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ABSTRACT \
Background and Objectives: Endoscopic treatment of obstructive jaundice and pancreatitis due to hepaticojejunostomy (H-J),
pancreatojejunostomy (P-J) strictures, and tumor recurrence after pancreatoduodenectomy (PD) is technically challenging. Treatment
of P-J strictures results in poor outcomes. Although conventional EUS that has an oblique view is not suitable for such patients,
forward-viewing EUS (FV-EUS) may become a useful option. This study aimed to evaluate the feasibility and efficacy of FV-EUS in pa-
tients who have undergone PD.

Methods: Patients with PD who were scheduled to undergo diagnosis and treatment using FV-EUS for H-J or P-J lesions were en-
rolled in this single-center prospective study. After observation of the P-J and H-J using FV-EUS according to a predetermined protocoal,
treatment using FV-EUS was performed as needed.

Results: A total of 30 patients were enrolled, and FV-EUS was used to observe P-J and H-J in 24 and 28 patients, respectively. The
detection rates of P-J and H-J by endoscopy were 50% (12/24) and 96.4% (27/28), respectively, and by EUS were 70.8% (17/24) and
100% (28/28), respectively. Of these, P-J and H-J were found by endoscopy only after EUS observation in 3 and 1 patient, respectively.
The success rates of endoscopic treatment using FV-EUS were 66.7% (2/3), 95.2% (20/21), and 25% (1/4) for benign P-J strictures,
benign H-J strictures, and tumor recurrence, respectively.

Conclusions: Endoscopic treatment using FV-EUS is feasible and effective for patients after PD. Moreover, FV-EUS increases the P-J
lesion detection rate by adding EUS observation.
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INTRODUCTION neoplasms. The representative disease is pancreatic cancer, and
its incidence has risen in the last 30 years."! Hepaticojejunostomy
Pancreatoduodenectomy (PD) is a radical surgery for neoplasms  (H-J) and pancreatojejunostomy (P-]) strictures post-PD can cause

arising from the pancreatic head, including pancreatic, bile duct,  cholangitis and pancreatitis and occur in 8.2% and 4.6% of pa-
duodenal, intraductal papillary mucinous, and neuroendocrine  tients 5 years after PD, respectively./>*! Furthermore, tumor recur-
rence near H-J and P-J can also cause cholangitis and pancreatitis.
Endoscopic diagnosis and treatment of H-] and P-] lesions are per-
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Convex curved linear array echoendoscopes (CLA-EUS) are widely
used for the diagnosis and treatment of pancreatobiliary diseases.
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Bile duct
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Figure 1. Schema of pancreatoduodenectomy with modified Child
reconstruction. G-J: Gastrojejunostomy; H-J: Hepaticojejunostomy; P-J:
Pancreatojejunostomy.

anatomy. To overcome this technical hurdle, a forward-viewing
linear echoendoscope (FV-EUS) has been developed and used for
fine-needle aspiration (FNA), celiac plexus neurolysis, and drain-
age of pseudocysts and the bile and pancreatic ducts, in cases of
normal anatomy.’ ' A retrospective study evaluated FV-EUS us-
age in patients after Billroth IT and Roux-en-Y reconstruction and
found that FV-EUS was effective in reaching the periampullary
area and performing FNA in patients with previous Billroth ILM"!
Although there have been no studies evaluating the utility of
FV-EUS in patients post-PD, FV-EUS has the potential to overcome
the difficulty of conventional diagnosis and treatment of H-J and P-]
lesions after PD. Therefore, this prospective study aimed to evaluate
the utility of FV-EUS for H-J and P-J lesions after PD.

PATIENTS AND METHODS

Study design

This prospective study was conducted at our hospital, where more
than 100 PDs and 500 endoscopic retrograde cholangiopancre-
atography procedures are performed annually. The study protocol
was approved by the institutional review board of the institution,
and written informed consent was obtained from all participants.
The study conforms to the ethical principles of medical research in-
volving human subjects, as described by the Declaration of Helsinki.
The trial was registered with the University Hospital Medical
Information Network Trials Registry (UMIN000035099).

Patients

Patients who met the following criteria were considered eligible for
this study: (1) surgical history of PD, hepatopancreatoduodenectomy
(HPD), or total pancreatectomy; (2) modified Child method used
as a reconstruction method in pancreatobiliary surgery; and (3)
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suspected of having P-J or H-J lesions and scheduled to undergo
therapeutic endoscopic treatment. Patients were excluded if they
met any of the following criteria: (1) previous gastrectomy or
esophagectomy, (2) pregnant or breastfeeding, (3) Eastern Cooperative
Oncology Group performance status of 4, and (4) age <20 years.

Pancreatoduodenectomy

The standard procedure for PD at our hospital is subtotal stomach-
preserving PD, and the reconstruction was performed using a mod-
ified Child method via end-to-side P-J and end-to-side H-] without
Braun anastomosis (Figure 1).""?! Although the dividing level of the
hepatic duct varied among patients, those with multiple biliary orifices
at the stump underwent a single H-J after side-to-side connection
of the hepatic duct.'*! Before the initiation of this study, standard
colonoscopy was routinely performed in patients with suspected
H-J or P-J lesions post-PD in our hospital.

Study protocol

Endoscopic treatment was performed using an FV-EUS (TGF-UC260];
Olympus Medical Systems, Tokyo, Japan), with patients in the prone
position under conscious sedation (Figure 2). To facilitate the inser-
tion of FV-EUS into the afferent limb, we attached a cap device
(MA]J-2187; Olympus Medical Systems) to the scope tip. All proce-
dures were conducted or supervised by an expert endoscopist
(H.1.), who had performed more than 6000 endoscopic retrograde
cholangiopancreatography procedures, 3000 EUS-FNAs, and 500
EUS-guided treatments. Regardless of the site of the targeted H-J
or P-J lesion, FV-EUS was inserted into the blind end of the afferent
limb, and its position was confirmed by endoscopic and fluoro-
scopic findings (Figure 1). Thereafter, endoscopic diagnosis and
treatment of the P-J and H-] lesions were performed in the follow-
ing order (Figure 3): (@) endoscopic observation of the P-J lesion;

Figure 2. The tip of a cap-fitted forward-viewing echoendoscope.
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(b) EUS observation of the P-J lesion; (c) second endoscopic obser-
vation of the P-J lesion in cases where the P-J lesion was not
found by endoscopic observation, but by EUS observation; (d) en-
doscopic observation of the H-J lesion; (e) EUS observation of the
H-J lesion; and () second endoscopic observation of the H-J lesion
in cases where the H-J lesion was not found by endoscopic obser-
vation, but by EUS observation. When P-J and H-J lesions were
not detected, they were searched for at least 5 minutes. Subse-
quently, EUS-FNA and endoscopic treatment using FV-EUS were
performed according to the objectives determined for each partic-
ipant at the time of enrollment. For benign H-J or P-J strictures,
guidewire insertion through the stricture and balloon dilation of
the stricture was followed by stone removal using a balloon and/
or basket catheter, if necessary. In case of biliary obstruction due
to tumor recurrence, stents were inserted via the H-J, although
the type and combination of stents used in each case were deter-
mined according to the obstruction pattern of the bile duct. If
H-J and P-J lesions were not detected, but a targeted dilated duct
was found, EUS-guided transmural duct drainage was considered
and performed as follows: (1) the dilated duct was punctured
with a 19-gauge needle under EUS observation; (2) a 0.025-inch
guidewire was inserted into the duct under fluoroscopic imaging;
(3) the fistula was dilated using a 4-to 8-mm balloon catheter; and
(4) a stent, which was chosen according to the clinical condition of
the patient, was placed through the fistula. All endoscopic proce-
dures were performed on an inpatient basis. We evaluated the symp-
toms, laboratory data, and/or abdominal radiographs the next day.
When no adverse events (AEs) were observed, patients were allowed
to start oral intake of food.

QOutcome parameters

The outcome parameters included the following: (1) the detection
rate of H-J and P-] by endoscopic observation, (2) the detection
rate of H-]J and P-J by EUS observation, (3) the success rate of
EUS-FNA, (4) the success rate of endoscopic treatment using
FV-EUS, and (5) early AEs. The success of FV-EUS in detecting
H-J or P-J was judged by endoscopic or EUS observation. When
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these could not be visualized, the arrival of FV-EUS at the H-J or
P-J site was assessed based on fluoroscopic findings. The detection
rate of H-J or P-J was the number of cases in which H-J or P-J was
observed by endoscopy or EUS, divided by the number of cases in
which FV-EUS reached the site of H-J or P-J. Success of EUS-FNA
was defined as obtaining of a sample appropriate for pathological
diagnosis. Success of endoscopic treatment using FV-EUS was de-
fined as intended endoscopic treatment of the H-J or P-J lesion
was accomplished from the jejunum. When endoscopic treatment
was not achieved, and the use of other endoscopes (CLA-EUS) or
of percutaneous drainage was required, this was defined as failure.
Early AEs were defined based on the American Society for Gastro-
intestinal Endoscopy workshop.!'3! We evaluated early AEs until
3 days after endoscopic treatment using FV-EUS. We did not per-
form a sample size calculation because this was a pilot study; how-
ever, we arbitrarily set 30 patients as the target sample size.

RESULTS

Thirty patients were enrolled in this study between December 2018
and January 2021. Patient characteristics are shown in Table 1.
Pancreatoduodenectomy, left HPD, and total pancreatectomy were
performed in 28, 1, and 1 patient, respectively. Twenty-seven H-]
and 3 P-J lesions were diagnosed and treated. All patients with
suspected tumors near the H-J (z = 4) and suspected benign P-]
strictures (7 = 3) required biliary or pancreatic duct stenting because
of obstructive jaundice or recurrent pancreatitis, respectively. Dila-
tion of the H-J with or without stone removal was planned for pa-
tients with suspected benign H-J strictures (12 = 23).

Flow diagrams are illustrated in Figure 4, and the deepest sites
where FV-EUS was performed are shown in Table 2. Arrival at
the blind end of the afferent limb was achieved in 24 patients. In
4 patients, the FV-EUS did not advance beyond H-J. In 3 of these
patients, this was because of acute angulation of the afferent limb
and tumor recurrence near H-J after total pancreatectomy in the
other patient. In 2 patients who were suspected of recurrence of

Figure 3. Protocol for observing the pancreatojejunostomy and hepaticojejunostomy. A, Endoscopic observation of the P-J. B, EUS observation of the P-J.
C, Second endoscopic observation of the P-J. D, Endoscopic observation of the H-J. E, EUS observation of the H-J. F, Second endoscopic observation of
the H-J. After FV-EUS reached the blind end of the afferent limb, the P-J and H-J lesions were observed in the following order: (A) endoscopic and (B) EUS
observation of the P-J lesion, (C) second endoscopic observation of the P-J lesion only if first found during EUS, (D) first endoscopic and (E) EUS observation
of the H-J lesion, and (D) second endoscopic observation of the H-J lesion only when the H-J was not found in the first endoscopic observation. EUS: FV-
EUS: Forward-viewing EUS; H-J: Hepaticojejunostomy; P-J: Pancreatojejunostomy.
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Patient characteristics.

Gender (male), 1 (%) 23 (76.7)
Age, median (IQR), y 73 (65-77)
Primary disease, n (%) Pancreatic cancer 10 (33.3)
[PMN 7(23.3)
Biliary cancer 6 (20.0)
PNEN 4(13.3)
Others 3(10.0)
Operation, n (%) Pancreatoduodenectomy 28 (93.3)
Left HPD 13.3)
Total pancreatectomy 1(3.3
Period between operation and study enroliment, 34.9 (12.3-66.1)
median (IQR), mo
Maximum pancreatic duct diameter, median (IQR), mm 2 (1-4)
Pre-endoscopic procedural diagnosis, 1 (%)
Suspected benign H-J stricture 23 (76.7)
Suspected tumor recurrence near the H-J 4* (13.3)
Suspected benign P-J stricture 3(10.0)
The objective of the procedure, n
EUS-FNA 4
The dilation of the H-J with/without stone removal 23
Biliary stenting 4
Pancreatic duct stenting 3

H-J: Hepaticojejunostomy; HPD: Hepatopancreatoduodenectomy; IPMN: Intraductal papillary mucinous
neoplasm; I1QR: Interquartile range; P-J: Pancreatojejunostomy; PNEN: Pancreatic neuroendocrine
neoplasm.

*A patient had recurrent tumor near both H-J and P-J.

malignant tumor near H-J, stenosis of the afferent limb due to the
tumor hampered the arrival of FV-EUS at the H-J site. In 1 of these
2 patients, EUS-FNA was performed using FV-EUS with a
22-gauge Franseen needle (Acquire; Boston Scientific, Marlborough,
MA) with 2 needle passes, and EUS-guided hepaticogastrostomy
(EUS-HGS) was performed using CLA-EUS later (Table 3). In the
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remaining patient after left HPD, EUS-FNA was not performed, be-
cause the tumor was not found, and percutaneous biliary drainage
was performed later (Table 3). Therefore, P-] and H-J lesions were
evaluated in 24 and 28 patients, respectively.

The detection of P-J and H-J lesions by FV-EUS is shown in Table 2.
Pancreatojejunostomy was initially found by endoscopic observa-
tion in 9 patients but was detected by EUS observation in 17 pa-
tients. After EUS observation, endoscopic observation succeeded
in finding P-J in 3 more patients whose P-J was not observed before
EUS observation. In summary, P-J detection rates were 50.0%
(12/24) and 70.8% (17/24) in endoscopic and EUS observations,
respectively (Supplementary Figure 1, http:/links.lww.com/
ENUS/A341). Hepaticojejunostomy was first found by endoscopic
observation in 26 patients but was detected by EUS observation in
28 patients. After EUS observation, endoscopic observation succeeded
in finding H-J in 1 patient whose H-J could not be found before
EUS observation. Hepaticojejunostomy detection rates were 96.4%
(27/28) and 100% (28/28) by endoscopic and EUS observations,
respectively (Supplementary Figure 1, http:/links.lww.com/
ENUS/A341). In 1 patient with intact H-J, a low echoic mass in
the liver near the H-J site was observed on EUS, and this was diag-
nosed with biliary obstruction due to tumor recurrence in the liver
(Figure 4 and Supplementary Figure 2, http://links.lww.com/
ENUS/A342). Furthermore, in another patient where H-] was not
detected by endoscopic observation, it was later diagnosed as H-]
involving a recurrent tumor in the liver because a low echoic
mass and dilated bile duct were found by EUS. In both patients,
EUS-FNA was performed using a 22-gauge Franseen needle (Ac-
quire; Boston Scientific) with 2 needle passes.

In total, EUS-FNA was performed in 3 of 4 patients who were sched-
uled to undergo EUS-FNA at registration (Figure 4). An appropriate
sample for pathological evaluation was obtained in all 3 patients
who were pathologically diagnosed with adenocarcinoma. Thus,
the success rate of EUS-FNA was 75%.

| Suspected benign H-J stricture | | Suspected tumor recurrence | | Suspected benign P-J stricture
N=123 N=4 N=3
Deepest site of Blind end of Between H-J and Blind end of Between H-J and Failure to Blind end of
FV-EUS afferent limb P afferent limb P reach H-J afferent limb
N=fo N=3 N—1 N=1 N=2 N=3
Observation of HJ l l : l
and PJ [Hianaps ] [wa] [ Haandps ] m
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Figure 4. Flow diagram of the patients scheduled to undergo therapeutic endoscopic treatment. Solid and dotted lines indicate the success and failure of the
procedure by FV-EUS, respectively. CLA-EUS: Curved linear array—EUS; EUS-HGS: EUS—guided hepaticogastrostomy; EUS-PD: EUS-guided pancreatic duct
drainage; FV-EUS: Forward-viewing EUS; H-J: Hepaticojejunostomy; P-J: Pancreatojejunostomy; PTBD: Percutaneous transhepatic biliary drainage.
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Endoscopic treatment using FV-EUS is shown in Table 3 and Figure 4.
In 3 patients with suspected P-]J stricture, the P-J lesion was detected
by endoscopic observation before EUS, after EUS, and only by EUS
in each patient. In 2 patients where P-J was visualized by endoscopic
observation, PD cannulation through P-J was attempted but failed
because of severe P-] stricture. Therefore, EUS-guided pancreatic
duct drainage (EUS-PD) was conducted from the afferent limb near
P-J, and a plastic stent was successfully placed in 2 patients (Supple-
mentary Figure 3, http:/links.lww.com/ENUS/A343). In the re-
maining patient, EUS-PD was done from the stomach because
fluid collection near the pancreatic stump hindered the puncturing
of the pancreatic duct from the afferent limb. As for suspected be-
nign H-J strictures, balloon dilation of the H-]J stricture with or with-
out stone removal was accomplished in 20 patients, and 1 patient
required EUS-HGS because of severe H-] stricture (Supplementary
Figure 2, http:/links.lww.com/ENUS/A342). In 2 patients, no endo-
scopic treatment was required because there was no H-J stricture. In
1 patient with tumor recurrence, biliary cannulation was achieved
from an intact H-J, and 2 metallic stents were inserted into the right
and left hepatic ducts using a partial stent-in-stent technique (Sup-
plementary Figure 2. http:/links.lww.com/ENUS/A342). In the re-
maining patient, an appropriately dilated bile duct for puncture
was not visualized from the afferent limb by FV-EUS; therefore,
EUS-HGS was performed later. In summary, the success rates of
endoscopic treatment using FV-EUS were 66.6% (2/3), 95.2%
(20/21), and 25% (1/4) for benign P-J lesions, benign H-J lesions,
and obstructive jaundice due to tumor recurrence near H-J, respec-

Detection of pancreatojejunostomy and
hepaticojejunostomy lesions using FV-EUS.

Location where FV-EUS reached

The end of the afferent limb, n 24
The location between the H-J and P-J, n 4
Tumor between the H-J and the gastrojejunostomy, n 2
Detection and finding of pancreatojejunostomy, n 24
Endoscopy  Detection  Possible, 11 (%) 12 (560.0)
Before EUS observation, 1 (%) 9 (37.5)
After EUS observation, 1 (%) 3(12.5)
Impossible, 1 (%) 12 (560.0)
Finding No tumor 11
Tumor 1
EUS Detection  Possible, 1 (%) 17 (70.8)
Impossible, 11 (%) 7(29.2)
Finding No tumor 15
P-J involved by a low echoic mass 1
Fluid collection and PD dilation 1
Detection and finding of hepaticojejunostomy, n 28
Endoscopy  Detection  Possible, 11 (%) 27 (96.4)
Before EUS observation, 1 (%) 26 (92.9)
After EUS observation, 11 (%) 1(3.6)
Impossible, 1 (%) 1(3.6)
Finding No tumor 26
Tumor 1
EUS Detection  Possible, 1 (%) 28 (100)
Impossible, 1 (%) 0(0)
Finding No tumor 26
A low echoic mass near intact H-J 1
H-J involved by a low echoic mass 1

FV-EUS: Forward-viewing EUS; H-J: Hepaticojejunostomy; P-J: Pancreatojejunostomy.
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EUS-guided fine-needle aspiration and treatment for patients.

Pancreatojejunostomy, n 3
Benign P-J stricture, n 3
EUS-guided pancreatojejunostomy from the afferent limb, n 2

EUS-guided pancreatogastrostomy from the stomach, n 1

Hepaticojejunostomy, n 27
Benign hepaticojejunostomy stricture, n 23

Only balloon dilation of the H-J site, n 6

Balloon dilation of the H-J site with stone removal, n 14

EUS-guided hepaticogastrostomy using a CLA-EUS scope, n 1
No endoscopic treatment because of no H-J stricture, n

Tumor recurrence near the H-J site, n
EUS-FNA followed by EMS placement via the H-J site, n
EUS-FNA using an FV-EUS and EUS-guided hepaticogastrostomy
using a CLA-EUS scope, n
PTBD, n

CLA-EUS: Curved linear echoendoscope; EMS: Expandable metallic stent; H-J: Hepaticojejunostomy; P-J:
Pancreatojejunostomy; PTBD: Percutaneous transhepatic biliary drainage.

*A patient after left hepatopancreatoduodenectomy.

tively. No AE was encountered after the use of FV-EUS in any of
the enrolled patients.

DISCUSSION

We evaluated the utility of FV-EUS for H-J or P-J lesions after PD
in a single-center prospective study. We found that the detection
rate of H-J and P-J increased with the addition of EUS observation,
compared with endoscopic observation alone. In particular, the
benefit of adding an EUS observation was greater while finding
the P-] lesion. In addition, subsequent EUS-FNA and endoscopic
treatments using FV-EUS were successfully performed when the
target lesion was found via EUS. This is the first study to evaluate
the utility of FV-EUS in patients after PD.

The treatment of H-J or P-] strictures is ideally performed by en-
doscopy as a first-line treatment option.!*'*1”1 The success rates
of treating H-J and P-]J lesions post-PD using standard colonoscopy
or balloon enteroscopy are 82.3% to 100% and 8% to 20%,
respectively.!"*1¢ Thus, there is a need to improve the success rate
for treating P-J lesions. An international multicenter retrospective
study reported that the reasons for P-J lesion treatment failure were
high-grade stricture, inability to identify, and inability to reach P-]
in 42.9%, 35.7%, and 21.4% of patients, respectively.'* There-
fore, improving the PJ detection rate might increase the success rate
of the treatment. In our study, the PJ detection rates by endoscopic
and EUS observation were 37.5% and 70.8%, respectively. Further-
more, in 3 patients where P-] was not found in the first endoscopic ob-
servation, it was later identified by EUS observation, and the P-J detec-
tion rate by endoscopic observation increased up to 50%. This indicates
that using FV-EUS may enhance the possibility of P-J treatment.

An international multicenter retrospective study showed that the
technical and clinical success rates of EUS-PD from the stomach
were 89% and 81%, respectively.!'® The rates were slightly lower
than those of other EUS-guided treatments, such as biliary drain-
age, pseudocyst drainage, and celiac plexus neurolysis; therefore,
EUS-PD is considered to be a challenging procedure, even for an
expert.!"” Furthermore, the rate of major AEs, such as pancreatitis,
pancreatic fluid collection, perforation, and main pancreatic duct
leak, is 15% for this procedure.'"®! However, using EUS-PD from


http://links.lww.com/ENUS/A343
http://links.lww.com/ENUS/A342
http://links.lww.com/ENUS/A342

Ishiwatari et al. @ Volume 13 e Issue 1 @ 2024

the afferent limb, main pancreatic duct leak might occur less fre-
quently because of the adhesion of the pancreatic stump and the af-
ferent limb. In addition, the technique is easier because the directions
of the endoscope and pancreatic duct are almost parallel. Moreover,
the most dilated site of the pancreatic duct, namely, the site close to
P-J, becomes the targeted site for puncturing in EUS-PD, which
would make the procedure more accessible. Therefore, EUS-PD
from the afferent limb might be more suitable than EUS-PD from
the stomach in patients with less pancreatic duct dilation and in pa-
tients where the stomach and remnant pancreas are not in proxim-
ity. However, one of the biggest concerns related to this procedure
is the obstruction of the fistula after stent removal. In most patients
with benign P-J strictures after EUS-PD, stent removal is desirable.
However, it is unclear whether the fistula that is newly created by
EUS-PD is maintained for a long time after stent removal. Al-
though a few case reports on this procedure have been published,
it is necessary to accumulate more data to investigate the efficacy
of the treatment.!2%-!]

While performing EUS-guided biliary drainage for patients with re-
current tumors after PD, EUS-HGS is ideal unless the right and left
intrahepatic bile ducts are divided. When they are divided, the
bridging method, where a stent is placed from the right to the left
bile duct, would be an option for drainage of the right hepatic bile
duct.?>?3! However, this technique involves the insertion of a
guidewire through the hilar biliary stricture with an acute angle,
which can be difficult. In such cases, EUS-guided right hepatic bile
duct drainage from the afferent limb using FV-EUS could be an al-
ternative. Although it was not applied to the participants in our
study, a few case reports have been reported in the literature.***S!
Therefore, when the right hepatic bile duct is visualized on EUS,
this procedure would be a good option.

In our study, diagnosis of the lesion, EUS-FNA, and endoscopic
treatment were successfully performed if FV-EUS was able to reach
the target P-J or H-J lesion. However, an important question is
whether FV-EUS should always be used for patients post-PD. In
patients with benign H-J strictures, standard colonoscopy or bal-
loon enteroscopy treatment has been reported to succeed in
>80% of patients.!'>'”) Therefore, considering that the endo-
scopic capabilities of FV-EUS, such as length, field of view, and
bending range, are inferior to colonoscopy or balloon enteroscopy,
the use of FV-EUS would not be suitable as a first-line treatment in
these patients. When H-J is not found, FV-EUS could be an alterna-
tive to these endoscopic techniques. However, for P-J lesions, the
success rate of treatment using these endoscopic techniques was
<20%, and FV-EUS can be a good option in this perspective as
the first-line treatment if it can reach the target lesion.!'*! However,
even if the FV-EUS endoscopic capabilities and ease of manipula-
tion were improved, some additional improvements would still
be required. A wider ultrasound field of view would facilitate
EUS observation and interventions such as FNA and drainage. In
addition, FV-EUS lacks an elevator to raise and lower accessories
passed through the working channel, and adding such functional-
ity may lead to easier manipulation of the FNA needle. With these
modifications, FV-EUS might be chosen as a first option for pa-
tients with surgically altered anatomy.

Our study has several limitations. First, only a few patients requir-
ing pancreatic duct drainage were included in the study. A major
concern regarding EUS-PD is the low number of patients for whom
this procedure is indicated. Even in large referral centers, the num-
ber of cases is too low to validate this procedure and effectively

33

www.eusjournal.com

compare it with other therapeutic modalities.!'” Therefore, a mul-
ticenter, large-scale retrospective cohort study is warranted to eval-
uate EUS-PD from the afferent limb. Second, H-J or P-J was first
observed during endoscopic observation before EUS. If this order
was reversed, the results would be different. However, it is unreal-
istic to find H-J or P-] lesions by EUS at first observation; therefore,
our results are in line with actual clinical setup. Third, it would be
difficult to apply FV-EUS to all patients post-PD with Child's re-
construction because the length of the afferent limb varies accord-
ing to the surgeon. In a retrospective study to evaluate the perfor-
mance of FV-EUS, the arrival of FV-EUS to the duodenum was
successful in 25% of the patients (3/12) after Roux-en-Y."!! In
general, it has longer afferent limb. Therefore, if FV-EUS with a
longer length is developed, the number of patients benefiting from
this would increase. We speculate that our study findings may en-
courage the application of FV-EUS in clinical practice.

In conclusion, in post-PD patients with Child's reconstruction, the diag-
nosis and treatment of H-J and P-J lesions using FV-EUS were feasible
and effective. In the P-J group, the detection rate increased with the ad-
dition of EUS observation compared with only endoscopic observation,
and the use of FV-EUS might make the treatment through the P-]J easier.
In addition, when P-J was not found, FV-EUS had the advantage of
seamlessly performing EUS-PD from the afferent limb.
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