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8Laparoscopic Staging for Pancreatic Cancer

Robert Memba, Donal B. O’Connor, and Kevin C. Conlon

8.1 Introduction

Pancreatic cancer is the one of leading causes of cancer mortality in developed 
countries. The most common type is pancreatic ductal carcinoma (PDC), which 
DFFRXQWV� IRU� DSSUR[LPDWHO\� ���� RI� FDVHV�� 7KH� LQFLGHQFH� RI� 3'&� KDV� EHHQ�
increasing worldwide but it varies greatly across regions and populations. In 
Western Europe and North America, the incidence ranges between 7.3 and 7.4 
SHU� �������� SHRSOH�� ������ RI� WKH� QHZ� FDVHV� RI� 3'&� DUH� UHJLVWHUHG� LQ� PRUH�
developed regions. PDC is the seventh most common cancer in men and the 
IRXUWHHQWK�LQ�ZRPHQ�EXW��PRUH�LPSRUWDQWO\��LW� LV�DPRQJ�WKH�ÀYH�PRVW�IUHTXHQW�
causes of cancer-related mortality in North America and Europe. Certain risk 
IDFWRUV�KDYH�EHHQ�LGHQWLÀHG��VXFK�DV�FLJDUHWWH�VPRNLQJ��SRVLWLYH�IDPLO\�KLVWRU\�
and genetics, diabetes mellitus, obesity, dietary factors, alcohol use and physical 
inactivity [1, 2]. 

PDC is a devastating disease associated with a poor prognosis for the majority 
of patients. The main reasons for the low survival of PDC patients are aggressive 
biology, the resistance to conventional and targeted therapeutic agents, the lack 
of biomarkers for early detection and the fact that most patients present with 
DGYDQFHG� GLVHDVH�� $W� SUHVHQWDWLRQ�� DSSUR[LPDWHO\� ��²���� RI� SDWLHQWV� KDYH�
PHWDVWDWLF� GLVHDVH� DQG� D� IXUWKHU� ��²����KDYH� ORFDOO\� DGYDQFHG� GLVHDVH��2QO\�
���� RI� SDWLHQWV� ZLWK� 3'&� XQGHUJR� SRWHQWLDOO\� FXUDWLYH� UHVHFWLRQ� >��� �@�� 7KH�
��\HDU�VXUYLYDO�LV�RQO\�����IROORZLQJ�UHVHFWLRQ�ZLWK�FXUDWLYH�LQWHQW�DQG�PHGLDQ�
survival after resection ranges from 12 to 24 months [5, 6]. The most common 
disease factors precluding resection are due to locoregional growth, leading 
to invasion of surrounding vessels, and the early systemic spread of ductal 
adenocarcinoma leading to disseminated disease, most commonly involving 
WKH�OLYHU��'LDJQRVWLF�LPDJLQJ�LV�QRW�VXIÀFLHQWO\�DFFXUDWH�WR�GHWHFW�WKH�SUHVHQFH�
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of all metastatic disease or vessel invasion. Accurate staging is essential for 
treatment planning and to avoid non-resectional laparotomies [3]. Laparoscopic 
staging (LS) has a role in detecting small peritoneal metastases and features of 
local vessel invasion when combined with laparoscopic ultrasonography (LUS) 
DQG� KDV� GHPRQVWUDWHG� XSVWDJLQJ� RI� DSSUR[LPDWHO\� ���� RI� SDWLHQWV� GHHPHG�
resectable after conventional imaging staging [7]. However, routine use of LS is 
not universally applied and its yield may be lower in the era of more advanced 
non-invasive imaging. The American Joint Committee on Cancer (AJCC) TNM 
FODVVLÀFDWLRQ�>�@�LV�XVHG�WR�GHVFULEH�WKH�VWDJHV�RI�3'&��7DEOH������DQG�SURJQRVLV�
groups (Table 8.2). 

Table 8.1�710�FODVVLÀFDWLRQ�IRU�SDQFUHDWLF�GXFWDO�FDUFLQRPD

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor limited to the pancreas, 2 cm or less in greatest dimension

T2 Tumor limited to the pancreas, more than 2 cm in greatest dimension

T3 Tumor extends beyond the pancreas but without involvement of the celiac axis  
or the superior mesenteric artery

T4 Tumor involves the celiac axis or the superior mesenteric artery (unresectable  
primary tumor)

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Regional lymph node metastasis

M0 No distant metastasis

M1 Distant metastasis

Table 8.2 Anatomic stage/prognostic groups for pancreatic ductal carcinoma

Stage 0 Tis N0 M0

Stage IA T1 N0 M0

Stage IB T2 N0 M0

Stage IIA T3 N0 M0

Stage IIB T1 N1 M0
T2 N1 M0
T3 N1 M0

Stage III T4 Any N M0

Stage IV Any T Any N M1
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6HYHUDO�ULVN�IDFWRUV�KDYH�EHHQ�LGHQWLÀHG�WR�EH�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�
risk of non-resectability at laparotomy. The presence of these factors could be 
XVHG�WR�PRUH�DFFXUDWHO\�VHOHFW�SDWLHQWV�ZKR�ZRXOG�EHQHÀW�IURP�/6�

Tumor size is one of the most important staging criteria and prognostic 
indicator in PDC, and primary larger tumor size is associated with metastases 
QRW�LGHQWLÀHG�RQ�SUHRSHUDWLYH�&7��$FFRUGLQJ�WR�VRPH�DXWKRUV��WXPRU�VL]H�UDQJLQJ�
between 3 cm and 4.8 cm predicts unresectability and can be used in addition to 
imaging studies to consider the indication of LS [9–14]. 

Regarding tumor localization, PDC of the body and tail are associated with a 
worse prognosis, presumably because of the advanced stage of disease at diagnosis, 
compared with pancreatic head cancers which present earlier with signs of obstructive 
jaundice [15, 16]. However, if resectable they have a similar oncological outcome 
when compared to patients with resectable tumors in the pancreatic head [17]. 

Concerning tumor markers, carcinoembryonic antigen (CEA) and carbohydrate 
antigen 19-9 (CA 19-9) are serum tumor markers used in the management of 
3'&�� %RWK� WXPRU� PDUNHUV� KDYH� OLPLWDWLRQV� ZLWK� UHVSHFW� WR� VSHFLÀFLW\�� EHLQJ�
elevated in other cancers and benign diseases. Several researchers [18–22] have 
demonstrated a correlation between a combination of high CEA and CA 19-9 
levels and advanced disease, concluding that preoperative tumor marker levels 
can be independently used for the prediction of resectability (R0 resection) in 
patients with PDC. Ca 19-9 is the most commonly used for PDC. The cut-off 
value used to predict unresectability ranges between 92.77 and 353.15 IU/mL. 
However, CA 19-9 is also increased in the presence of hyperbilirubinemia, which 
PDNHV�LQWHUSUHWDWLRQ�LQ�WKH�SUHVHQFH�RI�REVWUXFWLYH�MDXQGLFH�GLIÀFXOW�>�@��,W�LV�DOVR�
XQGHWHFWDEOH�LQ��²����RI�WKH�SRSXODWLRQ�ZLWK�/HZLV�QHJDWLYH��D�E���SKHQRW\SH��
Some authors have adjusted tumor marker levels to account for obstructive 
jaundice by dividing the serum tumor marker level by the bilirubin levels [22].

Resectable PDC (Fig. 8.1) includes tumors with the following criteria: 
absence of distant metastases, lack of evidence of tumor involvement of superior 
mesenteric artery (SMA) or hepatic artery (HA), and in cases of venous invasion, 
a suitable segment of portal vein (PV) above and superior mesenteric vein 
(SMV) below the site of venous involvement to allow for venous reconstruction; 
SURYLGLQJ�WKDW�DGHTXDWH�LQÁRZ�DQG�RXWÁRZ�YHLQV�DUH�SUHVHQW�DQG�D�5��5��UHVHFWLRQ�
is reasonably expected [23, 24]. 

Borderline resectable (BLR) PDC (Fig. 8.2) comprise an imprecise entity 
between resectable and unresectable disease on the initial radiological evaluation, 
which due to vessel involvement predicts a challenge in achieving a resection with 
QHJDWLYH�VXUJLFDO�PDUJLQV�>������@��7KHUH�LV�QR�XQLYHUVDOO\�DFFHSWHG�GHÀQLWLRQ�RI�
BLR PDC. Consensus statements from the American Hepato-Pancreato-Biliary 
Association (AHPBA), the Society for Surgery of the Alimentary Tract (SSAT) 
and the Society of Surgical Oncology (SSO) have been adopted by the National 
&RPSUHKHQVLYH�&DQFHU�1HWZRUN��1&&1��DQG�GHÀQH�%/5�3'&�DV�WKH�SUHVHQFH�RI�
venous involvement of the SMV/PV demonstrating tumor abutment, encasement, 
or short segment venous occlusion, but with suitable vessel proximal and distal 
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Fig. 8.1 Diagram showing resectable pancreatic ductal carcinoma

Fig. 8.2 Diagram showing borderline resectable pancreatic ductal carcinoma
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to the area of vessel involvement, allowing for safe resection and reconstruction; 
gastroduodenal artery encasement up to the HA and short segment encasement/
direct tumor abutment of the HA with no extension to the celiac axis; or tumor-
SMA involvement <180 degrees [27]. However, the American Joint Committee on 
&DQFHU��$-&&��GHÀQHV�DOO�YHQRXV�RFFOXVLRQ�DV�D�IHDWXUH�RI�ORFDO�XQUHVHFWDELOLW\�
[28]. The recent consensus from the International Study Group for Pancreatic 
6XUJHU\� �,6*36�� VXSSRUWV� WKH� 1&&1� GHÀQLWLRQ� >��@�� 'XH� WR� WKH� ODFN� RI� DQ�
DFFHSWHG� GHÀQLWLRQ�� DOO� SDWLHQWV� ZLWK� SRWHQWLDO� %/5� 3'&� VKRXOG� EH� GLVFXVVHG�
E\� PXOWLGLVFLSOLQDU\� WHDPV� LQ� KLJK� YROXPH� FHQWHUV�� %/5� 3'&� PD\� EHQHÀW�
from resection after restaging when preceded by neoadjuvant therapy, based on 
FKHPRWKHUDSHXWLF� FRPELQDWLRQV� RI� JHPFLWDELQH� RU� ��ÁXRURXUDFLO� DQG� UDGLDWLRQ�
therapy [26, 27, 30, 31]. The purpose of neoadjuvant therapy is downstaging, 
providing an opportunity for a R0 resection and increasing long-term survival 
[32]. Given the higher risk of occult metastases in BLR PDC, many centers 
advocate LS prior to initiation of neoadjuvant therapy in order to improve the 
reliability of initial staging [26, 30, 33].

Unresectable PDC (Fig. 8.3) includes patients with locally advanced disease 
RU� WKRVH� ZLWK� GLVWDQW� PHWDVWDVHV�� 7KH� XQHTXLYRFDO� UDGLRJUDSKLF� ÀQGLQJV� IRU�
locally advanced disease are circumferential encasement of the SMA or celiac 
D[LV�RU�SUR[LPDO�+$�� DV�GHÀQHG�E\�!����GHJUHHV�RI� WKH� FLUFXPIHUHQFH�RI� WKH�
vessel; and major venous thrombosis of the PV or SMV extending for several 
centimeters, without the possibility for venous reconstruction [27, 34].
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Fig. 8.3 Diagram showing locally advanced pancreatic ductal carcinoma
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8.2 Staging Modalities in Pancreatic Cancer

Accurate staging is essential for optimal patient care. All staging algorithms 
include computed tomography (CT) scan. Other tests such as magnetic resonance 
imaging (MRI), endoscopic ultrasound (EUS), positron emission tomography 
(PET) scanning or LS may be used in addition to CT scanning to further assess 
resectability [3].

8.2.1 Computed Tomography Scan

Conventional CT was replaced by dynamic thin-section CT, spiral CT, 
multidetector CT (MDCT), and three-dimensional reconstruction, increasing 
its reliability (Fig. 8.4). Current MDCT have improved their ability to predict 
UHVHFWDELOLW\�LQ�SDWLHQWV�ZLWK�3'&�ZLWK�D�VHQVLWLYLW\�RI�XS�WR�����IRU�GHWHFWLRQ�DQG�
DQ�DFFXUDF\�RI���²����IRU�VWDJLQJ�>��@��+RZHYHU��OLPLWDWLRQV�UHPDLQ�LQFOXGLQJ�
the sensitivity of CT to detect tumors less than 1 cm in diameter, thus limiting the 
detection of small liver metastases and peritoneal micrometastases. In addition, 
CT scanning usually cannot distinguish between reactive lymphadenopathy and 
malignant deposits [36].

Fig. 8.4 CT abdomen showing 
liver metastases in patient 
with distal pancreatic ductal 
carcinoma
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8.2.2 Magnetic Resonance Imaging

MRI liver and magnetic resonance cholangiopancreatography (MRCP) are 
rapidly evolving, becoming more sophisticated and improving in imaging quality, 
therefore in diagnostic accuracy. Regarding PDC, MRI currently provides 
essentially similar information to CT scanning, so in most of patients, it may 
QRW�EH�QHHGHG��+RZHYHU��LW�PD\�EH�VXSHULRU�WR�&7�VFDQ�LQ�VSHFLÀF�FLUFXPVWDQFHV�
such as small tumors, hypertrophied pancreatic head, isoattenuating PDC, and 
IRFDO�IDWW\�LQÀOWUDWLRQ�RI�WKH�SDUHQFK\PD�>��²��@�

8.2.3 Endoscopic Ultrasound

EUS is commonly used to detect small pancreatic masses when there is a high 
VXVSLFLRQ�IRU�SDQFUHDWLF�FDQFHU�EXW�QR�PDVV�LV�FOHDUO\�LGHQWLÀHG�E\�&7�VFDQ��(86�
is considered one of the most accurate methods for the detection of pancreatic 
IRFDO� OHVLRQV� DQG�(86�JXLGHG�ÀQH�QHHGOH� DVSLUDWLRQ� �(86�)1$��KDV� UHSODFHG�
endoscopic retrograde cholangiopancreatography (ERCP) with brush cytology 
DV�WKH�HQGRVFRSLF�WHVW�RI�FKRLFH�IRU�WLVVXH�DFTXLVLWLRQ�GXH�WR�LWV�KLJKHU�HIÀFDF\�
and lower rate of complications. The most common complication after EUS are 
bleeding or pancreatitis, which are mostly mild and self-limited. With regard to 
staging, EUS is also a sensitive test for portal vein invasion and it is superior to 
CT in determining tumor size, extent, and lymph node status. Where available, 
EUS should be performed supplementary to CT scanning and may provide better 
assessment of T staging and certain types of vascular invasion. Thus, EUS plays 
a major role to further evaluate borderline patients with non-metastatic disease 
that appears resectable on initial imaging. However, EUS is limited by the 
experience and expertise of the ultrasonographer [35, 36, 38].

8.2.4 Positron Emission Tomography

It is a well-established imaging modality, combining the anatomical information 
of a helical CT with the functional information of a PET scanner using metabolic 
GHWHFWLRQ�RI�ÁXRULQH����ÁXRURGHR[\JOXFRVH��)'*���D�JOXFRVH�DQDORJXH��2Q�WKH�
one hand, it has a utility in some situations as for the differential diagnosis of 
PDC and mass-forming chronic pancreatitis. On the other hand, as a whole body 
exam, PET/CT possesses a unique advantage for M staging, therefore it has also 
VKRZQ�D� UROH�GHWHFWLQJ�PHWDVWDWLF� OHVLRQV� WKDW�ZHUH�QRW� LGHQWLÀHG�E\�&7�VFDQ��
especially peritoneal metastasis. Finally, PET/CT is also able to detect early 
recurrences during the follow-up. However, PET/CT false positive results can be 
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VHHQ�LQ�YDULRXV�LQÁDPPDWRU\�FRQGLWLRQV�VXFK�DV�SDQFUHDWLWLV�DQG�IDOVH�QHJDWLYH�
results in hyperglycemic states like in diabetic patients, due to competition of 
endogenous glucose with FDG. It is not performed routinely in PDC staging, 
KRZHYHU� LW� KDV� D� VLJQLÀFDQW� UROH� LQ� WKH� IROORZ�XS�� WR� GLIIHUHQWLDWH� EHWZHHQ�
recurrence and postoperative changes [35, 39, 40].

8.2.5 Laparoscopic Staging

The main reason, however, to consider diagnostic laparoscopy for PDC is the 
considerable proportion of patients who undergo unnecessary laparotomy because 
of underestimation of the extent of the cancer on CT scanning [3, 5, 41]. LS for 
PDC was initially described by Bernheim [42] of Johns Hopkins University in 
1911 and was reintroduced by Cuscheri [43, 44] from the University of Dundee 
in 1978, and by Warshaw from the Harvard Medical School in 1986 [45]. 
However, laparoscopic inspection allows only two-dimensional inspection of the 
surface of the liver and the peritoneal cavity and a lack of tactile sensation may 
OLPLW�WKH�LGHQWLÀFDWLRQ�RI�VPDOO�LQWUDSDUHQFK\PDO�KHSDWLF�PHWDVWDVHV�DQG�PDNH�
LW� GLIÀFXOW� WR� HYDOXDWH� WKH� FULWLFDO� UHWURSHULWRQHDO� WXPRU�YHVVHO� UHODWLRQVKLSV��
7KHUHIRUH��-RKQ�HW�DO��>��@��RI�7KH�5R\DO�,QÀUPDU\��LQWURGXFHG�/86�LQ�������7KH�
development of LUS, also reported by Minnard et al. [47], improved the yield by 
allowing the surgeon to examine the liver, the porta hepatis, and the PV and SMA 
SUHGLFWLQJ�UHVHFWDELOLW\�XS�WR�DV�KLJK�DV�����>������²��@�

LS appears to be a safe and cost-effective way of directing appropriate 
therapy and avoiding unnecessary exploration not only in PDC, but also in other 
upper gastrointestinal malignancies like hepatobiliary, esophageal or gastric 
cancers [48]. In fact, LS reduces morbidity, postoperative pain, operating costs, 
hospitalization and gives a higher likelihood of receiving systemic therapy in 
patients with unresectable pancreatic cancer compared to exploratory laparotomy 
and surgical palliation [5]. Laparoscopy allows internal visualization of the 
abdomen and can detect peritoneal spread of the cancer or the involvement of 
adjacent structures. In addition, biopsy and histopathological examination of any 
suspicious liver or peritoneal lesions and washings for cytology can easily be 
performed during the procedure [3]. Conlon, at the Memorial Sloan-Kettering 
Cancer Center, developed a multiport technique to stage and assess resectability 
of peripancreatic malignancy, mimicking the surgical assessment of resectability 
performed at open operation [7], and making it a routine procedure in PDC 
evaluation. Regarding cytology, where results are not available at the time of 
surgery, information obtained can only be utilized in clinical decision-making 
afterwards [36]. Therefore, LS can either be performed as a separate procedure, 
or immediately prior to major laparotomy as part of a scheduled pancreatectomy. 
The main advantages of performing diagnostic laparoscopy immediately prior to 
planned resective surgery are that the patient needs only one hospital admission 
and one general anesthetic. However, if the patient is diagnosed as having 
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unresectable disease at laparoscopy and the subsequent laparotomy is then 
cancelled, it means that operation theatre time is wasted [3]. Despite its apparent 
EHQHÀWV��WKH�YDOXH�RI�VWDJLQJ�ODSDURVFRS\�LV�QRW�XQLYHUVDOO\�DFFHSWHG��2SLQLRQV�
range from recommending its routine use for all patients before laparotomy to 
not performing laparoscopy in any circumstance [27]. Recently, some authors 
argued against using LS routinely in all PDC, as the proportion of patients found 
to have metastatic disease at laparoscopy is decreasing due to the increased 
sensitivity of CT [5]. Critics argue that if today’s highest quality imaging is 
SURSHUO\� XVHG�� RQO\� D�PLQRULW\� RI� SDWLHQWV�ZRXOG� DFWXDOO\� EHQHÀW� IURP�/6��$�
Cochrane review and meta-analysis recently conducted by Allen et al. included 
ÀIWHHQ� VWXGLHV�ZLWK� D� WRWDO� RI� ����� SDWLHQWV�� LQ� RUGHU� WR� DVVHVV� WKH� GLDJQRVWLF�
accuracy of LS performed after CT staging in pancreatic and periampullary 
cancers [41]. This review demonstrated that the addition of LS to CT scanning 
GHFUHDVHV� WKH� SUREDELOLW\� RI� XQUHVHFWDEOH� GLVHDVH� IURP� ������ WR� ����� 7KH\�
FRQFOXGHG�WKDW�/6�ZLWK�ELRSV\�DQG�KLVWRSDWKRORJLFDO�FRQÀUPDWLRQ�RI�VXVSLFLRXV�
lesions prior to laparotomy would avoid 21 unnecessary laparotomies per 100 
patients in whom resection of cancer with curative intent is planned [3, 41].

8.3 Surgical Technique of Laparoscopic Staging

The aim of LS is identifying or ruling out regional extension of the primary 
tumor and/or metastatic disease. The operative time in experienced hands should 
be between 20 and 40 minutes. LS is performed under general anesthesia with the 
patient in the supine position. It can be carried out as an ambulatory/outpatient 
procedure with excellent patient satisfaction.

8.3.1 Trocar Placement

The periumbilical region is the most used site for initial access. A periumbilical 
skin incision and open Hasson technique is performed, placing a 10-mm blunt 
port. Pneumoperitoneum is kept at low levels (8–12 mmHg). Additional (5 mm) 
trocars are used at the discretion of the surgeon as needed for exposure and for 
potential biopsies, ultrasound or intervention. These secondary ports should be 
placed in the line of the planned skin incision for laparotomy.

8.3.2 Intra-Abdominal Examination

A 30-degree angled scope is used at the periumbilical trocar site for inspection 
of the intra-abdominal organs, including the surface of the liver, gallbladder, 
stomach, intestine, pelvic organs, and visible retroperitoneal surfaces along with 
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H[DPLQDWLRQ� RI� IUHH� LQWUDSHULWRQHDO� ÁXLG� �)LJ�� ������ ,QWUDSHULWRQHDO� DGKHVLRQV��
if present, are divided. If present, initial aspiration of ascites for cytology is 
performed. Peritoneal washings for cytology are also collected after instilling 
between 200 and 400 cc of saline into both upper quadrants and pelvis prior 
to any manipulation of the tumor. Systematic examination of peritoneum, FNA 
F\WRORJ\�RU�ELRSVLHV�RI�DQ\�VXVSLFLRXV�VHURVDO�ÀQGLQJV�DUH�SHUIRUPHG��)LJ��������
Extent, size and mobility of the primary tumor is assessed. Systematic inspection 
of the liver and diaphragmatic surface after positioning the patient in a 20-degree 
reverse Trendelenburg is carried out. Incision of the gastrohepatic omentum, 
exposing the caudate lobe, celiac axis and inferior vena cava is performed. HA is 
visualized and biopsies of portal, perigastric and celiac lymph nodes, if enlarged, 
are carried out. The lesser sac is entered with the camera via the right upper 
quadrant port for evaluation of the tumor (Fig. 8.7). The patient is positioned at 
10 degrees Trendelenburg and the omentum is placed in the left upper quadrant. 
The transverse colon is lifted to visualize the ligament of Treitz, transverse 
mesocolon, middle colic vein and surrounding lymph nodes.

Fig. 8.5 Liver surface evaluation 
performed during laparoscopic 
staging showing malignant 
suspicious lesions

Fig. 8.6 Laparoscopic biopsy 
forceps used for cup biopsy to 
FRQÀUP�OLYHU�PHWDVWDVHV
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8.3.3 Laparoscopic Ultrasonography

Laparoscopic ultrasound (LUS) is performed to evaluate potential small 
intraparenchymal hepatic lesions, invasion of PV, SMA or SMV, as well as 
peripancreatic extension of the tumor and local and regional lymph nodes. A 6 
to 10 MHz T-shaped linear or curvilinear-array transducer is placed. In addition, 
'RSSOHU� DOORZV� YHVVHO� LGHQWLÀFDWLRQ� DQG� DVVHVVPHQW� RI� WXPRU�YHVVHO� VXUIDFH��
LUS can also facilitate biopsies and needle aspirations of suspicious lesions.

7KH�VLJQV�RI�XQUHVHFWDELOLW\�DUH��KLVWRORJLFDO�FRQÀUPDWLRQ�RI�KHSDWLF��VHURVDO��
peritoneal or omental metastasis; peripancreatic tumor extension, celiac or 
portal positive lymph nodes; high PV involvement by tumor or invasion and/or 
encasement of the celiac trunk, HA or SMA [51–54].

8.4 Algorithm

,Q� VXPPDU\�� VHOHFWLYH� XVH� RI� VWDJLQJ� ODSDURVFRS\�PD\� EH� RI� EHQHÀW� WR� DYRLG�
a non-therapeutic laparotomy in patients deemed initially resectable after 
conventional imaging in PDC. The addition of LUS during laparoscopic staging 
enhances the ability of laparoscopy to determine resectability. In order to select 
patients for LS, based on the available data, the most reliable surrogate markers 
WR� SUHGLFW� XQUHVHFWDELOLW\� LQ� SDWLHQWV� ZLWK� &7�GHÀQHG� UHVHFWDEOH� 3'&� DUH� &$�
19.9 and tumor size. Therefore, LS and LUS might be indicated in the following 
situations (Fig. 8.8):

Fig. 8.7 Lesser sac exposure to access tumor
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1. Tumors larger than 3 cm and markedly elevated CA 19-9;
2. If high-quality imaging is in any way suggestive of indeterminate metastatic 

disease (equivocal peritoneal/liver metastases, low-volume ascites);
3. In preoperative staging of BLR PDC, in order to more accurately select 

patients for neoadjuvant protocols.
Further prospective investigations are needed to validate these statements. 

Although some other studies suggest a role for tumor location (body and tail of 
the pancreas), CEA levels, weight loss or jaundice, there is not enough evidence 
currently to support their inclusion into an algorithm to select patients for LS [5, 
27, 33, 36].
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