
Introduction

The evaluation of pancreatic cancer resectability is an
issue, when considering a patient for radical surgery.

Although advances in radiologic imaging techniques
have determined better definition and staging of disea-
se, still doubts remain on undetected peritoneal disse-
mination, liver micro-metastases, mesenteric vessels
infiltration, lymphnodes involvement. It has been sug-
gested that staging laparoscopy (1-4) may be useful in
patients with locally advanced disease, in order to bet-
ter plan surgical procedures.

The aim of our study was to retrospectively assess the
effectiveness and contribution  of laparoscopy and la-
paroscopic ultrasound, to adjust surgical approach in the-
se patients.

Patients and methods

Eighteen consecutive patients, aged 43-76, came to
our observation in the period January-June 2013, with
a diagnosis of pancreatic head or body cancer.

Complete pre-operative imaging work out was
performed, including contrast CT and ultrasound. In all
patients laparoscopic ultrasonography was performed at
the beginning of surgical procedure, by means of an Aloka
ProSound Alpha7 device (Hitachi Aloka Medical Ltd.
Tokyo, Japan), equipped with an electronic intra-ope-
rative flexible laparoscopic probe with a 38 mm field side
view, with a frequency range of 4-11 Mhz , sterilized by
means of 58% density hydrogen peroxide (Sterrad®).
Adherence to the pancreatic surface was provided by til-
ting the flexible tip of the probe.

11 patients were judged to be radically resectable at
pre-operative work out, laparoscopy and LUS confirmed
this finding, and the patients underwent duodeno-pan-
createctomy (9 cases) or caudal spleno-pancreatectomy
(2 cases). 

All the intra-operative examinations were performed
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Background. Advanced laparoscopy for pancreatic cancer surgery
should include laparoscopic ultrasound (LUS), in order to accurately
evaluate resectability and rule out the presence of undetected metasta-
ses and/or vascular infiltration. LUS should be done as a preliminary
step whenever pre-operative imaging casts doubts on resectability.

Patients and methods. We hereby report our experience of 18 con-
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months period (Jan-Jun 2013), with a diagnosis of pancreas head or
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Results. LUS allowed to rule out undetected metastases or mesente-

ric vessels infiltration in 11 patients (61.1%), who were submitted, as
previously scheduled, to radical duodeno-pancreatectomy (9 cases) and
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while 2 were excluded because of mesenteric vessels infiltration.

Conclusions. LUS provided a higher level of diagnostic accuracy,
allowing in our experience to exclude 4 patients from radical surgery
(22.2%). The evaluation of surgical resectability is an issue of crucial
importance to decide surgical strategy in pancreas tumor surgery. In our
opinion LUS should be considered a mandatory step in laparoscopic ap-
proach to pancreatic tumors, to better define disease staging and  eva-
luate resectability.
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by two surgeons of the surgical team (D.P. and A.S.), spe-
cially trained in intra-operative ultrasound.

3 patients were deemed non resectable at pre-operative
study, laparoscopy and LUS confirmed non resectability.

4 further patients, in whom resectability was que-
stionable, were excluded by means of laparoscopy and
LUS, two because of undetected liver micro-metastases,
two because of infiltration of mesenteric vessels. In all
these patients palliative surgery was performed, consi-
sting of hepatico-jejunostomy and gastro-jejunostomy.

Results

Laparoscopy and LUS confirmed pre-operative results

in 14 patients (77.7%), 11 of whom were radically re-
sected, while three were submitted to palliative proce-
dures (Tab. 1).

In four patients, in whom resectability was questio-
nable, laparoscopy and LUS allowed to rule out the pos-
sibility of radical surgery (22.2%), showing the presen-
ce of non detected intra-hepatic micro-metastases in 2
cases (Figures 1, 2), and infiltration of mesenteric vein
in two cases (Figures 3, 4).

Discussion

Although the routine use of laparoscopy and LUS in
pancreatic cancer surgery is not universally supported (5,

Fig. 1 - LUS: undetected hepatic micro-meta-
stases.

Fig. 2 - LUS: hypoechoic hepatic nodules su-
spect for metastases. Intra-operative ultrasonic-
guided biopsy was performed.
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6), in our experience these techniques allowed for bet-
ter definition of pathology and decision of surgical stra-
tegy in almost one fourth of the patients.

For these reasons we strongly recommend  to

perform laparoscopy and LUS as a first step in all the-
se patients. This attitude is supported by the experien-
ce of  Long (7) who reported  a sensitivity of 78% for
LUS and 93% for open ultrasound, in determining pan-
creas tumor resectability, thus facilitating intra-operati-
ve decision making.

Doucas (1) and  Norton (8) reported 44% change
of surgical management with laparoscopy and ultrasound
in patients with pancreatic malignancy.

Liu and Mayo (3, 4) reported the finding of occult
tumor during staging laparoscopy in 34% and 27.6%
of the patients, respectively.

Menack (9) reported that  in 26% of the patients la-
paroscopy defined unresectable disease and LUS further
identified three non resectable patients (portal vein oc-
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Laparoscopic ultrasound in pancreas surgery

TABLE 1 - RESECTABILITY IN 18 PANCREATIC CANCER
(14 HEAD + 4 BODY NEOPLASMS).

Resectable Unresectable Doubt

Contrast CT +US 11 3 4

LUS 11 7

Surgery 11 7

Concordance 
LUS/surgery 100% 100%

Fig. 3 - LUS with duplex Doppler showing im-
pingement of pancreatic tumor into the me-
senteric vein.

Fig. 4 - LUS with duplex Doppler showing ste-
nosis of the superior mesenteric vein due to tu-
mor compression.
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clusion and non detected liver or lymphnodes metasta-
ses).

Cirimbei (10) reported change in therapeutic attitude
with intra-operative ultrasound (open and laparoscopic)
in more than 12% of the patients. 

Zhao (11) reported avoidance of laparotomy in 5 pa-
tients, out of 22, with laparoscopy and LUS.

Laparoscopy is able to detect peritoneal carcinoma-
tosis, while the addition of LUS allows definition of ex-
tent of the primary tumor, involvement of liver paren-
chyma and surrounding organs and infiltration (enca-
sement or impingement) of vascular structures (12, 13).

Moreover the low costs of these techniques, which
require the insertion of just two 10mm. trocars,  lapa-
roscopic optics and a dedicated ultrasound linear flexi-
ble probe, compare favourably with the costs of useless
laparotomies.

Although the infiltration of the mesenteric vein is not
considered an absolute contra-indication to resection, we
recommend, in accordance with other groups (14) that
LUS finding of vein involvement should suggest a va-

riable surgical approach, which can be either palliative
or radical, including vascular resection, according to pa-
tient’s life expectancy.

Intra-operative ultrasound can be repeated, if ne-
cessary, after conversion to open procedure, but in our
experience it gave no further information as compared
to LUS.

In our experience laparoscopy and laparoscopic ul-
trasound prevented a significant number of patients from
undergoing open surgery, thus giving an essential sup-
port to the staging of pancreatic tumors.
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