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colorectal adenocarcinoma, as determined by CT
findings, compared with pathologic and CT findings

METHODOLOGY

Between September 2000 and May 2003, 53
patients with primary colorectal adenocarcinoma
were staged preoperatively by FDG-PET at the
National Cancer Center Hospital East, Japan.
Patients with undifferentiated carcinoma (signet ring
cell carcinoma. mucinous earcinoma), and other
malignant diseases were excluded from this study.
Twenty patients had colon cancer and 33 patients
had rectal cancer (Table 1). No patient had diabetes.

All patients received preoperative enhanced CT
examinations that focused on swelling in the region-
al LNs and liver metastasis, CT was performed after
intravenous administration of iodinated contrast
material injected into patients 70-120 seconds prior
to seanning. Scanning was performed using Hmm-
thick transaxial sections in the upper portion of the
abdomen and 10mm-thick transaxial sections in the
pelvis. LNs greater than or equal to 7Tmm by CT were
considered to represent LN metastasis. FDG-PET
imaging was performed in patients who had suspi-
cious findings of LN metastasis by CT (24 patients
were suspected of para-aortic LN metastasis, and 29
patients with locally advanced cancer were suspected
of epicolic. paracolic and/or intermediate LN metas-
tasis). Following fasting and voiding for at least 4
hours prescan, FDG-PET imaging was performed 60
minutes after intravenous administration of 300
MBq'*(F)-FDG, and consisted of an acquisition time
of 5 minutes emission and 1 minute transmission
using ADVANCE (GE, Milwaukee, USA). FDG-PET
seans using a 128x128 matrix were obtained from the
top of the brain to under a hip joint. including coronal
and sagittal sections, and 4.75mm-thick transaxial
sections from the chest to under a hip joint. LNs
showing higher FDG concentrations than muscle
were defined as metastasis-positive after visual eval-
uation by 2 radiologists who had no prior knowledge
of the elinical findings. Written informed consent was
obtained from all patients prior to commencement of
the FDG-PET study. An ethics committee approved
the FDG-PET study in the colorectal patients.

Regional LNs were classified into 3 groups
according to the General Rules for Clinical and
Pathological Studies on Cancer of the Colon. Rectum
and Anus, of the Japanese Society for Cancer of the
Colon and Rectum (6th Edition). The epicolic and
paracolic nodes of the primary tumor were classified
as the N1 group. intermediate nodes neighboring
feeding vessels, and main nodes neighboring the
superior and inferior mesenteric arteries lor colon
cancer and upper, middle rectal cancer, or the com-
mon iliae artery and nbturater artery for lower rectal
enneer as the N2-3 group. and para-aortic LNs as the
N4 gvoup.

Fortv-six patients examined by FDG-PET under-
went curative surgery with D3 lvmph node dissection
and 24 patients underwent N4 LN sampling as they

were suspected of N4 LN metastasis by preoperative
CT and/or FDG-PET. For patients with lower rectal
carcinoma, lateral LN (neighboring the common iliac
artery and obturater artery) sampling and intraoper-
ative pathological examination is performed if
patients agree to these procedures alter preoperative
informed consent has been obtained. When the later-
al LNs show evidence of metastatic lesions, addition-
al lateral LN dissection is immediately performed. In
the present series. no residual tumors were detected
macroscopically or microscopically, and LNs were
sampled as part of non-curative resection for 7
patients. All dissected LNs were examined histo-
pathologically. Each LN was separated carefully and
matched to the C'1' and FDG-PET findings.

LNs obtained from the resected specimens were
classified into 1 of the 3 groups, N1, N2.3, and N4.
After fixation in 10% formalin, slices of each LN were
embedded in paraffin, stained with hematoxylin and
eosin (HE), and examined histopathologically by 3
pathologists. Using the pathologic findings, the sen-
sitivity, specificity, accuracy, positive-predictive
value and negative-predictive value were calculated
for the primary tumor and each LN group using both
CT and FDG-PET to allow comparison between the
methods. Statistical analysis was performed using
the McNemar test for independence of comparisons of
accuracy between CT and FDG-PET. Statistical sig-
nificance was established at the p<0.05 level.

RESULTS

Fifty-three patients with locally advanced col-
orectal adenocarcinoma underwent preoperative
FDG-PET examination after CT. Of the 53 patients,
46 received curative operntions (19 cases of colon can-
cer, 27 cases of rectal cancer). One patient with rectal
enreinoma received palliative resection of the prima-
ry lesion, due to stenosis of the vectum as the vesult
of advanced rectal carcinoma with numerous para-

TABLE 1 Clinicopathologic Features of Patienis who Underwent
Positron Emission Tomography

60.1=10.9vrs

Total Number of Patients n=33

Ciender: Male a7
Female 16

Primary Tumaor Location:

Calon: Aszcending 3
Transverse 1
Sigmoid il
Rectum 33

Surgical Method; Probe Laparotomy 6
Paliative Reseetion |

Cumntive Resection 46

Pathobygie Differentiation:  WiD )
M/D a7
(Ki}] 8

WD well diffeventinted adenoenreinoma: M/D: moderately
dilterentiated adenoeavcinoma: V: poorly differentiated
adenocarcinoman
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TABLE 2 Comparison of FOG-PET and CT in the Detection of Primary Tumors and Lymph Node Metastases

Positive Negative
Sensitivity Specificity Accuracy predictive predictive
Findings and modality (%) (%s) (%a) value (%) vitlue (%)

Lymph node metastasis

NI (n=47) FDG-PET"  52.2 (12 0f 23)

I o\ (21 of 23) ALB (10 of 24)

N2:3 (n=48) FDG-PET 730 (9ol 121 94.4 (34 of 36)
) cT 917 (11 of 12) 72.2 (26 of 36)
N4 (n=24) FDG-PET 100 (7 of 7) 100 (17 of 17)
CcT 100 (7 of 7) 176 (3ol 17)

875 (21 of 24)

T02(@330l47)  B0O(120f15) 656 (21 of 32)
65.9 (31 0f 1) 60.0 (21 of 35)  83.3 (10 of 12)
896430l 48)  S18{90f11) 919 (M of 37)
TT.1(37of 48) 523 (110of21)  96.3 (26 uf27)
100 (240f24) 100 (TolT) 100 (17 0f 17)
11.7(W0of24)  333(70f21)  100(30f3)

WPET: positron emission tomugraphy: "CT: computed tomography; Note: numbers in parentheses indicate number of
patients; N represents the lvmph node groups according to the General Rules for Clinieal and Patholugical Studies on
Cancer of the Colon, Rectum and Anus, the Japanese Society for Cancer of the Colon and Rectum (The 6th Edition).

aortic LN metastases, Of the 6 patients who received
non-curative treatment, 5 patients with rectal cancer
underwent laparotomy with sampling of LNs and
construct ostomy, and the remaining patients with
ascending colon cancer underwent laparotomy with
sampling of LNs, as they had no chance of curative or
palliative resection due to para-nortic LN metastasis
(4 patients) or peritonitis carcinomatosa (2 patients)
(Table 1).

Nine patients had hepatic metastases, with par-
tial and/or segmental hepatectomy performed in 5 of
these patients, and only postoperative systemic
chemotherapy without hepatectomy performed in the
remaining 4 patients. Theee of the 9 patients were
diagnosed with peritonitis carcinomatosa histologi-
cally, postoperative chemotherapy was performed in
2 patients, and 1 patient died of primary tumor pro-
gression. All patients with hepatic metastases or
peritonitis carcinomatosa were dingnosed by preoper-
ative FDG-PET examination.

Clinicopathological examination revealed that all
of the patients had locally advanced colorectal carei-
noma. Two patients (1 with rectal cancer and | with
sigmoid colon cancer) had very large tumors with
abscess formation. The tumors were thought to
invade the urinary bladder according to CT and MRL
However, after extended radical surgery combined

with partial resection of the urinary bladder, no
pathological Nndings of invasion into the urinary
bladder were observed in the resected specimens.
The CT and FDG-PET findings for LN involve-
ment are shown in Tables 2 and 3. Pathologie stud-
ies were performed on N1 LNs from 47 patients.
Metastasis to N1 LNs oceurved in 231 patients
(48.9%), and 49 LNs of 539 nodes (8.8%) were metas-
tasis positive. The sensitivity of CT and FDG-PET for
N1 LNs was 91.3% and 52.2%, vespectively. specifici-
tv was 41.7"% and 87.5%. respectively, nnd accuracy
was 63.9% and 72.3%, respectively. The difference in
accuraey between the FDG-PET and CT findings was
statistienlly significant (p=0.0026). However, in the
patients with rectal adenocarcinoma or colon adeno-
carcinoma, the difference in accuracy between FDG-
PET and CT findings was not statistically significant
(p=0.073 and p=0.074, respectively). In 49 metastasis
positive N1 LNs. metastasis was detected in 16 nodes
by FDG-PET and in 30 nodes by CT. The detection
rate of preoperative metastatic N1 LNs was signifi-
cantly higher for CT' than FDG-PET (p=0.0036).
Pathologic examination was performed on 1060
N2-3 L.Ns from 48 patients. LN metastasis was [ound
in 12 patients (25.0%) and 38 LNs (3.6"). The sensi-
tivity of CT and FDG-PET for N2 LNs was 91.7% and
75.0%, respectively, specificity was 72.2% and 944",

TABLE 3 Comparison of FDG-PET and CT in the Detection of Lymph Node Metastases for Colon or Rectal Adenotarcinoma

Findings and modality

Sensitivity ("a)

Specificity (%) Accuracy ("s)

Lymph node metastasis

Colon N1 (n=2%) FING-PET!

G5 010 af 16)
cT QA 15 of 16)

79.3 (23 ot 29)
75.9 (22 of 29)

100 (13 of 13)
5.8 (7ol 13)

N2 (=310 FDCG-PET 83.7 (G of T) #1.:4(21 of 23) 90,0 (27 of 30)

oT 100 (7 of 7) B6.9 (20 of 23) 90.0 (27 of 30)

N4 (n=12) FDG-PET 100 (4 ol 1) 100 (8 of 8) 100 (12 ol 12)

or 10 4 of ) 25.0 (2 of 8) B0.0 (6 ol 12)

Rectum N1 (n=18) FDG-PET 286120l 7) T27 (80l 11) 35,6 (10 o1 18)
[ | 85.7 (ol T 274 (B3of 11) 0.0 (9 of 18)

N2.3 (n=18) FING-PET GO G5 ol 5) 100 (13 of 13) 84.9 (16 of 18)

oT S0.0 (1 ol 5 16.2 (6 of 13) 55,8 (10 of 18)

Ndin=12) FDG-PET 100 (4 ul 100 (9 ol ) 100 {12 ol 12)

T 10U G af 11 of 91 33.3 (ol 12)

PET: positron emission tomagraphy: "CT eomputed tomography

95



Positron Emission Tomography and Lymph Node Metastasis of Locally Advanced Colorectal Cancer Hepato-Gastroenteralogy 55 (2008)

respectivelv, and accuracy was T7.1% and 89.6%,
respectively. The accuracy of FDG-PET for N2-3 LNs
was significantly higher than that for CT (p=0.013).
In the patients with rectal adenocarcinoma, no sta-
tistically significant differences were observed
(p=1.0), although there was a statistically significant
difference for the patients with colon adenocarcinoma
(p=0.023). In metastasis positive N2-3 LNs, 16 of 38
nodes were detected by FDG-PET and 16 nodes by
CT: this difference was not statistically significant
(p=0,683),

While 1 patient with obstructive colitis and 1
patient with an abscess invading into the urinary
bladder were diagnosed with metastatic N3 LNs by
CT, histology showed that these patients did not have
N3 LN metastasis. By FDG-PET, only 1 rectal cancer
patient with abscess formation was a false positive,
and FDG-PET examination resulted in 1 false-nega-
tive LN at a neighboring common iliac artery.

N4 LNs were detected in 24 patients. The sensi-
tivity was 100% for both examination techniques,
while the specificity for CT and FDG-PET was 17.6%
and 100%, respectively, and the accuracy was 41.7%
and 100%, respectivelv. In the patients with colon
adenocarcinoma or rectal adenocarcinoma, the differ-
ence in accuracy between the FDG-PET and CT find-
ings was statistically significant (p=0.013 and
p=0.041, respectively). Although the false-positive
patients as determined by CT findings had para-aor-
tic LNs, no false-positive or false-negative patients
were observed by FDG-PET. In N4 LNs, both FDG-
PET and CT detected 12 nodes of 23 metastasis pos-
itive LNs in 6 patients. Eleven LNs undetected by
FDG-PET were hidden by strong halation from adja-
cent metastasis positive LNs in 1 patient with rectal
cancer.

DISCUSSION

FDG-PET uses an analogue of glucose labeled
with Quorine-18, a medium-lived positron emitter, to
image the functional metabolism of normal and
malignant tumor cells, As glucose i1s metabolized
faster in malignant cells than in normal cells, the
malignant cells making up tumors can be detected
using FDG-PET. The diagnostic usefulness of FDG-
PET has already been studied in various neoplasms,
including thyroid, lymphoma, lung. head and neck.
breast, and ovarian cancers (8,9). More recent studies
of colorectal carcinoma have used FDG-PET to inves-
tigate for primary lesions, local recurrence and liver
metastasis (1-7,10),

However, few investigators have examined the
derection of LN metastasis in preoperative colorectal
carcinoma. Some have reported (4,7.11) that while
FDG-PET accurately detects LN metastasis. the
results are not significantly better than for CT. In the
present study, although the accuracy of FDG-PET
examination was significantly higher than that of CT
in detecting N1 LN metastasis in patients with local-
lv advanced colorectal adenecarcinoma, determining
the number of epicolic and paracolic metastatic LNs

was difficult by FDG-PET examination. This may
have heen because the strong halation generated
from primary tumors hid the faint radioisotope accu-
mulation by adjacent LNs. Abdel-Nabi H has already
reported that, while patients with fewer than 3
metastatic LNs tended to give false-negative find-
ings, the lack of preoperative identification of LN
metastasis was not important in that study as resec-
tion of the mesentery and primary lesions was the
standard approach (4). Recently, the accuracy of EUS
or MRI for detection of N1 LNs metastasis has been
questioned (12,13), These modalities should be used
for the evaluation of N1 LN metastasis because FDG-
PET has limited spatial resolution, although EUS
was and is not performed for detection of preopera-
tive LN metastasis at the National Cancer Center
Hospital East.

Although the detection of N2-3 LNs was signifi-
cantly better using FDG-PET compared with CT,
there were 27 undetected LNs, and the ability to
count the number of metastatic nodes did not differ
significantly between FDG-PET and CT. While false-
negative N2.3 LNs were detected in 3 patients by
FDG-PET, 1 sigmoid colon cancer patient had only a
metastatic LN, with only micro metastasis, in a
neighboring sigmoid colic artery, and 2 rectal cancer
patients had micro metastasis in the neighboring
common or internal iliac artery. These patients
appeared as false negatives due to interference by the
large primary tumor, such that FDG-PET was
unable to detect the LNs with micro-metastasis. In 1
rectal carcinoma patient with abscess formation,
both CT and FDG-PET returned false-positive find-
ings. Just as a primary tumor with abscess formation
contributed to a false-positive result by FDG-PET,
false-positive findings in FDG-PET can also be due to
LN involvement. Although counting the number of
metastatic LNs was difficult, compared to CT, FDG-
PET allows better preoperative decision making for
patients with colon adenocarcinoma without abscess
formation in the N2-3.

An important finding of the present study is that
FDG-PET has a high probability of detection of LN
involvement in the para-aorta (N4) for patients sus-
pected of metastasis to the N4 LNs by preoperative
CT andfor FDG-PET. When counting the number of
metastatic N4 LNs, 11 LNs undetected by FDG-PET
were hidden by strong halation from adjacent metas-
tasis positive N4 LNs in 1 patient with rectal cancer.
This vesult showed that FDG-PET is extremely sig-
nificantly useful for detecting preoperative N4 LNs
metastases when the surgeon suspects N4 LN metas-
tases by CT. Para-nortic LNs are outside the field of
resection in all curative cases, as an appropnate lym-
phadenectomy for colorectal carcinoma usually
extends to the origin of the primary feeding vessels.
Thus, patients with para-aortic LN involvement can-
not undergo curative resection due to the prognostic
and therapeutic implications. At the National Cancer
Center  Hospital East, systemic chemotherapy is
administered to patients with para-aortic LN

96




402

Hepato-Gastroenterology 55 (2008)

C Kosugi, N Saito, K Murakami, et al,

involvement. However, routine radio-examination
modalities (CT, MRI) cannot discriminate positive
from negative LNs without diagnosis by post-surgical
pathologic examination of the LNs. These findings
suggest that surgery for cases involving metastatic
para-aortic LNs could be avoided by detection using
FDG-PET, and would allow such patients to be
immediately offered chemotherapy.

CONCLUSION

Preoperative FDG-PET is significantly more sen-
sitive than CT for the detection of para-aortic LN
involvement in patients with locally advanced col-
orectal adenocarcinoma suspected of metastasis by
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Summary

Clinical merits of FOG-PET/CT for treatment of col-
orectal cancer

The purpose of this study was to assess the diagnos-
tic value of *F-Mluorodeoxyglucose positron emission
tomography/computed tomography (FDG-PET/CT) for
recurrences and lymph node (LN) metastases of col-
orectal cancer.

FDG-PET/CT was useful for the detection of local
recurrent or disseminated tumors in postoperative
follow-up after curative resection of colorectal cancer.

FDG-PET/CT was also a powerful tool for preopera-
tive detection of distant LN metastases. SUV was a
better criterion for the detection of malignant LNs than
abnormal FDG uptake or the nodal diameter.

Masacki Ito et al
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Purpose: The purpose of this study was to assess the diagnostic value of 18F-fluorodeoxy-
glucose positron emission tomography/computed tomography (FDG-PET/CT) for lymph node
(LN) metastasis of colorectal cancer.

Methods: FDG-PET/CT was used to preoperatively evaluate 88 patients with colorectal
cancer. In this study, LN sites were divided into proximal and distant according to their dis-
tance from the primary tumor. The FDG-PET/CT images were evaluated by three criteria;
nodal diameter, abnormal uptake and maximum standardized uptake value (SUV). We com-
pared the diagnostic ability of these methods for LN metastasis at proximal and distant sites.
Results: The mean SUV of the malignant LNs was significantly higher than that of the
benign LNs. The sensitivity, specificity and accuracy of diagnosis by abnormal uptake were
28.6, 92.9 and 75.0%, those by nodal diameter using cutoff value of 10 mm were 30.6,
95.3 and 74.4% and those by SUV using cutoff value of 1.5 were 53.1, 90.6 and 80.1%,
respectively. The sensitivity, specificity and accuracy of diagnosis based on optimal SUV
were 51.2, 85.1 and 69.3% in the proximal site and 62.5, 92.5 and 89.7%, respectively, in the
distant site.

Conclusions: FDG-PET/CT is useful for preoperative diagnosis of distant LN metastases of

colorectal cancers.
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INTRODUCTION

Computed tomography (CT), magnetic resonance imaging
(MRI) and endorectal ultrasonography (EUS) are commonly
used for preoperative diagnosis of lymph node (LN) metasta-
sis in colorectal cancer. However, many investigators have
reported low sensitivity for LN diagnosis using these modal-
ities (1,2) and that is the main reason for being unable to
tailor the extent of LN dissection according to the results of
these diagnoses.

18F-fluorodeoxyglucose (FDG)-positron emission tomogra-
phy (PET) has been reported to be an effective method of
diagnosing malignant discase (3.4). FDG-PET has often been
used to diagnose postoperative recurrence (5,6) and distant
metastasis (7.8) of colorectal cancer. However, FDG-PET has
also been reported to have low sensitivity for the detection of
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LN metastasis (9,10), and FDG-PET could not determine the
anatomical location for small lesions, such as LNs.

In this respect, 18F-fluorodeoxyglucose positron emission
tomography/computed tomography (FDG-PET/CT), which
combines the use of a full-ring-detector PET scanner and
multidetector-row helical CT scanner, has been developed
and introduced widely into clinical practice (11,12). To our
knowledge, there has been little information reported on the
value of FDG-PET/CT preoperative nodal diagnosis in colo-
rectal cancer.

The purpose of this study was to assess the diagnostic
value of FDG-PET/CT for LN metastases of colorectal
cancer.

PATIENTS AND METHODS
PaTienTs

The subjects of this study were B8 patients diagnosed
with primary colorectal cancer between May 2004 and May
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2005. They were consecutive patients who were scheduled
for surgical treatment during that period. There were 52
males and 36 females, and their mean age was 60.6 years
(range: 23—R9 years). The location of the primary colorectal
cancer was the colon in 37 patients, and the rectum in 51
patients. Lateral LN dissection was performed in 16 of 51
patients with lower rectal cancer. Of those 16 patients, using
FDG PET/CT we were able to preoperatively detect malig-
nant LNs in 10 patients, and to pathologically confirm
involved nodes in 9 of 10 patients. We excluded evaluations
concerning lateral LNs from this study, because we had not
yet had enough patients with lateral LN dissection. All
patients underwent whole-body (from the upper legs to the
base of the skull) FDG-PET/CT preoperatively and surgical
treatment in the National Cancer Center Hospital East,
Japan.

FDG-PET/CT

The FDG-PET/CT examinations were performed with a
Discovery LS8 (GE Healthcare, Milwaukee, WI, USA). The
axial field of view (FOV) is 15.2 cm, and the system pro-
duces 35 images with a slice thickness of 4.25 mm using 2D
mode. The matrix size is 128 x 128 with a 50 cm transaxial
FOV. All patients fasted for at least 6 h before the injection
of FDG. The dose of FDG was 370 MBq, and the
FDG-PET/CT examination was started 60 min after taking
the dose of FDG. First, the CT scan was performed from the
base of the skull to the pelvic floor with the following set-
tings: 140 kV, 100-380 mA, 0.6 s per CT rotation, pitch
1.35:1, table rotation 22.5 mmy/s, and slice thickness 5.0 mm.
A whole-body PET scan was performed immediately after
the CT scan was completed. The emission time was set at
4 min per bed position, and a total of six incremental bed
positions were scanned. PET images were corrected for
attenuation by using the CT data. The PET images were
reconstructed by an iterative reconstruction with ordered-
subset expectation maximization algorithm (two iterations,
14 subsets) and reformatted into transverse, coronal and
sagittal views.

CrLasSIFICATION OF LNs

The intra-abdominal LNs were divided nto two groups
according their anatomical location. The first group consisted
of LNs along the vascular arcades of marginal vessels,
which were proximal to the primary tumor, and will be
referred to as proximal group (PG). The second group
consisted of LNs along the superior mesenteric artery,
inferior mesenteric artery, ileocolic artery, right colic artery,
middle colic artery, left colic artery, sigmoid arteries or
superior rectal artery and in the para-aortic region and will
be referred to as the distant group (DG).

Preoperative diagnosis of lymph node metastases of colorectal cancer

IMAGE INTERPRETATION

The FDG-PET/CT images were interpreted on the manufac-
turer’s review station (Xeleris; GE Healthcare, Milwaukee,
W1, USA) by two observers who were experienced in
FDG-PET/CT interpretation and blinded to the clinical infor-
mation. When there was a discrepancy between the obser-
vers’ interpretations, a consensus was reached by discussion.
We evaluated visible LNs by three criteria; nodal diameter,
abnormal uptake and SUV. We diagnosed LN metastasis by
abnormal FDG uptake of the images, regardless of the shape
or size of the node, and this method was defined as visual
diagnosis. We also measured the maximum axial diameter
(defined as size diagnosis) and maximum standardized
uptake value (SUV) (defined as SUV diagnosis) of all LNs
with greater FDG uptake than normal organs or surrounding
tissue on the FDG-PET/CT images. The cutoff value of
SUV was represented as the optimal cutoff value when accu-
racy was the highest. The widely accepted size criterion for
LN metastasis by gastrointestinal tumors has been =10 mm
in diameter (13) and we used 10 mm as the cutoff value of
nodal diameter.

When two or more LNs were diagnosed as malignant in
the PG or DG, the LN with the highest SUV was selected as
representative in each region and evaluated in this study.
When LNs were not detected on the FDG-PET/CT images,
the SUV was represented as the SUV of background in this
study.

ANALYsIS OF THE RESuULTS

We calculated the sensitivity, specificity, positive predictive
value (PPV), negative predictive value and accuracy of
FDG-PET/CT for diagnosing malignant LNs in cach diagno-
sis based on nodal diameter, abnormal uptake and SUV, We
assessed the diagnostic values in total of 176 LNs groups,
which equally divided into 88 proximal LN groups and 88
distant LN groups for all patients.

Data were analysed by using statistical software (Dr SPSS
11, version 11.01J, SPSS Japan Inc). Independent Student’s
t-test was used in this study, A corrected P < 0.05 was con-
sidered evidence of statistical significance.

RESULTS
PatnoLocicar Diacnosis For LN METASTASIS

Surgical resection and regional LN dissection were per-
formed in 88 patients, In 43 patients, malignant LNs were
diagnosed by pathological examination in 49 groups of LNs,
Of these 49 groups of LNs, 41 were PG and 8 were DG. Six
patients had malignant LNs in both PG and DG.



