Endoscopy, OH, United States) in PCLs has been made
availablel”*1. This method can provide a fragment of the cyst wall improving the
diagnostic yield. However, there still remains limited data regarding the efficacy and
its safety profile. The aim of this study is to evaluate EUS-TTNB in terms of diagnostic
yield and safety in the diagnosis of PCLs. A secondary aim is to evaluate the additive
value in diagnostic yield over standard EUS-FNA.

MATERIALS AND METHODS

Patient selection

We retrospectively reviewed all of the patients with PCLs who had EUS-FNA and
EUS-TTNB at our institution between Jan 2016 and November 2018 using electronic
endoscopy database. The indication of EUS-TTNB was judged by the endoscopists
based on clinical background, size, radiologic imaging findings, existence of
worrisome features like solid mass or nodule, and patient anxiety. This study protocol
was approved by the University of California Irvine Medical Center Institutional
Review Board.

Data collection

Patients demographics, radiologic imaging, endoscopy imaging, cyst fluid analysis,
cytology and pathology results were reviewed. Follow-up data were obtained from
clinical encounters or telephone interview after the procedure to discuss pathology
results. Continuous variables were reported as median and range. Categorical
variables were summarized as frequency and percentage.

Aims
The aim of this study was to assess the feasibility and safety of EUS-TTNB for PCLs,
and evaluate the diagnostic yield compared with EUS-FNA.

Definitions

Technical success of EUS-TTNB was defined as visible tissue present after biopsy.
Clinical success was defined as the presence of a specimen adequate to make a
histologic or cytologic diagnosis. Safety was assessed by recording adverse events
following American Society for Gastrointestinal Endoscopy Criteria. PCLs were
classified as mucinous cysts (intraductal papillary mucinous neoplasms and
mucinous cystic neoplasms), serous cystadenomas, or benign and/or inflammatory
cysts (pseudocysts) based on cytology, pathology, and cyst fluid analysis. The
histology evaluation of the TTNB specimen followed standard histology definitions
for epithelial type. For diagnosis of mucinous cyst, mucinous epithelium with
cytoplasmic mucin should be visible on routine hematoxylin and eosin stain. The
presence of subepithelial ovarian type stroma defined an MCN, and the absence of
such stroma defined an IPMN. If the diagnosis of IPMN was established, the
expression of MUC1, MUC2, MUC5AC, MUC6 mucins were evaluated
immunohistochemically for subtyping, if it was feasible.

Procedure

Three endosonographers performed or supervised all the EUS-TTNB procedures.
Prophylactic antibiotics (Cefazolin 1g) were administered to all patients before needle
puncture of PCLs. All the procedures were performed by using a linear
echoendoscope (Olympus America, Center Valley, PA, United States). Careful
evaluation was done for cyst location, size and presence of a mural nodule, solid mass
or wall thickness. EUS-FNA was performed using the 19-gauge EUS-FNA needle
(EchoTip Ultra needle; Cook Medical, Bloomington, IN, United States) with a stylet.
Before puncturing PCLs, the stylet was removed and the microforceps was preloaded
in the FNA needle. The needle was inserted into the PCL under EUS guidance and
with the use of Doppler to avoid interposed vessels. After puncturing PCLs, the
microforceps was inserted through the bore of the FNA needle. Once the forceps was
seen within the cyst, the forceps was opened and the open jaws of the forceps were
retracted and hubbed to the end of the needle (Figure 2). The needle with forceps
open were then advanced using the FNA needle handle and gently pushed against
the opposite walls, then closed and pulled back until the ‘tent sign” was seen (Figure
3). Finally, the microforceps was pulled back inside the needle, and the specimen
obtained was placed directly in formalin. In this manner, three to four passes were
made with microforceps. After completion of biopsies, cyst fluid was aspirated and
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Figure 1 Image of Moray™ microforceps (US Endoscopy, OH, United States).

sent for CEA and cytology. A minimum of 1 mL of intracystic fluid was aspirated and
sent for CEA and amylase level. An experienced pathologist evaluated all the
specimen and cytology. If IPMN was suspected, immunostaining was performed to
determine the subtype. After the procedure, patients were followed up for any
possible adverse events including abdominal pain, pancreatitis, or perforation.

Statistical analysis

In order to describe the patient cohort, descriptive statistical analyses were used, such
as means, standard deviations, percentages, and frequency distribution, based on the
nature of the statistical variables reported in the study. The value of P < 0.05 was
considered statistically significant. Statistical analyses were done with R software
(version 3.3.3; The R Foundation for Statistical Computing, Vienna, Austria).

RESULTS

Patient demographics, and clinical features of the PCLs are shown in Table 1. A total
of 56 patients (mean age 66.9 + 11.7, 53.6% females) with PCLs were enrolled over the
study period. The mean cyst size was 28.8 mm (12-85 mm). Cysts were in the uncinate
(4 patients), head (13), neck (16), body (7) and tail (16). The average number of
biopsies taken during EUS-TTNB was 3.14 per patient.

Technical and clinical success

The EUS-TTNB procedure was technically successful in all patients (100%). The
clinical success rate using EUS-TTNB was much higher than standard EUS-FNA,
respectively 80.4% (45/56) vs 25% (14/56). The results of histology confirmed by
TTNB is shown in Table 2. There was one case of neuroendocrine tumor that was
diagnosed by TTNB, which was not demonstrated by cytologic analysis. TTNB
changed the diagnosis in one patient from mucinous cystadenoma to serous
cystadenoma. TTNB made a diagnosis of adenocarcinoma in two cases. The one
seemed to arise from IPMN and the other seemed to be cystic adenocarcinoma. Both
cases were un-resectable.

Cyst fluid analysis

Fluid CEA analysis was available in 38/56 PCLs (67.9%). For the 25 PCLs with CEA <
192 ng/mL indicating a non-mucinous cyst, TTNB provided a diagnosis of mucinous
cyst in 13/25 (52%) cases while EUS FNA provided a mucinous cyst diagnosis in 3/25
(12%) cases (P < 0.01). For 13 PCLs with CEA > 192 ng/mL, 10 PCLs (76.9%) were
diagnosed as mucinous cyst based on TTNB histology while EUS-FNA gave a
mucinous cyst diagnosis in 2/13 (15.4%) (P < 0.01) (Table 3).

Subtype of IPMN

Using TTNB specimens and immunostaining, 23 cases (71.9%) among 32 cases of
intraductal papillary mucinous neoplasm were further differentiated into gastric type
(19 patients) and pancreatico-biliary type (4 patients) based on histological assessment
and immunohistochemical staining.

Correlation between EUS-TTNB and surgical specimen
Four patients had surgery after EUS-TTNB in our case series. In three of four cases,
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Figure 2 Endosonographic image of the microforceps opened within a pancreatic cystic lesion.

the diagnosis based on EUS-TTNB was the same as the one on surgical specimen. In
one case, EUS-TTNB diagnosis was pancreato-biliary type IPMN, although it changed
to gastric type IPMN on the surgical specimen.

Adverse events

Two patients (3.6%) developed acute pancreatitis after EUS-TTNB. Both patients were
treated with supportive care and were discharged within 2 d without any invasive
intervention.

DISCUSSION

EUS is useful in the diagnostic evaluation and estimating malignant potential of PCLs.
EUS-FNA of PCLs is a well-established procedure and gives rise to information such
as cytology and intracystic fluid marker analysis, to assist in differentiating mucinous
from non-mucinous lesions. Differentiating PCLs is very important because SCAs do
not require surgery, while on the other hand, MCNs need to be resected. However,
the diagnostic accuracy of cytology and fluid markers such as CEA are still not
enough high. Cyst fluid molecular analysis seemed promising but has issues with cost
and availability!*'>***l). Some studies have shown that EUS-guided confocal laser
endomicroscopy could be helpful but inter-observer agreement is very variable[30,31].
EUS-TTNB is a straightforward procedure and some case series have already shown
promising outcomes**-*’1.

Our study results showed 100% technical success and 80.4% of clinical success,
which are very similar to previous case series study”**-l. In our study, 13 of 25
cysts with CEA <192 ng/mL ended up having the diagnosis of mucinous cyst based
on EUS-TTNB specimen. This result confirmed that fluid analysis for CEA is not
reliable for differentiation of a mucinous cyst and non-mucinous cyst at our
institution. EUS-TTNB demonstrated higher accuracy in providing the diagnosis of a
mucinous cyst than EUS-FNA based cytology regardless of the value of CEA. This
suggests EUS-TTNB is likely superior to the current standard of EUS-FNA cytology
combined with fluid CEA analysis for detection of mucinous cysts.

With regards to complications, 2/56 patients (3.6%) developed acute pancreatitis
after EUS-TTNB. Based on previous studies, the complications after this procedure are
usually acute pancreatitis and local bleeding from the biopsy site. In the largest
multicenter study of EUS-TTNB study with 114 patients"”!, pancreatitis occurred in 6
patients (5.3%). pancreatitis occurred in 6 patients (5.3%). This study contained one
patient with severe acute pancreatitis who required cystogastrostomy for pseudocyst.
In our study, pancreatitis in both patients were self-limited and mild.

In contrast to previous studies on TTNB, our institution attempted to subtype
IPMN using the EUS-TTNB specimen. Several studies have suggested the histologic
subtype of IPMN may be an important factor in its natural history. Studies have
indicated in particular that the pancreaticobiliary subtype of IPMN may be associated
with a poor prognosis”>*! although this is controversial™!. Using a combination of
histologic analysis and immunohistochemical staining, we were successfully able to
subtypes the majority of IPMNs in our series. Subtyping using EUS-TTNB may be
helpful to decide how to follow the IPMN without resection. Our study is the first
study indicating that subtype of IPMN with EUS-TTNB can be reproducible. In one
surgical case, IPMN subtype based on EUS-TTNB was not consistent with that based
on the surgical specimen. In this particular case, the surgical specimen was a mixed
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Figure 3 Endosonographic image of the microforceps bite of the wall tenting tissue within a pancreatic
cystic lesion.

subtype and we do need to keep in mind that IPMN subtype based on EUS-TTNB
may not represent the predominant subtype of the entire PCL in some cases.

Our study has several limitations. First, this is a single center, retrospective study.
Secondly, the number of enrolled patients is relatively low, although this is the largest
study at a single center study to our knowledge using a standardized technique.
Lastly, we cannot conclude the correlation between TTNB specimen and surgical
specimen because only 4 patients had surgery after EUS-TTNB in this cohort.

In conclusion, EUS-TTNB for PCLs was technically feasible and had a favorable
safety profile in this study. Furthermore, the diagnostic yield for PCLs was much
higher with EUS-TTNB than standard EUS-FNA cytology and fluid CEA. EUS-TTNB
should be considered as an adjunct to EUS-FNA and cytologic analysis in the
diagnosis and management of PCLs.
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Table 1 Patient characteristics

Patient characteristics

Age, mean * SD, yr 66.9 +11.7
Sex, male/female 26/30
Cyst size, mm 28.8 (12-85)
Location

Uncinate 4

Head 13

Neck 16

Body 7

Tail 16

Biopsy times 3.14 (1-6)
Pre-biopsy clinical diagnosis

Intraductal papillary mucinous neoplasm 31
Unknown 18
Pseudocyst 5
Mucinous cystadenoma 1
Neuroendocrine tumor 1

Table 2 Results of endoscopic guided through the needle biopsy

Technical success

Clinical success

Adverse events
Histopathological diagnosis by EUS-TTNB
IPMN

Pseudocyst

Serous cyst neoplasm
Neuroendocrine tumor
Adenocarcinoma
Paraganglioma
Inconclusive

Subtyping of IPMN (1 = 32)
Gastric type
Pancreatobiliary type

Inconclusive

100% (56,/56)
80.4% (45/56)
3.6% (2/56)

IPMN: Intraductal papillary mucinous neoplasm; EUS-TTNB: Endoscopic ultrasound-through-the-needle biopsy.

Table 3 Comparison between endoscopic ultrasound-fine-needle aspiration and endoscopic ultrasound-through-the-needle biopsy

EUS-FNA EUS-TTNB P value
Clinical success 25% (14/56) 80.4% (45/56) <0.001
Mucinous cyst diagnosis in cysts > CEA 192 ng/mL 12% (3/25) 52% (13/25) 0.005
Mucinous cyst diagnosis in cysts < CEA 192 ng/mL 15.4% (2/13) 76.9% (10/13) 0.005

EUS-FNA: Endoscopic ultrasound-fine-needle aspiration; EUS-TTNB: Endoscopic ultrasound-through-the-needle biopsy; CEA: Carcinoembryonic antigen.

ARTICLE HIGHLIGHTS

Research background
Pancreatic cysts are increasingly being identified in asymptomatic patients. Establishing a
diagnosis of pancreatic cystic lesions (PCLs) preoperatively still remains a challenge. Endoscopic
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ultrasound (EUS)-fine-needle aspiration (FNA) showed high specificity in diagnosing mucinous
cysts and high grade atypia. However, the sensitivity is not enough high because of relatively
acellular samples. Recently, EUS-through-the-needle biopsy (EUS-TTNB) using microforceps
was recently used to make a definitive diagnosis of PCLs. There have been some studies
showing the efficacy and safety of EUS-TTNB for PCLs.

Research motivation

The number of studies describing the safety and efficacy of EUS-TTNB is still small. There have
been no study evaluating the feasibility of intraductal papillary mucinous neoplasm (IPMN)
subtyping using EUS-TTNB specimen.

Research objectives

The aim of this study was to evaluate the safety and efficacy of EUS-TTNB, compare the tissue
acquisition and diagnostic tissue yield of EUS-TTNB with EUS-FNA, and assess the feasibility of
IPMN subtyping using EUS-TTNB specimen.

Research methods

A retrospective analysis of endoscopy reporting system and medical records of patients who
underwent EUS-TTNB for PCLs was conducted. The review and analysis were conducted
through our endoscopy reporting system (endoPRO iQ®) and medical records.

Research results

A total of 56 patients with PCLs were included. The clinical success rate using EUS-TTNB
(80.4%) was much higher than EUS-FNA (25%). Adverse events occurred only in 2 patients
(3.6%) who developed mild pancreatitis that resolved with medical therapy. Subtyping of IPMN
was successful in 23 of 32 cases (71.9%) using TTNB specimens.

Research conclusions
EUS-TTNB is a safe and feasible procedure for evaluation of PCLs. The clinical success rate was
higher in EUS-TTNB than in EUS-FNA. IPMN subtype was also possible in many cases.

Research perspectives
Given recent development of genetic mutation analysis of PCLs, risk stratification using EUS-
TTNB specimen might be possible in the future.
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Abstract

BACKGROUND

Oesophageal cancer is the fourth most common cause of cancer-related deaths in
India. Esophageal squamous cell carcinomas (ESCCs) arise from the epithelial
layer, and commonly present as polypoidal, ulcerative or ulceroproliferative
growth in the oesophageal lumen. In contrast, oesophageal submucosal tumours
are a distinct group of tumours arising from the mesenchyme (examples include
leiomyoma, fibrovasculoma, lipoma, granular cell tumour or carcinoid), and
mostly do not breach the mucosa. Oesophageal submucosal tumours are a
distinct group of tumours arising from the mesenchyme, and mostly do not
breach the mucosa. Complete intramural growth of an advanced primary ESCC
is an exceedingly rare presentation, with only six cases reported in the literature
thus far. We herein report a case of primary ESCC with complete intramural
invasion that endoscopically mimics a submucosal lesion.

CASE SUMMARY

A 50 year old male presented with a progressive mechanical type of dysphagia
for one month. His history was significant, including squamous cell carcinoma of
the tongue that was treated with surgery and chemoradiation 1 year prior. Upper
gastrointestinal endoscopy revealed a large, hemispherical lesion with normal-
appearing overlying mucosa about 4 cm X 5 cm in size extending from 30-34 cm
from incisors. The patient underwent endoscopic ultrasound (EUS), and a
fineneedle biopsy was performed, which was suggestive for squamous cell
carcinoma. We herein report a case of primary ESCC with complete intramural
invasion, endoscopically mimicking a submucosal lesion. The diagnosis could be
established only by a EUS-guided biopsy.

CONCLUSION
This case report highlights that intramural ESCC may look like a submucosal
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lesion in endoscopy, and EUS biopsy is needed for final diagnosis.
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Core tip: A 50 year old male presented with a progressive mechanical type of dysphagia.
Upper gastrointestinal endoscopy revealed a large, hemispherical lesion with normal-
appearing overlying mucosa. An endoscopic ultrasound (EUS) fine needle biopsy was
done. Histopathology was consistent with well-differentiated squamous cell carcinoma.
This is to highlight that intramural esophageal squamous cell carcinoma may look like a
benign submucosal lesion upon endoscopy, and that a EUS biopsy is needed for final
diagnosis.
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INTRODUCTION

Oesophageal cancer is the fourth most common cause of cancer-related deaths in
India. It is prevalent among both men and women. Squamous cell carcinoma accounts
for up to 80% of these cancers!'l. The etiologic factors for esophageal squamous cell
carcinomas (ESCCs) show a regional variation in different parts of India, but tobacco
consumption in various forms, as well as alcohol, hot beverages and poor nutrition
remain the predominant predisposing factors. The majority of patients with advanced
disease are symptomatic, most often presenting with dysphagia and weight loss.

ESCCs arise from the epithelial layer, and commonly present as polypoidal,
ulcerative or proliferative ulcer growth in the oesophageal lumen. In contrast,
oesophageal submucosal tumours are a distinct group of tumours arising from the
mesenchyme (examples include leiomyoma, fibrovasculoma, lipoma, granular cell
tumour or carcinoid), and mostly do not breach the mucosa. Complete intramural
growth of an advanced primary ESCC is an exceedingly rare presentation, with only
six cases reported in the literature thus far*”l. We herein report a case of primary
ESCC with complete intramural invasion that endoscopically mimics a submucosal
lesion. The diagnosis could only be established by an endoscopic ultrasound (EUS)-
guided biopsy. This article was published after obtaining informed consent from the
patient.

CASE PRESENTATION

Chief complaints
A 50 year old male presented with a progressive mechanical type of dysphagia for a
month, which was associated with a significant loss of weight.

History of illness
There was an occasional history of regurgitation present. He denies loss of appetite,
retrosternal chest pain or discomfort. He also denies any history of heartburn, caustic
ingestion, fever, cough, haemoptysis, change in voice, difficulty in breathing,
hematemesis, melena or any drug intake.

Past history was significant for squamous cell carcinoma of the tongue, which was
treated with surgery and chemoradiation 1 year prior. He lost follow up for the above.
He quit smoking and alcohol after being diagnosed with tongue carcinoma.

Physical examination upon admission
Upon examination, his vitals were stable and there was no significant lym-
phadenopathy. Oral examination was significant for a scar on the left lateral border of
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the tongue. His respiratory and gastrointestinal system examination was
unremarkable.

Diagnostic assessment and interventions
He was further investigated. The basic metabolic panel was normal.

Upper gastrointestinal endoscopy was performed, which revealed a large,
hemispherical lesion with a normal-appearing overlying mucosa about 4 cm x 5 cm in
size and extending from 30-34 cm from the incisors, as shown in Figure 1. That
impression was that is was possibly a submucosal lesion of the distal oesophagus.
Endoscopic biopsy was not done, and further evaluation of the lesion was planned
using EUS.

EUS was done using the linear echoendoscope model MAJ1597 (EUS scope,
Olympus, Tokyo, Japan). EUS showed a large hyperechoic lesion arising from the
third layer at 30 cm, as shown in Figure 2, with a provisional diagnosis of lipoma.

However, in view of the patient’s past history of malignancy, a fine needle biopsy
was done using a 19-gauge Boston scientific acquired EUS fine needle biopsy device,
and sent for histopathologic examination.

Histopathology revealed fragments of malignant neoplasm composed of cells
arranged in sheets, as in Figure 3. The neoplastic cells were round to polygonal, with
moderate amounts of eosinophilic cytoplasm with moderate nuclear atypia. Keratin
pearl formation was abundant. Histopathology was reported as well-differentiated
squamous cell carcinoma. Immunohistochemistry confirmed the same.

Computed tomography (CT) on the thorax was then performed. CT of the thorax
with IV and oral contrast showed heterogeneously enhancing soft tissue thickening
noted in the retro cardiac oesophagus, with a thickness measuring 38 mm and a
length of 68 mm, with proximal oesophageal dilatation noted. The OG junction was
normal. The lesion has contact with the descending thoracic aorta at about 90°. The
loss of flat plane was noted between the lesion and left atrium. Cavitatory metastatic
nodules measuring 26 mm % 18 mm x 33 mm were noted in the posterior basal
segment of the left lower lobe. Bilateral hilar nodes were noted, as shown in Figure 4.
The CT of the thorax was finally reported as a Retro cardiac oesophageal growth with
lung metastasis.

FINAL DIAGNOSIS

Oesophageal squamous cell carcinoma stage 4.

TREATMEN

The patient is currently receiving palliative care.

OUTCOME AND FOLLOW-UP

Not available.

DISCUSSION

The history of intramural ESCC dates back to a case report from McGregor et al',
wherein a case of squamous cell carcinoma was found to arise from an oesophageal
intramural squamous epithelial cyst. There were reports of oesophageal benign cysts
as well as carcinoma arising from oesophageal diverticulum. However, for the first
time, they reported a case of ESCC arising from an oesophageal cyst. In their case,
esophagoscopy revealed a stricture upper oesophagus, and repeat biopsies only
revealed mucosal hyperplasia. However, the patient was started on chemoradiation,
but he later succumbed to bronchopneumonia. Autopsy demonstrated a 1.5-cm long
intramural oesophageal squamous epithelial cyst, from which arose a locally invasive
squamous cell carcinoma, without mucosal involvement or metastases. There are
several other rare case reports of advanced primary ESCC masquerading as a
completely intramural growth.

For this case report, we reviewed the literature, which elucidated the role of EUS in
the evaluation of oesophageal submucosal lesions. We could find only two such cases
where EUS diagnosis of a submucosal lesion was made, which upon further
investigation turned out to be intramural ESCC. One such study was by Choudhary et
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Figure 1 Upper gastrointestinal endoscopy. A large, hemispherical lesion measuring about 4 cm x 5 ¢cm in size,
with a normal-appearing overlying mucosa extending from 30-34 cm from the incisors.

al”, where ESCC presented as a submucosal lesion with repeatedly negative
endoscopic biopsies. The patient underwent EUS, and fineneedle aspiration was done.
The cytopathological report was suggestive of squamous cell carcinoma. There were
no distant metastases in this case. The second case report was from Sonthalia et al’l. In
their report, EUS revealed a heteroechoic solid mass originating from the muscularis
propria of the distal oesophagus. Cytological study of EUS-guided fine needle
aspiration from the mass was suggestive of squamous cell carcinoma, which was
confirmed upon immunohistochemistry. However, this case had bone metastasis.
Also, there are certain limitations in EUS-guided fine needle aspiration cytology
(FNAC) for the diagnosis of submucosal tumours, as the average diagnostic accuracy
rate of EUS-FNA is 60-80%".

Compared to the above case reports, our case differs in that our patient had a past
history of malignancy. In addition, an EUS fine needle biopsy was done for the
evaluation of a submucosal lesion in the oesophagus, which has not been done in the
past.

Gibiino et al" have also advocated that EUS fine-needle biopsy has high diagnostic
accuracy, and is expected to move the practice of EUS from cytology to histology. This
should thereby expand the utilization of EUS throughout the world, and facilitate
targeted therapies as well as the monitoring of treatment response in a more
biologically-driven manner.

CONCLUSION

This case report highlights that intramural ESCC may look like a submucosal lesion in
endoscopy, and that EUS biopsy is therefore needed for final diagnosis.
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Figure 2 Endoscopic ultrasound images. Endoscopic ultrasound showing a hyperechoic mass lesion measuring 4 cm x 5 cm arising from the third layer of the
oesophagus.

Figure 3 Photomicrography of oesophageal mucosal. A-C: Photomicrography of oesophageal mucosa showing round-to-polygonal neoplastic cells with moderate
amounts of eosinophilic cytoplasm, with moderate nuclear atypia and abundant keratin pearl formation. This is consistent with well-differentiated esophageal
squamous cell carcinoma (Hematoxylin-eosin staining).
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Figure 4 Computed tomography images. A and B: Computed tomography chest with oral and IV contrast, showing a cavitatory metastatic nodule measuring 26
mm x 18 mm x 33 mm in the posterior basal segment of the left lower lobe.
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