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Abstract

Objectives

The extent of para-aortic lymph nodes (PANs) metastasis is equivalent to distant

metastases in patients with biliary carcinoma. Accurate preoperative assessment of

PANs metastasis has a crucial impact on surgical indication. In this retrospective study,

we evaluated whether computed tomography (CT) scans were useful for diagnosing

PANs metastases and excluding patients with PANs metastases from surgical indication.

Methods

Between March 1999 and November 2003, 57 patients with biliary carcinoma

underwent radical lymphadenectomy or surgical biopsy of PANs, nine of whom was

diagnosed as having positive PANs microscopically. All patients had undergone

abdominal CT scans before surgery. To diagnose PANs metastases, we used the

following diagnostic criteria. 1) Size: when lymph nodes were greater than 12 mm, 10

mm, 8 mm or émm in diameter in long or short axis diameter, the nodes were

considered metastatic. 2) Shape and size: when the axial ratio of a lymph node was

greater than 0.5, 0.7, 1.0, and the maximum diameter in the long or short axis was

greater than 12 mm, 10 mm, 8 mm, or 6mm the node was considered metastatic. 3)

Internal structure: if the internal structure of a PANs was heterogeneous, the node was



considered metastatic. The positive predictive value was calculated for each included
criterion when patients numbered 10 or more.
Results

Positive predictive values using these criteria range from 13% to 36%. Only one
patient had PANs with heterogeneous internal structures.
Conclusion
We were unable to determine surgical indication based on the morphological criteria

revealed by a CT scan.
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Introduction

The extent of lymph node metastasis is one of the most important factors affecting

prognosis in patients with biliary carcinoma. Previous studies showed that para-aortic

lymph node (PAN) metastasis influenced poor prognosis in a manner equivalent to that

of distant, hepatic metastasis or peritoneal carcinomatosis in gallbladder carcinoma

and intrahepatic cholangiocarcinoma (1-2). Similarly poor prognosis has been shown in

patients with hilar cholangiocarcinoma (3). Thus, the accurate preoperative assessment

of PAN metastasis has a crucial impact on surgical indication, especially in patients with

biliary carcinoma. Preoperative laparoscopic examination is thought to be useful in

finding hepatic metastasis or peritoneal carcinomatosis in some cases, but not for

finding PAN metastasis (4-5).

In diagnosing lymph node metastasis, some authors have emphasized that the size

and shape of lymph nodes demonstrated by computed tomography (CT) scans is useful

for analyzing abdominal tumors. Using this method, when the size is over 10 mm and

not flat, the node is considered metastatic. \When using these criteria for detecting

PAN metastasis in biliary carcinoma, however, the specificity was very low.

Furthermore, no study has addressed whether CT imaging was actually useful for

diagnosis of PAN metastasis. Therefore, for biliary carcinoma patients, we usually do



surgical pick up biopsy or lymphadenectomy of PANs at first, and then intraoperative

frozen section is used to diagnose PAN metastasis. When metastatic PANs would be

appeared in intraoperative frozen section, we would not do radical resection. If these

PANs metastasis could be detected by using CT scan or other modality, theses patients

would not be done unnecessary laparotomy.

Because the purpose of this study was to determine whether useful information could

be gathered by CT scans for avoiding unnecessary laparotomy, we used only positive

predictive values to assess evaluation.

In this retrospective study, we compared PAN findings obtained by CT imaging with

the results of pathologic examination of patients with biliary carcinoma who underwent

radical lymphadenectomy or surgical biopsy of PANs.

Patients and method

Patients

From March 1999 to November 2003, 107 patients had been operated upon for biliary

carcinoma. Among the 107 patients, 50 patients did not undergo lymphadenectomy or

surgical biopsy of PANs because they had liver metastases or peritoneal carcinomatosis

(11 patients), or they were of high age or had other complications (39 patients). Thus,



57 patients were included in our study. Forty-two patients underwent radical

lymphadenectomy and 15 patients underwent surgical biopsy of PANs.

There were 31 men and 26 women with a mean age of 63.2 years (range 40 to 77).

Radiological analysis and diagnosis criteria

Prior to surgery, all patients had undergone abdominal CT scans. CT of the abdomen

was performed at our institute using Aquillion (Toshiba) or Somatom Plus 4 (Simens).

All of the patients underwent three phase (arterial and portal dominant, venous phase)

spiral CT. Scanning was performed at 120kVp and 280 mAs. We injected 90ml of

nonionic contrast material iopromide at 300mg I/ml using an automated injector ( Zto

Enhance A-50; Nemoto Kyorindo Co., Tokyo, Japan) at a rate of 3.5ml/s. Scanning in

the arterial, portal venous and venous phase was started 25s, 60s, and 100sec

respectively. Images were reconstructed at 5-mm interval. We reviewed these data

retrospectively. All PANs between the levels of the celiac artery and inferior mesenteric

artery were detected and measured on their long and short axes. We also noted if lymph

nodes had ring and heterogeneous enhancement. To diagnose PAN metastasis, we used

the following criteria. 1) Size: Metastasis of PANs was evaluated by size in diameter of

long axis or that of short axis. 2) Shape and size: Metastasis of PANs was evaluated by

size in diameter of long axis, that of short axis, and axial ratios of lymph nodes were



considered. 3) Internal structure: if the internal structure of PANs was heterogeneous,

the nodes were considered metastatic. It is difficult to measure the true lymph node size

of the vertical direction on abdominal CT scan. So, the long axis and short axis of the

lymph node on the horizontal plane was measured on CT scan and evaluated instead of

the true value of each axis, assuming that measured value were similar to true value.

The largest and/or inhomogeneously stained lymph node was selected and defined as

metastatic lymph node when multiple lymph nodes in the paraortic region were detected

preoperatively on CT scan. The size and the location of the lymph node which was

resected operatively was confirmed to be consistent with that on CT scan basis. Thus, in

our study, lymph node detected on CT scan was exactly corresponding to what was

pathologically examined.

Surgical procedure

Complete lymphadenectomy was performed as follows: the para-aortic connective

tissue containing lymph nodes between the levels of the celiac artery and inferior

mesenteric artery was resected. The left renal vein and right renal artery were

skeletonized, concentrating especially on the area between the aorta and the inferior

vena cava. The specimens from the para-aortic region were resected as en bloc packets

containing multiple lymph nodes in complete lymphadenectomy. To obtain lymph node



materials for surgical biopsy, 3-10 large PANs between the levels of the celiac artery

and inferior mesenteric artery were resected.

Pathologic diagnosis and lymph node analysis

Materials were fixed in 10% formaldehyde, embedded in paraffin, and stained with

hematoxylin and eosin. The nodes were counted, after preparation, with a slide gauge.

Pathologists microscopically analyzed all dissected lymph nodes for metastatic

infiltration. Pathologic results were designated positive or negative for each patient

based on the presence or absence of PAN metastases (on a per-case basis rather than

per-lymph node).

Results

Of the 57 patients, there were 9 cases of intrahepatic cholangiocarcinoma, 17 cases of

hilar cholangiocarcinoma, 5 cases of distal cholangiocarcinoma, 25 cases of gallbladder

carcinoma, and 1 case of papilla of Vater carcinoma. Among these patients, 9 patients

had PAN metastasis (six cases of gallbladder carcinoma, one case of hilar

cholangiocarcinoma, and two cases of distal cholangiocarcinoma: Table 1).

A total of 158 lymph nodes were detected by CT scan (mean of 3.8+2.3 lymph nodes

per case) and 522 were resected from 42 patients (mean 12.4+9.1 lymph nodes per case)



who had undergone radical lymphadenectomy. In the 15 patients who had undergone

surgical biopsy, 55 lymph nodes were detected by CT scan (mean 3.7+2.4 lymph nodes

per case) and 48 lymph nodes were resected (mean 3.2+3.3 lymph nodes per case).

Diagnostic results are reported in Tables 2 and 3, which were created using the long

or short axis diameter, respectively. As receiver operator characteristic analysis on each

parameter did not show any usefulness of each parameter for predicting PAN metastasis,

we evaluated it in combination of long or short axis diameter with axial ratios.

The strongest result is a 50% positive predictive value, using the criterion of >12mm

in long axis diameter and an axial ratio equal to 1.0 (only one case matches this

criterion). Positive predictive values using other criteria range from 13% to 36%.

We found only one patient with a ring-like, heterogeneously-enhanced lymph node.

This case was a gallbladder carcinoma patient who had PAN metastases (diagnosed in

the pathological examination) and had a lymph node measuring over 12 mm in the short

axis diameter.

Discussion

In the present study, we attempted to use morphological criteria to detect PAN

metastasis with biliary carcinoma. Though two criteria, using either size criteria over 12

mm in long axis diameter: positive predictive value was 36% (specifity was 87.2%,



sensitivity was 44.4% and accuracy was 78.9%) or over 6 mm and an axial ratio of 1.0 in

long axis diameter: positive predictive value was 35% (specifity was 64.6%, sensitivity

was 77.8% and accuracy was 66.7%), had relatively high results, we were unable to

determine surgical indication based on size and morphology. And more, the strongest

result in specifity 97.9% is a criteria obtained when using overl2mm in long axis

diameter and an axial ratio equal to 1.0 (only one case matches this criterion), but

Sensitivity is only 11.1 %.

The lack of correlation between lymph node size and metastatic infiltration has been

reported for other solid tumors. For example, a Gynecologic Oncology Group study

involving 264 patients found the sensitivity of a CT scan for identifying para-aortic

nodal metastasis to be only 34% for cervical carcinoma (8). In non-small cell lung

cancers, Prenzel et al. reported that the overall positive predictive value was 30.8%,

using 80 preoperative CT scans in the diagnosis of the involvement of mediastinal

lymph node metastasis. In this study, there was little correlation between metastasis and

lymph node size (9). This group had previously demonstrated that in patients with

gastric cancer, 55% of regional metastatic lymph nodes were less than 5 mm in diameter

(10). Similar data has been shown for colorectal carcinoma and esophageal carcinoma

(11-13).
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A previous study of PANSs in gallbladder carcinoma, on the other hand, demonstrated
a high positive predictive value (86%) using size and shape criteria. This study focused
on soft tissue masses with anterior-posterior dimensions of 10 mm or larger and
ring-like or heterogeneous contrast enhancement (6). The contrast between our studies
and previous studies is likely based on differences in patients’ backgrounds. We found
only one case with a ring-like, heterogeneous contrast enhancement PAN. In the
previous study group, the number of patient with such lymph nodes was not determined,
so it is possible that there was a higher percentage than in our own study. Because our
institute is a tertiary referral hospital, patients with apparently metastatic PANs might
have been excluded as candidates for surgical treatment.

Analysis of PANs is not the only possible modality for the diagnosis of nodal
metastasis. Other authors have evaluated findings of 2-[**F] fluoro-2-deoxy-D-glucose
(FDG) positron emission tomography (PET) for screening of regional lymph node
metastasis in biliary cancer patients. Kato et al. reported that the specificity of
FDG-PET was significantly higher than that of CT for detection of bile duct carcinoma
(14). In addition, the positive predictive value of their study was 100% (5/5) in regional
and PAN metastasis (calculated by our group based on their data). While the

sensitivity of their study was only 38%, it was concordant with another report (15). As
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discussed in their report, the low sensitivity of FDG-PET might be caused by its limited

spatial resolution compared to CT scans, which precludes the detection of microscopic

metastases.

In diagnosis of PAN metastasis in cervical cancer, several studies demonstrated that

positive predictive values of FDG-PET ranged 75% to 85.7% (16-17). Other groups

reported mediastinal lymph node metastasis in non small-cell lung cancer. According to

these studies, FDG-PET had slightly lower positive predictive values ranging from 56%

to 70% (18-19). Finally, although no reports have been published regarding biliary

carcinoma, high resolution MRI with lymphotropic super paramagnetic nanoparticles

would be useful for detecting PAN metastases.

In a study of prostate carcinoma, Harisinghani et al. reported that the overall

sensitivity, specifity, and positive predictive values for detecting PAN metastases per

patient (using high resolution MRI with lymphotropic super paramagnetic

nanoparticles) were 100%, 95.7%, 94.2%, respectively (20). In their study, the

sensitivity, specifity, and positive predictive values for nodes with a short axis diameter

of fewer than 5 mm were 41.4%, 98.1%, and 77.7%, respectively. This method allows

the detection of small and otherwise undectable lymph node metastases and should

detect micro metastases less than 2 mm in diameter.
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Endoscopic ultrasound guided fine needle aspiration (EUS-FNA) would also be

useful for the diagnosis of PAN metastasis in biliary carcinoma. Chen et al. reported

that the sensitivity, specificity, positive predictive value, and negative predictive value

of EUS-FNA of lymph nodes were 98.3%, 100%, 100%, and 98.4%, respectively, and

they therefore concluded that EUS-FNA was superior to lymph node echofeatures in

evaluating mediastinal or peri-intestinal lymph adenopathy (21).

In conclusion, we were unable to determine surgical indication based on the

morphological criteria revealed by CT scans. Other modalities, such as high resolution

MRI with lymphotropic super paramagnetic nanoparticles, may provide more accurate

information for biliary carcinoma.
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Table 1 Patients characteristic: (n=57)
Radical lymphdectomy (n=42) Surgical biopsy (n=15)

GBC 20 (5) 7(1)
HBDC 5(2) 1(0)
BDC 9(1) 5 (0)
CCC 8 (0) 2(0)
PVC 0 1(0)

B #[Lhistologycaly comfirmeda#Lf-PANSELFZ D BB ERT

GBC:Galebladder carcinoma HBDC:Hilar cholangiocarcinoma BDC:
Bile duct carcinoma CCC: Cholangio cell carcinoma PVC: Carciona
of Varter



Table 2 Positive predictive value based upon long axis

diameter and axial ratio

hﬂgﬁufé;f Axial ratio
(mm) Total 1 =0.7 =0.5
=12 4/11 (36%) 1/2 1/3 1/17
=10 4/20 (20% 2/16 (13%) 3/10 (30% 2/16 (13%)
=8 6/37 (16%) 2/16 (13%) 4/18 (22%) 5/32 (16%)
=6 9/48 (19%) 7/17 (35%) 8/35 (23%) 8/45 (18Y%)

Percentage indicate positive predictive value (number of
patients true positive divided by number of patients positive
using each diagnostic criterion based upon long axis

diameter.)



Table 3 Positive predictive value based upon short axis
diameter and axial ratio

Shqrt axis Axial ratio

diameter
(mm) Total 1 =0.7 =0.5
=10 1/4 1/3 1/3 1/4
=8 3/12 (25%) 2/6 3/11 (27%  3/12 (25%)
=6 8/29 (29%) 6/17 (29%) 7/26 (27%  8/28 (29%)

Percentage indicate positive predictive value (number of
patients true positive divided by number of patients positive
using each diagnostic criterion based upon short axis
diameter.)
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