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tumors (SETs) or extraluminal lesions compressed in the 
intestinal wall. EUS enables clinicians to measure the inva-
sion depth of a tumor, to identify the origin of the wall layer 
of a SET, and to determine whether a lesion is intraluminal 
or extraluminal.1,2 However, histopathological specimens are 
usually necessary to confirm the diagnosis of a lesion. EUS-
guided aspiration or biopsy using fine needle devices have 
been used for this purpose. These methods allow clinicians 
to acquire appropriate tissue samples from subepithelial 
lesions that are not accompanied by mucosal changes or ex-
traluminal lesions near the gastrointestinal wall, or to sample 
mucosal lesions that demand deep biopsy, such as recurrent 
or metastatic lesions.

INTRODUCTION

Endoscopic ultrasound (EUS) has been used to exam-
ine abnormal lesions of the gastrointestinal tract and other 
organs. Notably, it has been used to evaluate subepithelial 
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Background/Aims:  Endoscopic ultrasound-guided fine needle aspiration and/or biopsy (EUS-FNA/B) have been used to 
diagnose subepithelial tumors (SETs) and extraluminal lesions in the gastrointestinal tract. Our group previously reported the 
usefulness of EUS-FNA/B for rectal and perirectal lesions. This study reports our expanded experience with EUS-FNA/B for 
rectal and perirectal lesions in terms of diagnostic accuracy and safety. We also included our new experience with EUS-FNB 
using the recently introduced ProCore needle. Methods:  From April 2009 to March 2014, EUS-FNA/B for rectal and perirectal 
lesions was performed in 30 consecutive patients. We evaluated EUS-FNA/B performance by comparing histological diagnoses 
with final results. We also investigated factors affecting diagnostic accuracy. Results:  Among 10 patients with SETs, EUS-FNA/
B specimen results revealed a gastrointestinal stromal tumor in 4 patients and malignant lymphoma in 1 patient. The diagnos-
tic accuracy of EUS-FNA/B was 50% for SETs (5/10). Among 20 patients with non-SET lesions, 8 patients were diagnosed with 
malignant disease and 7 were diagnosed with benign disease based on both EUS-FNA/B and the final results. The diagnostic 
accuracy of EUS-FNA/B for non-SET lesions was 75% (15/20). The size of lesions was the only factor related to diagnostic accu-
racy (P=0.027). Two complications of mild fever and asymptomatic pneumoperitoneum occurred after EUS-FNA/B. Conclu-
sions: The overall diagnostic accuracy of EUS-FNA/B for rectal and perirectal lesions was 67% (20/30). EUS-FNA/B is a clini-
cally useful method for cytological and histological diagnoses of rectal and perirectal lesions. (Intest Res 2015;13:135-144)
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EUS-guided fine needle aspiration (EUS-FNA) has been 
established as a highly effective method for the pancreatic3 
and upper gastrointestinal fields.4 Moreover, attempts to ac-
quire core tissues for more accurate diagnostic assays have 
contributed to the development of EUS-guided fine needle 
biopsy (EUS-FNB) methods, such as Trucut or ProCore 
needle biopsy.5 Although EUS-guided procedures have also 
been performed in the lower gastrointestinal tract, they have 
been mostly confined to rectal or perirectal lesions because 
of poor accessibility of the EUS scope beyond the rectum. 
Consequentially, only a few studies of EUS-guided fine nee-
dle aspiration and/or biopsy (EUS-FNA/B) for lesions of the 
lower digestive tract have been reported.6-8

Our group previously reported a small, retrospective 
study that included 11 patients who underwent EUS-FNA 
and Trucut needle biopsy for rectal and perirectal lesions in 
2011.8 In that study, these procedures were found to be use-
ful in patients with rectal and perirectal lesions, and dem-
onstrated an ability to provide accurate diagnoses in 10 of 
11 patients. Subsequently, we have gained more experience 
with EUS-FNA/B for rectal and perirectal lesions, especially 
for EUS-guided ProCore needle biopsy, which was intro-
duced in 2012. Therefore, the present study aimed to report 
our expanded experience with EUS-FNA/B for the diagnosis 
of rectal and perirectal lesions, focusing on diagnostic ac-
curacy and safety, and included nine cases performed with a 
ProCore needle.

METHODS

1. Patients

From April 2009 to March 2014, EUS-FNA/B for rectal 
and perirectal lesions was performed in 30 consecutive pa-
tients at the Asan Medical Center, Seoul, Korea. Patients had 
masses or wall thickening in the rectum or perirectum that 
was detected by an imaging modality, such as abdominopel-
vic CT or MRI, and/or endoscopy. A presumptive diagnosis 
was made based on imaging and endoscopy findings before 
performing EUS-FNA/B. Because the prior imaging study or 
forceps biopsy using sigmoidoscopy or colonoscopy failed to 
make an accurate diagnosis, or could not be performed be-
cause of the location of the submucosal or extraluminal area, 
subsequent EUS-FNA/B procedures were recommended 
for these patients. EUS-FNB was performed in selected pa-
tients in whom an adequate tissue sample from initial EUS-
FNA could not be obtained or who required a larger sample 
with intact structural architecture for an accurate diagnosis. 

All patients provided informed consent for EUS-FNA/B. 
Patients who had definite intraluminal cancer in the rectum 
were excluded from this study.

 
2. EUS-FNA/B Techniques

Prior to performing the EUS procedure, a detailed review 
of previous abdominopelvic imaging and/or endoscopy for 
rectal or perirectal lesions was carried out. Radial scanning 
EUS (GF-UM 2000; Olympus Co., Tokyo, Japan) was per-
formed to examine the characteristics and location of the le-
sion. A linear-array echoendoscope (GF-UCT240-AL; Olym-
pus Optical, Tokyo, Japan) was then inserted for aspiration 
or biopsy. EUS-FNA was performed using 19- or 22-gauge 
disposable needles (Echotip Ultra; Cook Medical Inc., Bloo
mington, IN, USA). After the FNA needle was advanced 
through the instrument channel of the linear-array echoen-
doscope, the internal stylet was removed and the needle was 
reciprocated back and forth within the lesion. The needle 
was withdrawn from the scope and air was infused with a 
syringe to extract the tissue material onto a slide. After con-
firming whether the tissue material was adequate, the needle 
was again passed through the lesion.

EUS-FNB was performed using two different methods: 
Trucut needle biopsy or ProCore needle biopsy. An EUS-
Trucut using a 19-gauge needle device (Quick-core; Cook 
Medical Inc.) fitted with a spring-loaded mechanism was the 
basic principle underlying the procedure. After the needle 
was placed in the lesion, the specimen tray was advanced 
into the lesion using a spring-loaded handle to obtain core 
tissue. An EUS-ProCore needle biopsy was newly intro-
duced as a procedure in 2012. Thus, EUS-FNB with ProCore 
needle was not examined in our previous report8 and we 
newly analyzed the performance of EUS-FNB with ProCore 
needle in the present study. A fine needle biopsy was also 
performed using a 22-gauge needle device (Echotip Pro-
Core-22; Cook Medical Inc.) with a reverse bevel design. The 
procedure with a ProCore needle biopsy was similar to the 
EUS-FNA technique using retrograde needle motion to ac-
quire shearing tissues; however, the difference was that the 
needle for the ProCore biopsy was equipped with a 10-mL 
suction syringe after removing the stylet to extract core tis-
sues. The specimens collected from all procedures were pre-
served in formalin for subsequent histopathological analysis. 
All patients underwent these procedures under conscious 
sedation with intravenously administered midazolam and 
meperidine. All procedures were performed by one of five 
faculty interventional endoscopists (Byeon JS, Ye BD, Yang 
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DH, Park DH, or Kim DH).

3. Outcome Parameters

The primary outcome parameter was the percentage of 
patients in whom a correct histopathological diagnosis was 
made from tissue samples obtained by EUS-FNA/B. Diag-
nostic accuracy was defined as the proportion of patients in 
which the histopathological diagnoses of EUS-FNA/B was 
consistent with the final results. The final results were estab-
lished according to the diagnosis from resected specimens 
in patients who underwent surgery. In patients who did not 
undergo surgery, the final results were made based on the 
long-term clinical course along with the EUS-FNA/B result 
and imaging studies during the follow-up period.

The secondary outcome parameters were the rates of 
optimal sampling, and the occurrence of complications. Ad-
ditionally, medical records regarding the type of EUS-FNA/
B procedure and the number of passes required to obtain 
samples were reviewed. Optimal samples were defined as 
tissue samples with high cellularity and quality that enabled 
histopathological diagnoses.

Finally, we investigated factors affecting diagnostic accu-
racy by analyzing the relationship between the diagnostic 
yield of EUS-FNA/B and factors such as age, sex, size of le-
sion, procedure methods (FNA or FNB), ProCore use, needle 
passes, EUS echo pattern (heterogeneous or homogenous), 
and location of lesions (rectal or perirectal).

This study protocol was approved by the Institutional Re-
view Board of the Asan Medical Center, Seoul, Korea (proto-
col no. 2014-0923).

4. Statistical Analysis

The chi-square test or Fisher’s exact test was used to evalu-
ate the factors related to diagnostic accuracy. Data analysis 
was performed using SPSS 20.0 (SPSS, Chicago, IL, USA). P-
values <0.05 were considered statistically significant.

RESULTS

1. Patients

The median age of the 30 patients who underwent EUS-
FNA/B was 56 years (range, 33−81 years), and 18 patients 
were male. Additionally, 18 patients had lesions in the rec-
tum and 12 patients had lesions in the perirectal area. Of the 
18 patients with rectal lesions, 10 were cases of SET. The pre-

senting symptoms were as follows: 5 patients with melena 
or hematochezia, 3 patients with anal pain or a palpable anal 
lesion, 3 patients with abdominal pain and fever, 2 patients 
with bowel habit changes, and 1 patient with hematuria. The 
remaining 16 patients did not have any symptoms at the 
time of their hospital visit, and most of them were referred 
by primary clinics or other departments because of abnor-
mal findings from an imaging study or colonoscopy. Half 
of the patients (15/30) had a history of malignant disease, 
including colorectal cancer in 7 patients, gastric cancer in 5 
patients, lymphoma in 1 patient, leukemia in 1 patient, and 
malignant gastrointestinal stromal tumor (GIST) in 1 patient.

Most patients underwent colonoscopy or sigmoidoscopy, 
except for 3 patients with perirectal lesions. Endoscopic 
forceps biopsy was performed for mass-forming elevated 
lesions in 10 patients; however, all patients showed non-diag-
nostic findings such as non-specific inflammation. All patients 
revealed abnormal findings in CT or MRI analyses. The final 
results were confirmed by surgical specimens in 8 patients, 
histopathological findings of EUS-FNA/B that indicated ma-
lignancy in 9 patients, and clinical courses with imaging stud-
ies during the follow-up period in 13 patients. We carried out 
EUS-FNA alone in 9 patients, EUS-FNB alone in 12 patients, 
and both EUS-FNA and FNB in 9 patients (Table 1).

2. EUS-FNA/B Results and Diagnostic Accuracy in SETs

A presumptive diagnosis of SETs, based on the findings of 
imaging studies and colonoscopy, was made for 10 patients. 
The median size of SETs was 25 mm (range, 11−56 mm). 
The presumptive diagnoses, location, size, EUS procedure, 
histopathological diagnoses of EUS-FNA/B, treatment, 
follow-up time (in months), and final results are summa-
rized in Table 1. The findings of EUS in all SETs showed 
hypoechoic masses, and EUS procedures were successfully 
completed in all cases. EUS-FNB was performed in 8 of 10 
patients; including EUS-FNB alone in give patients (Trucut 
in 2 cases and ProCore in 3 cases), and both EUS-FNA and 
FNB in three patients. Among the 3 cases of both EUS-FNA 
and FNB, 2 underwent EUS-FNA and FNB at the same time, 
while 1 patient (no. 5) initially underwent EUS-FNA, but 
histopathological analysis confirmed nonspecific inflamma-
tion. Because the findings of imaging studies for the latter 
patient strongly suggested a malignancy, another EUS-FNA 
and Trucut needle biopsy was subsequently attempted. 
Consequently, malignant lymphoma was diagnosed. Only 
2 patients underwent EUS-FNA alone. A median of 3 FNA 
needle passes (range, 2−4) and a median of 2.5 FNB needle 
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passes (range, 2−5) were carried out in SET cases.
The results of the EUS-FNA/B specimens in SETs were as 

follows: GIST in four patients, malignant lymphoma in 1 pa-
tient, and various benign results in 4 patients. An inadequate 
tissue sample was obtained for 1 patient (no. 10). GIST was 
diagnosed as spindle cells based on immunohistochemical 
(IHC) staining of EUS-FNA/B specimens (Fig. 1). There were 
4 patients who showed only benign cells and tissues by EUS-
FNA/B who could not be diagnosed with any definite dis-
ease. Thus, surgical treatment was recommended for them 
because the size of the SETs was nearly 2 cm, and we could 
not exclude the potential for malignancy. Among these 4 
patients, 2 were diagnosed with GIST and neuroendocrine 
tumors based on analyses of the surgical specimen. Eventu-
ally, 6 patients were diagnosed with GIST, and 1 patient each 
was diagnosed with diffuse large B cell lymphoma, neuroen-
docrine tumor, and nerve sheath tumor. In the remaining pa-
tient, the final results were considered to be a benign lesion 
based on the clinical course and follow-up imaging studies. 
The median follow-up period of patients with SETs was 16 
months (range, 1−58) and that of patients who did not un-
dergo operation or chemotherapy (no. 8−10) was 6 months 
(range, 1−9). The diagnostic accuracy of EUS-FNA/B based 
on the final results was 50% (5/10) (Table 2). When we ana-
lyzed diagnostic accuracy according to the size of lesions, 
the diagnostic yield for SETs less than 20 mm in size was 0% 
(0/4) and that for SETs of 20 mm in size or larger was 83.3% 
(5/6).

3. EUS-FNA/B Results and Diagnostic Accuracy in  
      Non-SET Lesions

After excluding 10 patients with SETs, a total of 20 patients 
underwent EUS-FNA/B for their rectal or perirectal lesions 
that were detected by an imaging study or colonoscopy. The 
median size of non-SET lesions was 28 mm (range, 13−60 
mm). Among the 20 patients, 13 had a history of cancer, in-
cluding 7 cases of colorectal cancer, 3 cases of advanced gas-
tric cancer, and 1 case each of Hodgkin’s lymphoma, acute 
lymphocytic leukemia, and small bowel GIST. Additionally, 
16 patients (80%) had a primary, recurrent, or metastatic ma-
lignancy as a presumptive diagnosis. The other four patients 
underwent EUS-FNA/B for lesions that were suspected to 
be perirectal abscesses or endometriosis. Details, including 
the histopathological diagnoses of EUS-FNA/B and the final 
results of non-SET lesions, are shown in Table 3.

Most patients in the non-SET lesion group showed a hy-
poechoic mass or nodule with heterogeneity in EUS. One Ta
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patient (no. 27) showed a diffuse hypoechoic thickened wall. 
EUS-FNB was performed in 12 of 20 patients, including EUS-
FNB alone in eight patients and both EUS-FNA and FNB 
in four patients. For the four patients who underwent both 
EUS-FNA and FNB, two underwent EUS-FNA and FNB at 
the same time, while two (no. 16 and 28) suspected of malig-
nancies subsequently underwent EUS-FNA and FNB. EUS-

FNA alone was performed in 8 patients. A median of three 
FNA needle passes (range, 2−5) and a median of three FNB 
needle passes (range, 2−7) were performed.

A total of 8 patients showed malignant cells in their EUS-
FNA/B specimens. Recurrent Hodgkin’s lymphoma was 
confirmed based on histopathological analyses with IHC 
staining by EUS-FNB in one patient (no. 16; Fig. 2), while 11 

Table 2. Diagnostic Accuracy of EUS-Fine Needle Aspiration/Biopsy (FNA/B) for Rectal Subepithelial Tumors (SETs) and Non-SET Rectal or Perirectal 
Lesions

Diagnostic category
SETs Non-SET lesions

Total of all lesions
GIST Lymphoma NET Other 

benign SETs Total Malignancy Benign Total

Diagnostic 4 1 0 0 5 (50.0) 8 7 15 (75.0) 20 (66.7)

Non-diagnostic 2 0 1 1 4 (40.0) 4 0 4 (20.0) 8 (26.7)

Inadequate sample 0 0 0 1 1 (10.0) 0 1 1 (5.0) 2 (6.7)

Values are presented as n or n (%).
SET, subepithelial tumor; GIST, gastrointestinal stromal tumor; NET, neuroendocrine tumor.

Fig. 1. A 61-year-old man (no. 4). (A) Colonoscopy showing a subepithelial tumor ~3 cm in diameter in the distal rectum. (B) MRI scan showing a well-
defined mass with an internal high-density component ~6 cm in diameter in the distal rectum. (C) EUS showing a well-demarcated hypoechoic mass 
with central heterogeneous echogenicity approximately 5.0×4.3 cm in size in the rectum, which displaced the prostate. (D) Histological examination of 
the EUS-fine needle biopsy specimen showing spindle cells (H&E, ×200) that were positive for CD117 and CD34, but negative for smooth muscle actin 
and S-100 by immunohistochemistry (×200). This profile was diagnostic of a gastrointestinal stromal tumor. SMA, smooth-muscle actin.

A

D

B C
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patients were diagnosed with benign diseases by EUS-FNA/
B. For five patients, a malignant or recurrent disease was sug-
gested as a presumptive diagnosis, but inflammatory cells or 
fibrotic tissues were detected in the EUS-FNA/B specimens. 
Consequently, they were finally diagnosed with benign dis-
eases. The final results were as follows: recurrent malignancy 
in 8 patients, primary cancer in 4 patients, inflammatory or 
fibrotic mass in 4 patients, abscess in 2 patients, hematoma 
in 1 patient, and rectal prolapse in 1 patient. Among the 12 
patients with final results of malignant disease, malignant 
cells were not detected in the EUS-FNA/B specimen in 4 
patients. Additionally, inadequate tissue samples for diag-
nosis were obtained during the EUS-procedure in 1 patient 
(no. 26). The median follow-up period of patients with non-

SET lesions was 22 months (range, 2−57) and that of pa-
tients who were diagnosed with benign lesions in the final 
results (no. 19−26) was 27 months (range, 2−57). EUS-FNA/
B diagnoses were consistent with the final results in 15 of 20 
patients and the diagnostic accuracy of EUS-FNA/B in non-
SET lesions was 75% (Table 2).

4. Factors Related to Diagnostic Accuracy

The size of lesions was the only factor related to diagnostic 
accuracy (P=0.027). Other factors including age, sex, proce-
dure methods, ProCore use, needle passes, heterogeneous 
echo, and rectal location were not statistically significant 
(Table 4).

Fig. 2. An 81-year-old man (no. 16) with a history of Hodgkin’s lymphoma. (A) CT showing a well-defined nodule ~1 cm in diameter near the upper 
rectum. (B) Linear EUS showing a round hypoechoic lymph node ~1.2 cm in diameter located near the upper rectum. The 22-gauge ProCore needle 
was inserted into the lesion. (C) Histological examination of a sample obtained upon the first EUS-fine needle aspiration using a 22-gauge aspiration 
needle showed atypical cells (H&E, ×200) but was insufficient for a definitive diagnosis. (D) Histological examination of a specimen obtained upon the 
second EUS-fine needle biopsy using 22-gauge ProCore needle showing atypical lymphoid cells (H&E, ×200) that were positive for CD30 and CD15 by 
immunohistochemistry (×200). This profile was diagnostic of recurrent Hodgkin’s lymphoma. 

A B

C D
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5. Complications

In 2 cases, complications were noted after EUS-FNA/B. 
In 1 patient (no. 11), fever occurred 1 day after EUS-FNA/
B. Antibiotics were infused intravenously and she was un-
eventfully discharged 4 days after EUS-FNA/B. Prophylactic 
antibiotics had not been administered before her EUS-FNA/
B procedure. Another patient (no. 14) was diagnosed with a 
pneumoperitoneum radiologically after EUS-FNB. However, 
he did not show any symptoms associated with peritonitis 
and was discharged two days later. A total of 22 patients 
(73%) received prophylactic antibiotics prior to their EUS 
procedure. 

DISCUSSION

Here, we demonstrate that EUS-FNA/B allowed us to 
make a correct diagnosis in 20 of 30 patients (66.7%) with 
rectal SETs or non-SET rectal and perirectal lesions. Table 2 
shows the diagnostic accuracy of EUS-FNA/B for rectal SETs 
and non-SET rectal and perirectal lesions. Although this rate 
does not appear to be very high, EUS-FNA/B has its own 
diagnostic strengths as it can help us in making treatment 
decisions in patients with rectal and perirectal lesions for 
which it is difficult to decide on a management plan.

Previous studies of EUS-FNA performed in the lower 
gastrointestinal tract showed a relatively high diagnostic ac-
curacy. Hara et al.6 reported that the diagnostic accuracy of 
EUS-FNA was 90% in 10 patients with rectal and sigmoid 
lesions, including rectal cancer, endometriosis, and GIST. 
Sasaki et al.7 found that the diagnostic yield of EUS-FNA 
was 95.5% (21 of 22) in submucosal and extrinsic masses of 
the colon and rectum. We do not know why our diagnostic 
value was so low. However, when we considered non-SET 
lesions separately, the diagnostic accuracy was 75%, which 
was quite good. Many previous studies have reported that 
EUS-FNA has a relatively good accuracy (80% to 89%) in 
diagnosing SETs of the gastrointestinal tract.9-11 Compared to 
previous studies, our present study showed a relatively low 
accuracy (50%) for EUS-FNA/B in SETs. The reason why the 
diagnostic accuracy was different between SETs and non-
SET lesions is not clear. Because the diagnostic accuracy was 
lower in small lesions, a high proportion of lesions less than 
20 mm (40%, 4/10) in SETs may be a cause of low diagnostic 
accuracy in SETs. In comparison, the proportion of lesions 
less than 20 mm was only 15% (3/20) in non-SET lesions 
for which a higher diagnostic accuracy of EUS-FNA/B was 
achieved than that for SETs. Further studies are necessary 
to explain why the diagnostic accuracy is different between 
SETs and non-SETs.

In our previous study, we reported the usefulness of EUS-
FNA and Trucut biopsy in rectal or perirectal lesions, dem-
onstrating high diagnostic accuracy (91.7%) and safety.8 In 
addition to these findings, there were some new findings in 
our current study. First, we identified that the size of lesions 
was significantly related to the diagnostic accuracy of EUS-
FNA/B (P=0.027). Diagnostic yield was lower in SETs less 
than 20 mm than in those over than 20 mm (0% vs. 83.3%). 
This finding suggests that EUS-FNA/B in small lesions may 
need further improvement for the diagnostic usefulness. 
Sufficient training of clinicians for EUS-FNA/B procedures 
and strategic experience with large to small lesions may lead 
to the desired improvement in diagnostic yield, especially 
for small lesions. Second, our current study contained nine 
patients who underwent EUS-FNB using ProCore needle, 
which is a new FNB needle and was not used in our previous 
study. Trucut biopsy had procedural difficulties such as nee-
dle stiffness and misfiring, which might lead to technical fail-
ure.12 The ProCore needle was developed to overcome these 
weak aspects of the Trucut needle. Because ProCore needles 
have an advantage of relatively easy acquisition of core tis-
sues with structural preservation, the number of needle pas-
sages needed to obtain adequate tissue specimens can be 

Table 4. Factors Related to Diagnostic Accuracy for Rectal Subepi
thelial Tumor (SET) and Non-SET Rectal or Perirectal Lesions

Factors Diagnostic 
(n=20)

Non-diagnostic* 
(n=10) P-value

Median age, yr (range) 61.5 (33–81) 54.0 (38–69) 0.320

Male gender 11 (55.0) 7 (70.0) 0.694

Size, mm (range) 34.2 (13–60) 22.1 (11–36) 0.027

SETs 5 (25.0) 5 (50.0) 0.171

Procedure 0.419

     EUS-FNA 8 (40.0) 2 (20.0)

     EUS-FNB 7 (35.0) 6 (60.0)

     EUS-FNA and FNB 5 (25.0) 2 (20.0)

ProCore 4 (20.0) 5 (50.0) 0.091

Needle passes, times 
  (SD, range)

4.2 (2.3, 2–6) 3.7 (1.6, 2–9) 0.580

Heterogeneous echo 18 (90.0) 7 (70.0) 0.300

Rectal lesions 11 (55.0) 7 (70.0) 0.694

Values are presented as n (%) or median (range).
*Nondiagnostic included patients with inadequate sample.
FNA, fine needle aspiration; FNB, fine needle biopsy. 
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reduced. Witt et al.13 reported that ProCore needles required 
fewer passes to acquire specimens compared to EUS-FNA 
(2.11 vs. 2.94). In the current study, the mean number of 
needle passes of ProCore needles, Trucut needles, and FNA 
were 2.67, 3.67, and 3.06, respectively. The number of needle 
passes needed with ProCore needles was less than for other 
procedures. Despite the advantage regarding needle passes 
needed, the diagnostic accuracy of EUS-FNB using ProCore 
needles (44.4%, 4/9) was not adequate in the current study. 
However, EUS-guided ProCore needle biopsy has shown a 
similar diagnostic efficacy to EUS-FNA in other comparative 
studies.14,15 Thus, we suggest that further studies are neces-
sary to confirm the usefulness of EUS-FNB using ProCore 
needles in terms of both diagnostic accuracy and the num-
ber of needle passes needed.

Concurrent or subsequent harvesting of tissue samples 
using both EUS-FNA and FNB has been reported to enable 
a higher diagnostic accuracy compared to performing each 
procedure separately.16,17 In the current study, both EUS-FNA 
and FNB were performed simultaneously in seven patients 
to obtain more suitable tissue samples for architectural pres-
ervation with IHC staining. We obtained proper specimens 
for diagnosis in five cases. For one patient (no. 16; Fig. 2) who 
had a past history of Hodgkin’s lymphoma, we could obtain 
a confirmative diagnosis of recurrent lymphoma through 
subsequent EUS-FNB after achieving an insufficient histo-
pathological result by EUS-FNA. Undoubtedly, with architec-
tural examination and IHC staining, the diagnostic accuracy 
could be improved. Therefore, EUS-FNB could be used as a 
complimentary procedure to overcome the shortcomings of 
EUS-FNA, and even used concurrently or subsequently with 
EUS-FNA and FNB.

When comparing the presumptive diagnosis before EUS-
FNA/B to the final diagnosis in 20 non-SET lesions, the diag-
noses were coincident in 12 patients. Among the remaining 
eight patients, the presumptive diagnosis in seven patients 
was changed or corrected based on the histopathological 
results of EUS-FNA/B. In two of seven patients (no. 17 and 
18), the lesions were thought to be benign, but were later 
diagnosed as malignancies by EUS-FNA/B. In contrast, five 
patients (no. 19, 20, 23, 24, and 25) considered to have ma-
lignancies turned out to have benign lesions based on the 
histopathological results of EUS-FNA/B. Histopathological 
diagnoses via EUS-FNA/B could allow patients with benign 
rectal or perirectal lesions to avoid unnecessary operations. 
Additionally, EUS-FNA/B enabled patients with a malignan-
cy to obtain a rapid diagnosis and proper treatment.

In the current study, EUS-FNA/B was safe to use, with only 

two complications of mild fever and asymptomatic pneumo-
peritoneum immediately following the procedures. No pa-
tient experienced any severe complication. These results are 
in agreement with previous studies that reported the safety 
of EUS-FNA/B with a low complication profile (1−2%).18,19 In 
a recently published study, Levy et al.20 reported that adverse 
events developed in 20.5% of cases, although serious adverse 
events only occurred in 5.6% after EUS-FNA procedures in 
the lower gastrointestinal tract. In that study, bleeding and 
pain were the most common adverse events. Generally, 
the use of adequate prophylactic antibiotics, the proper se-
lection of needle and passage number, and practice by an 
experienced operator can prevent these complications and 
adverse events of EUS-FNA/B in the rectum and perirectum.

Our study had several limitations. First, the analysis was 
retrospective and could have included biases as a conse-
quence of unrecognized or unmeasured factors. Second, 
there was no on-site cytopathologist in our endoscopy unit, 
which might have been related to the low diagnostic accu-
racy. Third, this was a small-sized, single center study.

In conclusion, although our current findings showed only 
moderate diagnostic accuracy, EUS-FNA/B was observed to 
be a clinically useful method for performing cytological and 
histological examinations, including IHC staining, for rectal 
or perirectal lesions. A future large-scale, multi-center study 
is warranted.
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