J Gastroenterol 2008; 43:225-232
DOI 10.1007/s00535-007-2142-9

Journal of

Gastroenterology
© Springer 2008

Ultrasound-guided percutaneous pancreatic tumor biopsy in
pancreatic cancer: a comparison with metastatic liver tumor biopsy,
including sensitivity, specificity, and complications
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Background. The aims of this study were to investigate
the diagnostic value and safety of ultrasound-guided
percutaneous pancreatic tumor biopsy (pancreatic
biopsy) in patients with suspected unresectable pancre-
atic cancer, and to compare the data with those obtained
by metastatic liver tumor biopsy (liver metastases
biopsy). Methods. Data were collected retrospectively
from 388 patients (398 procedures) for whom a final
diagnosis was available and who underwent ultrasound-
guided pancreatic or liver metastases biopsy with a 21-
gauge needle (core biopsy) or a 22-gauge needle
(fine-needle aspiration biopsy: FNAB). The sensitivity,
specificity, and accuracy of pancreatic and liver metas-
tases biopsies were evaluated. Biopsy-related complica-
tions were collected and analyzed. Results. Data from
271 pancreatic and 112 liver metastases biopsy proce-
dures were available. For pancreatic core biopsy and
FNAB, the sensitivity, specificity, and accuracy were
93%, 100%, and 93%, and 86%, 100%, and 86%,
respectively, all of which were comparable to those of
liver metastases biopsy. The complication rate in pan-
creatic biopsy was 21.4%, including a 4.4 % incidence of
post-biopsy ephemeral fever. The complication rate in
liver metastases biopsy was 38.7%, including an 8.0%
incidence of ephemeral fever. Fever and infection
occurred more frequently among patients who under-
went liver metastases biopsy (4.4% vs. 11%: P = 0.038).
In pancreatic biopsy cases, a prebiopsy high serum total
bilirubin level was a statistically significant predictor of
ephemeral fever. Conclusions. Ultrasound-guided per-
cutaneous pancreatic biopsy is an effective and safe
modality for confirming the pathologic diagnosis in
patients with unresectable pancreatic cancer.
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Introduction

The majority of patients with pancreatic cancers have
metastatic or locally advanced disease at the time of
diagnosis, and are not candidates for surgical resection.
In such patients with unresectable disease based on
imaging findings, it is important to verify the histopath-
ologic diagnosis of cancer before starting nonsurgical
treatment, so as to exclude patients with pseudotumors
or benign diseases from inappropriate aggressive thera-
pies such as chemotherapy and radiotherapy. It is also
important to distinguish pancreatic cancer with pre-
dominantly exocrine differentiation from others, such
as cancer with endocrine differentiation or lymphoma,
because their treatment strategy and tumor biology are
completely different.

Pancreatic biopsy is a common procedure for obtain-
ing histological specimens for diagnosis of a pancreatic
mass. It can be performed endoscopically, intraopera-
tively, or percutaneously with computed tomographic
(CT) or ultrasound (US) guidance. In our department,
US-guided percutaneous pancreatic tumor biopsy (pan-
creatic biopsy) is the preferred method in patients
whose tumors are suggested to be unresectable from
preoperative abdominal imaging, because it allows
accurate placement of the biopsy needle tip during real-
time imaging and is less invasive than an endoscopic
procedure or diagnostic laparotomy.

However, the diagnostic value and safety of US-
guided percutaneous pancreatic biopsy have not yet
been fully evaluated in patients with unresectable pan-
creatic cancer. In the present study, we aimed to assess
the sensitivity, accuracy, complication rate, and risk
factors of this procedure in comparison with US-guided
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metastatic liver tumor (liver metastases) biopsy, a
common diagnostic procedure both in Japan and in
other countries.

Patients and methods

Patients

We conducted a retrospective review of US-guided pan-
creatic or liver metastases biopsies performed during a
S-year period from January 1999 through December
2003. All patients were inpatients in whom preoperative
abdominal imaging (dynamic CT or angiography) sug-
gested that their pancreatic tumors were unresectable.
Tumors encasing the celiac or superior mesenteric arter-
ies or obstructing or bilaterally invading the portal vein
were considered to be unresectable. Exclusion criteria
were postoperative recurrence and pathological confir-
mation of cancer from biliary cytology, ascites cytology,
or exploratory laparotomy.

For patients with both pancreatic tumor and liver
metastases, the decision about which organ was to be
targeted for biopsy was made by physicians on the basis
of visualization of the lesion by transabdominal US, the
patient’s anatomy, and the physician’s preference. The
technique used for biopsy and the incidence of compli-
cations were reviewed from the clinical records. Coagu-
lation measurements were performed before biopsy
when the patient’s history or presentation suggested an
increased risk of bleeding, and we did not perform a
biopsy if the results showed a bleeding tendency. We did
not routinely use antibiotics prophylactically. A blood
culture was routinely performed if patients had fever
of 238.0°C after biopsy. All patients provided written
informed consent for the biopsy procedures.

Biopsy techniques

In the case of both pancreatic biopsy and liver metasta-
ses biopsy, we used a convex probe or a linear-array
probe, both of which were equipped with a guide attach-
ment, and we performed biopsy with continuous real-
time monitoring. The most appropriate approach was
chosen after local sterilization with povidone—iodine,
which was also used as the contact medium for the US
probe. Local anesthesia was administered in all cases.
The medial approach was always used for pancreatic
biopsies. For liver metastases biopsies, in principle, the
intercostal approach was used for tumors located in
the right lobe and the medial approach for tumors in
the left lobe. In pancreatic biopsies, the needle occa-
sionally passed through the stomach. All patients who
underwent pancreatic biopsy fasted from the night
before the biopsy until after the biopsy itself to obtain
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good visualization of the pancreatic mass and to reduce
the risk of peritonitis as a complication.

We used two types of needle, a 21-gauge needle
(Sonopsy-C1; Hakko, Tokyo, Japan) for tissue core
biopsy to obtain both pathologic and cytologic materi-
als, and a 22-gauge needle (15cm PTCD needle; Top,
Tokyo, Japan) for aspiration biopsy to obtain cytologic
material. The physician who performed the biopsy
selected the more appropriate needle on the basis of US
imaging and tumor size. The number of passes varied,
but one or two passes were common. Biopsy material
obtained from one pass was always checked macro-
scopically for adequacy before making the next pass.

When we performed core biopsies with the 21-gauge
needle, the needle was advanced gently and withdrawn
within the tumor lesion several times to obtain enough
tissue for histologic diagnosis. Tissue core specimens
were immediately preserved in 10% formalin, then the
residual mucus was expressed onto glass slides, thin
smears were prepared, and these were immersed in 95%
ethanol. The needle tip was also cleansed in heparin-
containing saline, and the wash-through fluid was exam-
ined cytologically.

We performed fine-needle aspiration biopsy (FNAB)
with the 22-gauge needle. Once the needle had been
placed within the lesion, the stylet was removed and
suction was applied to the needle with a 20-ml dispos-
able syringe. During the application of suction, the
needle was gently advanced and withdrawn in the lesion
several times. The aspirates were expressed onto glass
slides and the needle tip was cleansed, as in the case of
core biopsies.

Each pathologic diagnosis was determined by two or
three pathologists specialized in pancreatic cancer and
other cancers. A core sample was defined as tissue with
preserved histologic structure. The final diagnosis was
determined on the basis of autopsy or the clinical course
of the patient. A diagnosis of benign pancreatic tumor
was made together with a follow-up of at least 1 year
during which there was no evidence of malignancy. The
clinical course of the patient was used to confirm the
histologic and cytologic diagnoses of malignancy.

Complications

We examined the clinical records of all patients in this
study, and identified all complications such as pain,
fever, and some infections. We defined pain as the need
for additional analgesics after biopsy. Fever was classi-
fied into two categories: ephemeral fever and persistent
fever. Ephemeral fever meant that patients had fever of
>38.0°C within 24 h after the biopsy, but just once and
never again (without antibiotics). Persistent fever meant
that patients had fever of 238.0°C of unknown origin
for more than 2 days after the biopsy, without any clini-
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cally or microbiologically documented infection. Anti-
biotics were not used for ephemeral fever, but they were
used for persistent fever.

Statistical analysis

The biopsy procedure for each organ was analyzed with
regard to its ability to accurately diagnose malignancy
or a benign tumor, and its safety in terms of the inci-
dence of post-biopsy complications. The sensitivity,
specificity, and accuracy of biopsies were calculated
including specimens inadequate for diagnosis that were
considered negative for malignancy. Biopsy specimens
of both exocrine and endocrine carcinoma, including
those diagnosed pathologically as neuroendocrine
tumor, were considered positive for malignancy. For
continuous variables, comparisons were made by 7 test.
For categorical data, frequency comparisons were per-
formed by x-squared test. Logistic regression analysis
was used to identify potential predictors of complica-
tions. Statistical significance was established at the
P < 0.050 level.

The sensitivity of biopsies was calculated as the ratio
of [true positives] / [true positives + false negatives]. The

388 patients (pts)
with suspected pancreatic cancer

178 pts : liver mets

{ 170 pts : unresectable pancreatic mass alone
40 pts : metastasis except liver
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specificity of biopsies was calculated as the ratio of [true
negatives] / [true negatives + false positives]. The accu-
racy of biopsies was defined as the ratio of [true posi-
tives] + [true negatives] divided by the total number of
biopsy procedures.

Results

Patient characteristics

The study comprised 388 patients with suspected pan-
creatic cancer (Fig. 1); 170 had an unresectable pancre-
atic mass alone, 178 had liver metastases, and 40 had
metastases to sites other than the liver. Among them,
274 patients underwent US-guided pancreatic biopsy,
110 underwent US-guided liver metastases biopsy, and
four underwent both procedures on two separate occa-
sions (Fig. 1). Six patients underwent biopsy of the same
organ on two separate occasions (pancreas in five
patients, liver in one); these were counted as two sepa-
rate procedures. Among a total of 398 biopsy proce-
dures, 15 (12 pancreas, 3 liver) that were performed with
both types of needle during the same procedure were

Pancreatic biopsy : 274 pts Liver mets biopsy : 110 pts

1 procedure : 269 pts 1 procedure : 109 pts
2 procedures : 5 pts 2 procedures : 1pt

Both pancreatic
and liver mets biopsy : 4 pts

1 procedure, each : 4 pts

v v

Pancreatic biopsy Liver mets biopsy

283 procedures 115 procedures

__________________________________

Exclude procedures performed
by both types of needle

...................................

i
)
)
L

3 procedures |

Fig. 1. A procedure-counting flow chart.
“1 procedure” means that a patient under-
went one organ biopsy on one occasion;
“2 procedures” means that a patient
underwent biopsy of the same organ on
two separate occasions. We excluded pro-
cedures performed with both types of
needle because it was impossible to deter-
mine which type provided the pathologic
diagnostic material and produced the
complications. Consequently, 271 (71%)

Pancreatic biopsy: Liver mets biopsy:
271 procedures analyzed

212 as core biopsy
59 as FNAB

107 as core biopsy
5as FNAB

112 procedures analyzed

pancreatic biopsy and 112 (29%) liver
metastases (mets) biopsy procedures were
performed. A total of 383 procedures
were investigated and analyzed in this
study. FNAB, fine-needle aspiration

biopsy
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Table 1. Patient demographics and clinical characteristics of targeted tumors

Pancreatic biopsy
Total Head Body/tail Liver metastases biopsy

No. of patients 266 111

Male 149 71

Female 117 40
Age, median years (range) 62 (32-86) 58 (37-79)
No. of biopsies, procedures 271 112

106 165
Mean tumor size, mm (SD) 42.2 (14.7) 26.2 (13.1)*
37.0 (11.5) 45.6 (15.5)**

Mean no. of passes 1.6 1.8

Core biopsy 1.6 1.8

FNAB 1.8 1.8

FNAB, fine-needle aspiration biopsy
* P < 0.001 vs. pancreatic biopsy
#* P < 0.001 vs. pancreatic head biopsy

Table 2. Diagnostic value by site of biopsy in all 383 procedures

Pancreatic biopsy Liver metastases biopsy P value

Final diagnosis

Carcinoma, no. of procedures (patients) 266 (262) 112 (111)

Benign disease, no. of procedures 5(4) 0 (0)
(patients)
True positive, no. of procedures 244 109
False positive, no. of procedures 0 0
Sensitivity (95% CI) 92% (87.8-94.7) 97% (92.4-99.4) 0.713
Specificity (95% CI) 100% (47.8-100) NE
Accuracy (95% CI) 92% (88.0-94.8) 97% (92.4-99.4) 0.720

CI, confidence interval; NE, not evaluable

excluded because it was impossible to determine which
type of needle had obtained the specimen from which
pathologic diagnosis was made and which had caused
any complications. Therefore, a final total of 383 biopsy
procedures (271 pancreatic biopsy and 112 liver metas-
tases biopsy procedures) were examined in the present
study (Fig. 1).

At the time of analysis, 278 of the patients (73%) had
died. The median follow-up time (from biopsy to death
or the day to be censored) was 276 days.

In the pancreatic biopsy group, there were 149 men
and 117 women with a median age of 62 years (range,
32-86 years) (Table 1). In the liver metastases biopsy
group, there were 71 men and 40 women with a median
age of 58 years (range, 35-79 years). In the pancreatic
biopsy group, 106 targeted tumors were located in the
pancreas head and 165 in the pancreas body and/or tail.
The targeted tumors for pancreatic head biopsy were
significantly smaller than those for pancreatic body/tail
biopsy (37.0mm vs. 45.6mm; P < 0.001). The targeted
tumors for liver metastases biopsy were significantly
smaller than those for the pancreatic biopsies (26.2mm
vs. 42.2mm; P < 0.001). There were no significant differ-
ences among the patient groups according to the site of

biopsy with respect to the mean number of passes for
core biopsies and FNABs.

Diagnostic value

Except for five procedures (four patients), the final
diagnosis in all patients was pancreatic carcinoma (Table
2). The diagnoses of the four patients with benign pan-
creatic tumors were chronic pancreatitis (one), autoim-
mune pancreatitis (two), and retroperitoneal fibrosis
(one). There were no false-positive histologic or cyto-
logic interpretations in these four patients. The diagno-
sis of benign pancreatic tumor was confirmed again by
long-term follow-up without anticancer treatment and
without disease progression (median, 815 days; range,
322-1030). The sensitivity, specificity, and overall accu-
racy of the pancreatic biopsies were 92%, 100%, and
92%, respectively (Table 2). The sensitivity and overall
accuracy of the liver metastases biopsies were both
97%. The specificity of liver metastases biopsies was
not evaluated, because all patients who underwent liver
metastases biopsy were finally diagnosed as having
pancreatic carcinoma. There were no significant differ-
ences in sensitivity (P = 0.713) or accuracy (P = 0.720)
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Table 3A. Diagnostic value of the core biopsy (21-gauge) by site and by type of specimen

Pancreatic biopsy

Core biopsy (21-gauge)

procedures Total (n = 212)

Head (n =78)

Liver metastases biopsy

Body/tail (n = 134) (n=107)

Tissue core specimen for histology
Sensitivity (n) 77% (161/209)
Specificity (n) 100% (3/3)

Thin smears and needle-tip washing for cytology
Sensitivity (n) 89% (187/209)
Specificity (n) 100% (3/3)

68% (52/77)
100% (1/1)

87% (67/77)
100% (1/1)

83% (109/132)
100% (2/2)

84% (90/107)
NE (—)

91% (120/132)
100% (2/2)

94% (101/107)
NE (—)

Table 3B. Diagnostic value by site and by type of biopsy needle

Pancreatic biopsy

Liver metastases

Total Head Body/tail biopsy
Core biopsy (21-gauge) procedures® n=212 n="78 n=134 n =107
Sensitivity (n) 93% (195/209) 90% (69/77) 96% (126/132) 97% (104/107)
Specificity (n) 100% (3/3) 100% (1/1) 100% (2/2) NE (—)
Accuracy (n) 93% (198/212) 90% (70/78) 96% (128/134) 97% (104/107)
FNAB (22-gauge) procedures n=59 n=28 n =31 n=>5
Sensitivity (n) 86% (49/57) 85% (22/26) 87% (27/31) 100% (5/5)
Specificity (n) 100% (2/2) 100% (2/2) NE (—) NE (—)

Accuracy (n) 86% (51/59)

86% (24/28) 87% (27/31) 100% (5/5)

“Final diagnosis of core biopsy was defined as positive based on histological or cytological results

between pancreatic biopsy and liver metastases biopsy
(Table 2).

Pancreatic biopsies yielded a sufficient amount of
tissue to allow diagnosis in 93% of core biopsies, and an
adequate yield of cells was obtained in 90% of FNABs.
Liver metastases biopsies yielded a sufficient amount of
material in 97% of core biopsies and in 100% of
FNAB:s.

For procedures using the 21-gauge core biopsy needle,
the sensitivity of the tissue core specimen for histology
was 77 % for pancreatic biopsy and 84 % for liver metas-
tases biopsy (Table 3A). The sensitivity of thin smears
and needle-tip washing for cytology was 89% for pan-
creatic biopsy and 94% for liver metastases biopsy
(Table 3A). When the result of the core biopsy proce-
dure was defined as positive by histology or cytology,
the total sensitivity, specificity, and accuracy were 93%,
100%, and 93 %, respectively, for pancreatic biopsy and
97%, not evaluable, and 97%, respectively, for liver
metastases biopsy (Table 3B).

For procedures using the 22-gauge aspiration biopsy
needle (FNAB), the sensitivity, specificity, and accuracy
were 86%, 100%, and 86%, respectively, and for pan-
creatic biopsy, and 100%, not evaluable, and 100%,
respectively, for liver metastases biopsy (Table 3B).

There were no significant differences in sensitivity
(core biopsy, P = 0.810; FNAB, P = 0.819) or accuracy
(core biopsy, P = 0.814; FNAB, P = 0.825) between

pancreatic biopsy and liver metastases biopsy according
to the type of needle employed.

Complications

Regardless of the biopsy needle used, the proportion of
patients with no complications was 79% for pancreatic
biopsy and 75% for liver metastases biopsy (Table 4).
There were no significant differences in the incidence
of no complications (P = 0.742) or pain (P =0.999). The
total incidence of fever and infection, including ephem-
eral fever, cholangitis, and persistent fever, was signifi-
cantly lower for pancreatic biopsy than for liver
metastases biopsy (P = 0.038). None of the blood cul-
tures collected from patients with fever and infection
were positive.

For the core biopsy procedures, the incidence of pain
was almost the same between pancreatic biopsy and
liver metastases biopsy (Table 4). The incidence of
ephemeral fever was lower for pancreatic biopsy (4.2%)
than for liver metastases biopsy (7.5%), but not to a sig-
nificant degree (P = 0.252). Cholangitis and persistent
fever occurred only after liver metastases biopsy. For
FNAB procedures, pain occurred only after pancreatic
biopsy (15%). Cholangitis and persistent fever did not
occur after either pancreatic or liver metastases FNAB.

There were no biopsy-related deaths, or life-
threatening complications such as biopsy-related pan-
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Table 4. Complications by site of biopsy
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Pancreatic biopsy Liver metastases biopsy P value
Core biopsy (21-gauge) n=212 n =107
No complication 168 (79%) 80 (75%)
Pain® 38 (18%) 20 (19%)
Ephemeral fever® 9 (4.2%) 8 (7.5%)
Cholangitis 0 2(1.9%)
Persistent fever® 0 1(0.9%)
FNAB (22-gauge) n=>59 n=>5
No complication 47 (80%) 4 (80%)
Pain® 9 (15%) 0 (0%)
Ephemeral fever” 3(5.1%) 1(20%)
Total n=271 n=112
No complication 215 (79%) 84 (75%) 0.742
Pain® 47 (17%) 20 (18%) 0.999
Fever and infection’ 12 (4.4%) 12 (11%) 0.038*

*Statistically significant
*Patients needed additional analgesics after biopsy

"Patients had a single episode of fever of >38.0°C within 24 h after biopsy (without antibiotics).
‘Patients had fever of >38.0°C of unknown origin for more than 2 days after biopsy, without clinically or microbiologically documented

infection
“Includes ephemeral fever, cholangitis, and persistent fever

creatitis, macroscopic or symptomatic hematoma, or
obvious needle-tract seeding.

Since ephemeral fever was the only clinically prob-
lematic complication of the pancreatic biopsy proce-
dure that could reduce a patient’s performance status,
a logistic regression analysis was performed to examine
the potential predictors of ephemeral fever in pancre-
atic biopsy cases. Potential predictors were the serum
levels of total bilirubin (T-bil), aspartate aminotransfer-
ase, alanine aminotransferase (ALT), alkaline phospha-
tase, amylase, and C-reactive protein before biopsy,
age, and size and location of the targeted pancreas
tumor, which were considered to be related to retention
of bile or pancreatic juice, or inflammation. Univariate
analysis showed that T-bil (P = 0.008) and ALT (P =
0.048) before biopsy were significant predictors of
ephemeral fever (Table 5). Multivariate analysis showed
that only T-bil was a statistically significant predictor of
ephemeral fever (P = 0.006, relative risk = 2.45; 95%
confidence interval, 2.01-66.39).

Discussion

Because of dramatic developments in the technology of
imaging diagnosis in the past decade, the resectability
of pancreatic cancer can now be determined very accu-
rately purely on the basis of diagnostic imaging tech-
niques such as high-resolution spiral CT scan. However,
histopathologic confirmation is necessary in patients
deemed to have inoperable tumors or those who are
medically unsuitable for surgery. In the National Com-
prehensive Cancer Network (NCCN) guidelines for

pancreatic adenocarcinoma,' it is strongly recommended
that all patients with unresectable pancreatic cancer
should have cancer confirmation prior to nonsurgical
treatment, and that a negative biopsy result should be
confirmed by at least one repeat biopsy. Our present
retrospective study demonstrated that US-guided per-
cutaneous pancreatic biopsy is an effective modality for
confirmation of the pathologic diagnosis in patients with
unresectable pancreatic cancer. We also confirmed that
it is as safe as liver metastases biopsy in these patients.

The reported sensitivity of US- or CT-guided percu-
taneous pancreatic biopsy procedures ranges from 80%
to 97% with various types of needle.”® The sensitivity
observed in our study (92%, Table 2) is slightly higher
than that reported in studies of US-guided biopsy
studies.”® This may be attributable to the design of our
study, which yielded a high level of sensitivity for US-
guided pancreatic biopsy. This was a retrospective study
of all patients who underwent attempted biopsies of
pancreatic masses by US, preselecting only those indi-
viduals in whom the mass could be seen, although in
general US is often unable to visualize the pancreas
completely.

Another selection bias was the fact that we usually
selected FNAB from the viewpoint of safety when US
visualization of the targeted pancreatic lesion was poor
or unclear, and this may have lowered the sensitivity
and accuracy of pancreatic biopsies in FNABs com-
pared with core biopsies (86% vs. 93%, Table 3B),
although not to a significant degree.

The complication rate associated with US- or CT-
guided percutaneous pancreatic biopsy procedures is
extremely low, ranging between 0% and 2%."""" The
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Table 5. Correlation of prebiopsy clinical data with ephemeral fever” after pancreatic

biopsy

Fever positive

No. of procedures (%)

P value*

Total bilirubin

>2.0mg/dl (n = 15) 3 (20%)

<2.0mg/dl (n = 256) 9 (3.5%)
AST

2401U/1 (n = 45) 2 (4.4%)

<401U/ (n = 226) 10 (4.4%)
ALT

401U/ (n = 67) 6 (9.0%)

<40TU/ (n =204) 6 (2.9%)
Alkaline phosphatase

>300U/1 (n = 98) 7 (7.1%)

<300U/1 (n=173) 5(2.9%)
Amylase

21001U/1 (n =179) 4 (5.1%)

<1001U/1 (n = 178) 8 (4.5%)
CRP

>0.5mg/dl (n = 76) 6 (7.9%)

<0.5mg/dl (n = 195) 6 (3.1%)
Age, years

265 (n =114) 6 (5.3%)

<65 (n =157) 6 (3.8%)
Size of targeted pancreas tumor

>4.0cm (n = 160) 9 (5.6%)

<4.0cm (n =111) 3(2.7%)
Location of targeted pancreas tumor

Head (n = 106) 5(4.7%)

Body/tail (n = 165) 7 (42%)

0.008

0.995

0.048

0.113

0.842

0.095

0.571

0.261

0.853

AST, aspartate aminotransferase; ALT, alanine aminotransferase; CRP, C-reactive protein
*Univariate analysis with logistic regression; statistically significant P values are shown in bold
*Single episode of fever of 238.0°C within 24 h after biopsy (without antibiotics)

most serious complications are postbiopsy pancreatitis,
hemorrhage, and peritoneal dissemination.*” Although
a review of the literature has reported six deaths result-
ing from pancreatic biopsy,’ there were no deaths or
cases of biopsy-related pancreatitis in our series.
Although acute pancreatitis after pancreatic biopsy is
rare, it can be serious and sometimes fatal when it
occurs, and this may be the main reason why the proce-
dure is not commonly performed. The reported rate of
postbiopsy pancreatitis ranges from 0% to 1.7%.*%!"™"
In patients with unresectable pancreatic cancer, the
tumors are large and usually located just under the
surface of the pancreas, allowing percutaneous puncture
of the tumor without penetrating the normal pancreatic
tissue. This is probably why biopsy-related pancreatitis
is unlikely to develop, as Smith’ has suggested.
Although the exact frequency of pancreatic biopsy-
related peritoneal dissemination is not known, it may
not have any influence on the prognosis of patients with
unresectable pancreatic cancer, which is invariably
poor." On the other hand, in patients with resectable
pancreatic cancer, preoperative percutaneous pancre-

atic biopsy is regarded as controversial because some
studies have suggested a high frequency of procedure-
related peritoneal dissemination (16.3%-75%)."'® The
NCCN guidelines state that biopsy proof of malignancy
is not required before surgical resection and that a non-
diagnostic biopsy should not delay surgical resection,
which is the only curative therapy for pancreatic
cancer.'

In the present study, no cases of clinically or micro-
biologically documented infection were associated with
pancreatic biopsy. There were, however, 12 cases
(4.4%) of postbiopsy ephemeral fever, a lower inci-
dence rate than that following liver metastases biopsy.
We are not aware of any other published data on this
type of fever. We routinely checked the serum level of
amylase, but not that of lipase. Among 12 patients with
postbiopsy ephemeral fever, two had amylase levels
higher than the upper normal limit after pancreatic
biopsy. Since leakage of pancreatic juice can occur after
pancreatic biopsy, ephemeral fever could be an initial
sign of pancreatitis, which has the potential to become
life-threatening.



232

Pancreatic tumor biopsy can be performed using CT
guidance with a complication rate ranging from 3.8% to
7%,"'"'* and our data showed a very similar rate. It can
also be performed under endoscopic ultrasound guid-
ance with a complication rate similar to that observed
in our study.”** However, we consider that US-guided
pancreatic biopsy may be most useful in patients with
unresectable pancreatic cancer, because their tumors
are usually large enough to warrant a safe US-guided
biopsy (mean size in our study, 42.2mm, Table 1).
Furthermore, although we did not perform a cost and
patient satisfaction analysis, the procedure for US-
guided pancreatic biopsy is obviously more time-saving
and less stressful to patients than other biopsy
modalities.

In conclusion, in patients with unresectable pancre-
atic cancer, US-guided percutaneous pancreatic biopsy
is an effective and safe modality for confirmation of the
pathologic diagnosis. If US visualization is obtained
with enough care, pancreatic biopsy is as accurate and
safe as liver metastases biopsy, which is well established
and commonly perceived as safer. Another important
conclusion is that even if a mass in the pancreas seems
to be cancer and is large enough to warrant US-guided
biopsy, 1.5% (4/266, Table 2) of such cases are not
cancer. This indicates that all patients with unresectable
pancreatic cancer should have cancer confirmation prior
to nonsurgical treatment. Our study was a retrospective
analysis, which precludes any firm conclusion. There-
fore, a prospective study is needed for adequate evalu-
ation of US-guided pancreatic biopsy as a diagnostic
tool.
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