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Abstract

AIM: To assess the safety, yield and clinical utility of
percutaneous transgastric computed tomography (CT)-
guided biopsy of pancreatic tumor using large needles,
in selected patients.

METHODS: We reviewed 34 CT-guided biopsies in
patients with pancreas mass, of whom 24 (71%) had
a direct path to the mass without passing through a
major organ. The needle passed through the liver in one
case (3%). Nine passes (26%) were made through the
stomach. These nine transgastric biopsies which used
a coaxial technique (i.e. a 17-gauge coaxial introducer
needle and an 18-gauge biopsy needle) were the basis
of this study. Immediate and late follow-up CT images
to detect complications were obtained.

RESULTS: Tumor tissues were obtained in nine pancre-
atic biopsies, and histologic specimens for diagnosis were
obtained in all cases. One patient, who had a rare sarco-
matoid carcinoma, received a second biopsy. One patient
had a complication of transient pneumoperitoneum but no
subjective complaints. An immediate imaging study and
clinical follow-up detected neither hemorrhage nor perito-
nitis. No delayed procedure-related complication was seen
during the survival period of our patients.

CONCLUSION: Pancreatic biopsy can be obtained by a
transgastric route using a large needle as an alternative
method, without complications of peritonitis or bleeding.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

The diagnosis of a pancreatic mass detected by abdominal
imaging can be difficult, and therapeutic decisions are
based on the ability to diagnose or exclude malignancy'.
Although most neoplasms are ductal adenocarcinomas,
imaging modalities can not reliably be used to diagnose
other malignant or benign conditions which may have
different treatment options and prognosesm. Therefore,
tissue diagnosis is often needed before surgery.

Computed tomography (CT)-guided biopsy for tissue
diagnosis is well established””. In a prospective analysis of
125 procedures, CT-directed biopsy for pancreatic lesions
had an accuracy of 95.2%". An occasional limitation of
the axial CT guidance of such interventional procedures
is the presence of intervening vital structures which
cannot be avoided even by using a gantry tilt technique'.
Brandt ¢ al” stated that there were no complications with
fine, 21-gauge needle passage through the gastrointestinal
tract. Fine needle biopsy for pancreatic lesions had an
accuracy of 85%, whereas a large needle (16-19 gauge)
had an accuracy of 92%"!. Therefore, in daily practice,
large needle biopsy could reduce the repeat biopsy rate.
One experimental study in rabbits reported that the
transgastric route with an 18-gauge cutting needle could
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be used for pancreas biopsy, without apparent peritonitis
or bleedingm. However, only a few studies have reported
on the technique of large needle, transgastric-route biopsy
of pancreatic lesions in humans'™.

Since the initial description in 1992, tissue diagnosis
under endoscopic ultrasonography (EUS) guidance has
emerged as an important modality for evaluating patients
with pancreatic lesions” . EUS-guided trucut needle
biopsy using a 19-gauge needle, performed through the
patient’s stomach, is safe and accurate! . This procedure,
however, is limited to selected patients who are willing to
undergo endoscopy. Therefore, a transgastric approach
using a large needle for CT-guided biopsy of the pancreatic
lesion can be an alternative method of choice.

The aim of the present study was to assess the safety,
yield, and clinical utility of percutaneous transgastric CT-
guided biopsy in patients with pancreatic masses.

MATERIALS AND METHODS

We reviewed the medical records of 34 consecutive CT-
guided biopsies of a solid pancreatic mass from one in-
stitution (Taipei Veterans General Hospital, Taipei, Tai-
wan) over a 4-year period. All the patients were unwilling
or failed to undergo EUS-guided biopsy. The indication
for biopsy of these pancreatic masses was to obtain a
diagnosis of malignancy from tissue before the patients
received adjuvant chemotherapy or radiotherapy. Those
patients with a resectable mass and scheduled for surgery
were not included.

We analyzed the records of these biopsy procedures,
and 24 had a direct path to the mass which did not pass
through a major organ (71%). In one case (3%), the
needle passed through the liver. Nine passes (26%) in
eight patients were made through the stomach. These
nine CT-guided biopsies performed with a transgastric
approach were the basis of this study. The patients were
one woman and seven men, with an average age of 05 years
(range, 35-78 years).

Magnetic resonance imaging (MRI) or CT images
before biopsy were reviewed by two experienced radiolo-
gists in a joint meeting, and the interpretation reached
consensus. The proper pass route and the biopsy site
were evaluated (Figure 1A). All patients were hospitalized
and fasted overnight before the procedure. Biopsies were
monitored with the patient in the supine position and
performed on a CT scanner (Siemens, Germany). The
reference scan was obtained first, and an opaque marker
placed on the patient’s abdomen (Figure 1B). The opaque
marker consisted of several parallel segments of angio-
graphic catheter. On the reference image, the accessible
pass route and the distance were measured. The coaxial
technique was applied with a 17-gauge coaxial introducer
needle (Allegiance Health Corporation, McGaw Park, IL,
USA) and an 18-gauge Temno biopsy needle (Allegiance
Health Corporation, McGaw Park, IL, USA). The coaxial
introducer needle penetrated the stomach wall as perpen-
dicularly as possible, with its tip stopped on the edge of
the target lesion (Figure 1C). Two to four strips of tissue
were obtained in each procedure (Figure 1D).

An immediate follow-up CT image was obtained in
all patients to detect possible complications. After each
procedure, fasting was not necessary if there were no
abnormal findings in follow-up CT images or complaints
by the patients. All patients were observed in hospital
until their condition was stable. Any delayed procedure-
related complication was recorded on the patient’s chart
and by follow-up images.

RESULTS

Table 1 shows basic data on our patients who underwent
CT-guided transgastric biopsy. Nine biopsies of eight
pancreas masses were successfully performed. The tumor
sizes ranged from 20 to 75 mm (mean 48.5 mm). The
tumor locations were the pancreatic body (62%) and pan-
creatic head (38%). Histologic diagnoses were obtained
in all nine biopsies. There were five adenocarcinomas,
one squamous cell carcinoma, one poorly differentiated
carcinoma, and one sarcomatoid carcinoma. Because sar-
comatoid carcinoma in the pancreas is very rare, out initial
biopsy specimen was classified as atypical cells. A second
biopsy of the same mass was then obtained and the speci-
men showed similar histologic findings. Our pathologist
then revised the report as a sarcomatoid carcinoma.

One patient had transient, minimal pneumoperitoneum,
but no abdominal pain or peritoneal signs were noted.
The condition resolved after the patient fasted for 1 d,
and was confirmed by an erect chest film. No patient had
internal hemorrhage or peritonitis, confirmed by imag-
ing study or during clinical follow-up. There were no late
complications, such as tumor spread, in the follow-up im-
ages in our patients who had a survival of 1 to 19 mo.

DISCUSSION

In this study, percutancous puncture of a pancreatic mass
was restricted to patients having advanced disease and who
were not candidates for laparotomy. Histologic diagnosis
was required in all patients scheduled for chemotherapy,
radiotherapy, or both. Thse ez al™ suggested that biopsy is
not mandatory if the clinical suspicion of cancer is high
and the surgical team has documented low postoperative
mortality and morbidity rates.

Although percutaneous fine needle aspiration biopsy
is well established in evaluating pancreatic masses" this
technique requires experienced cytopathologists for tissue
diagnosis. The amount of aspirated material is often
suboptimal for multiple histopathologic examination or
certain analyses required to detect endocrine tumors of
the pancreasmj. Recently, Li ez al” reported a successful
diagnosis in 69 of 80 patients (86%) suspected of having
pancreatic lesions using an 18-20-gauge cutting needle
automated biopsy gun, with no serious complications. In
our study, pancreatic biopsies were performed with an
18-gauge biopsy gun. A final histological diagnosis from
pancreatic masses can be obtained with this method. In
contrast, a correct diagnosis from percutaneous fine needle
aspiration with limited tissue specimen may be difficult.
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Table 1 Basic data of transgastric C

Figure 1 A 67-year-old man with a pancreatic
mass who had no safe route for approaching
the target lesion during biopsy. A: Contrast-
enhanced axial computed tomography (CT)
scan shows a mass lesion (white arrow) in
the pancreatic head; B: The patient was in the
supine position, with opaque catheters placed
on the abdominal wall as reference lines; C:
Noncontrast CT image shows a 17-gauge coaxial
introducer needle perpendicularly penetrating
the gastric wall and the needle tip positioned at
the edge of the target lesion; D: Noncontrast CT
image shows an 18-gauge biopsy needle tip in
the pancreatic mass.

ded biopsy in eight patients with

Patient Age/Gender Target site (Pancreas)  Size' (mm) Histology Complication Follow-up

1 74/M Body 20 Adenocarcinoma No Expired, 8 mo later
2 67/M Body 25 Adenocarcinoma No, TP Expired, 2 mo later
3 78/M Body 30 Adenocarcinoma No Expired, 2 mo later
4 76/M Head 75 Squamous cell carcinoma No Expired, 6 mo later
5 77 /M Head 48 Adenocarcinoma No Expired, 1 mo later
6 35/M Body 50 Poorly differentiated carcinoma No Expired, 6 mo later
7 48/F Body 40 Adenocarcinoma No Expired, 19 mo later
8 67/M Head 20 Sarcomatoid carcinoma® No Expired, 6 mo later

'Greatest diameter; “Biopsy was performed twice. TP: Transient pneumoperitoneum; M: Male; F: Female; CT: Computed tomography.

In our study, we found that 29% of consecutive
biopsies had no direct route for approaching the pancreatic
mass without passing through a major organ. Nine passes
were made through the stomach and one through the liver.
The incidence of an indirect biopsy route was lower than
that of previous CT-guided biopsies (40%) and higher
than that of ultrasound-guided biopsies (24%). Tt is
generally accepted and has been clinically proved that, for
pancreas biopsy, a fine needle crossing the gastrointestinal
tract, rather than through the liver™, is safe and will not
result in complications”. One experimental study in rabbits
reported that the transgastric route with an 18-gauge
cutting needle could be used without apparent peritonitis
and bleeding”. The EUS-guided trucut needle (19-gauge)
biopsy of the pancreas, all performed transgastrically, has
been claimed to be safe and accurate!" in selected patients
who agreed to undergo endoscopy.

The biopsy-related complication rate using fine needle
is low (0.5% to 3%) and acute pancreatitis is the most
frequent complication """ Zech ez a/reported only
one complication in 57 patients who developed acute

pancreatitis after a large core-needle biopsy of the pancreas.
In the present study, all nine transgastric biopsies which
penetrated both the anterior and posterior stomach walls
wete performed with 17-gauge coaxial transducer needles
and then an 18-gauge biopsy gun. There were no immediate
complications such as petitonitis or bleeding, One patient
had transient pneumoperitoneum, which resolved after
overnight fasting. Late complications, including tumor
spread, were not found in follow-up images. However, our
study was limited by a relatively short period of follow-up
during the survival petiod of our patients.

The hole made by a gastrostomy catheter is larger
than that caused by a biopsy needle. Some authors have
reported no untoward effects after the removal of a 10 or
14 French catheter used for percutaneous gastrostomy“é].
The muscular layers run in three directions- oblique,
circular and longitudinal- from the inner to the outer
stomach wall. This arrangement is considered to be the
reason why the stomach wall can be punctured without
peritoneal leakage!”.

In our study, the stomach was usually empty and
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partly collapsed after overnight fasting. It is much more
difficult to penetrate the stomach wall when it is “flaccid”.
There are two tricks to piercing the stomach wall. The
first is to keep the biopsy needle as perpendicular as
possible to the gastric wall. If the biopsy needle was
tangential, it would slide over rather than penetrate the
gastric wall. The second is to advance the needle forcibly
and quickly when penetrating the gastric wall. If the
needle was advanced slowly, it would tent the gastric wall
rather than piercing it. If the stomach wall is tented and
can not be punctured, the needle should be withdrawn a
little and then advanced again.

We conclude that percutaneous transgastric biopsy of
the pancreas in selected patients with a combination of a
17-gauge introducer needle and an 18-gauge biopsy gun
can be safe and has a high successful rate.

COMMENTS

Background

It is reasonable to obtain a histological diagnosis before treating patients who
have pancreatic masses and are unsuitable or unwilling to undergo surgery. As
the pancreas is a deep seated organ surrounded by other vital structures, it is
a challenge for the physician to obtain an adequate specimen for histological
examination. Endoscopic ultrasound-guided biopsy of pancreatic masses
has been proved to be a safe and effective method. However, if the hospital
has no such facilities or patients are unwilling or intolerant of the procedure,
computed tomography (CT)-guided biopsy is an alternative method. In some
cases, penetration of other vital organs is unavoidable when approaching the
pancreatic mass. In this article, the authors clarified the safety and efficacy of
percutaneous transgastric biopsy of pancreatic masses.

Research frontiers

The stomach has three muscle layers and can be punctured without evidence
of leakage. Percutaneous gastrostomy, either by endoscopy or fluoroscopy
guidance, has been widely performed for a long time. Although only the anterior
wall is punctured during gastrostomy and a catheter is put in place to block the
hole, the authors think it would be safe to pierce both the anterior and posterior
wall of the stomach using a large biopsy needle. An experimental study in
rabbits also showed that it was safe to perform transgastric biopsy.

Innovations and breakthroughs

Eight patients received 9 CT-guided transgastric biopsies of pancreatic masses
located at the pancreas head or body without passing through vital organs. Al
procedures went smoothly. Only one patient had transient pneumoperitoneum
which completely resolved the next day. Although this is a small series, their
study shows that it is feasible to perform transgastric biopsy of a pancreatic
lesion using a large needle.

Applications

Besides pancreatic lesions, there are other types of pathology in the upper
abdomen, such as enlarged lymph nodes or loculated fluid. Transgastric biopsy
of lymph nodes or aspiration or drainage of fluid could be performed safely.
Terminology

CT-guided biopsy uses CT scanning to perform a biopsy. When facing a deep
seated lesion, or lesion blocked by gas, such as a lung nodule, CT scanning can
provide better resolution and clearly shows the biopsy needle reaching the target.

Peer review
As the authors stated in the introduction of the manuscript, endoscopic

ultrasonography guided biopsy of the pancreas is the gold standard to obtain
sample tissue for histological diagnosis of pancreatic mass. Percutaneous
transgastric CT-guided biopsy for patients with pancreatic mass should be
considered an alternative.
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