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Fig. 1 Axial T2-weighted image demonstrated the increased
signal intensity at the external anal sphincter muscle that was
adjacent to the tumor. (arrow)

Table 1 Patients’ Profile (n=26)

Age (yr) 64.5 (44-84)
Gender (male : female) 15:11
Histological classification

well 7

moderately 15

mucinous 3

other 1
Depth of tumor invasion

Sm 1

mp * 7

al * 6

a2* ) 10

ai * 2
Mean tumor size (cm) 49 (20-75)
Pathology

ESI positive 2

paraESI positive 7

ESI and paraESI negative 17

ESI : External anal sphincter invasion

paraESI : para External anal sphincter invasion

well : well diferentiated adenocarcinoma

moderately : moderately diferentiated adenocarcinoma

mucinous : mucinous carcinoma
* t Depth of tumor invasion at lower rectum

WALFE L~V T O RS FHE 5 & ST PIER R
7% & OHEED Imm LT OBE 12/ BT P2 558
BERELEZELL.

MRI (it

S EO#EZ1E GE 481 GENESIS SIGNA, 15T
B X P phased arraycoll #FEHA L T, T2 ®AHEE
(18 4 % : TR/TE=23,000/102msec, Echo Train

Fig. 2 Sagital T2-weighted image demonstrated the irregular-
ity of the border between the advancing edge of the tumor
and the external anal sphincter muscle. (arrow)

Length =13, FOV=250mm, matrix = 224 x 320,
AT 4 AE=5mm, ¥ ¥ v 7' =1mm, MNEE % 4 E)
ZTRIRET, EARET, GBI CIRE L7z, BEnEs
HR9E LBRESCH I Y YHITER L 255 7.
MRI D& 13 R — OB EHERLE 2SR B R o
B RICE$ 51854 L oS ER O ET MRI
Efz5R L7z, MRIKBWTUTOOO0 Wi h
PO REBDOIGECNILFENSGREREE &
Bz OT2 MBI BV TIEE T 2 40T P93
FIFFADEFICEALYH 5 (Fig. 1), OFEE L 4T
ERIH L DERVPIFETDH 5 (Fig. 2). IRERICE
FAAIIFIERNHNEES 5 I EEREOFE L
MRIWZ BT HEEBE & # LERIT L, BEd 5\
R EEICEY 2478 MRI ORE - SEE- T2
RERDIz £ 7 MRI BB 5 B G & B
DETHILFIE VNIV TOREREL & S FER S
ARl & DREBEIEVDSTETE T 5 5% lBU&ET L7
#t 5T B ET 1X Mann-Whitney U test # B v T
T, p<005 DFAICHEEED Y LM L7,

ot =]
=] R

B D O BB T B O IR EEIZ TS 0.3cm T, 42
2cm T Th o7z MEEMOFERTF % Tablel
WRY. SIS DBREZ2 2D - EeliE
2HPITHY, BETZDO Lo A IHELXLT
FRSGERE & AL PIRE A B PO Eg & D BEEEAY 1mm D
TORERBEEZBDIAERNIL 7 B TH - 72 (Fig. 3,
4). SHIMEAHNRE, TEREE LICBREDRE
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Fig. 3 Histological findings showed moderately differentiated
adenocarcinoma infiltrating the striated muscle.

Table 2 Comparision of MRI and pathology reporting of
external anal sphincter involvement

Pathology (ESI + paraESI)

External anal sphincter

invasion on MRI positive negative
positive 8 3
negative 1 14

MRI = magnetic resornance imaging
ESI : External anal sphincter invasion
paraESI : para External anal sphincter

Bl 17 BITH o 72,
AT MRI 22 & RBEF TR & D& % Table
2127, MRLCTALFENGHEREEBE S ZETL
TEFNIZILFITH D, 209 b 2 EFITMBEFIC
SHLFEHHNEEZ R0, EBRICHHIFERS
REEZ DD D 2EFDALTH o7, 72
MRIWC CEREBEEZHENLEY OEFMDS B 6
BUT IO ERE £ D72, SIS
WHMLMEBEMHARES 5 WILAEEREL RO 2E
Lz oBlH D, ZDH b S FHIME MRIICEBWTE
HEEEE LTS hf W7z, HiTET MRI AL FIEE
HANEEGAIVIIAEEREEOS 5 ES* RE
89%, HFEE 2%, IEFE 8% THHUETH -
72, REEAL HRER AEEEREE bICERET
HEPMRICTREBEE SN 3EMNTIES
EAMBLPIER AT & ORI HMEL & KIEMRIR B % 22
O FRREELRL EEBREBECH N
MRI TR L 2 S N72ESI CIIEE & /ML

Fig. 4 Histological findings showed the fibrosis between tumor
(arrow)and the striated muscle. The distance between the tu-
mor and the inter rim of the external anal sphincter muscle

was 0.8mm.

the tumor -
external anal 10 P<0.001
sphincter muscle
distance (mm) 8 =

6 a

4

5 .

° f
Negative Positive

External anal sphincter invasion on MRI

Fig. 5 Correlation between the tumor-external anal sphincter
muscle distance and the external anal sphincter muscle inva-
sion on MRL

B OBIIE & A L RIS EOBBENEE BD
oz
JLFE L~V TOREESEES & AP 5 P Al

BB OMHEEE L MRIZH & OB % Fig 5 2R
MRIWCTEEBGHEE SNZEF CIREEEELR &
SRLFESHANZEE OEREO S IMEIL 09mm, &
BHEFTIE 5.0mm TH o7z, i MRIIWCCEERE
T E B SN FEBNIBEERES] & B L C, #Eh
WA EZ p<000l) b o T & SHLPIERE &
DIEEEAENT &AL 7.

z B

ISR ALAEEH I CRE T A EBRBICBWTHIL
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FIREZWEE L T AWM TH ALDARFTHITON
20H 5, ISR TRIMIFENHZEFLO2OH
IIMESGEORT L0, 4F CRMARRICH
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Preoperative Assessment of External Anal Sphincter Invasion and
Para-external Anal Sphincter Invasion in Rectal Cancer

Using Magnetic Resonance Imaging

M. Ishii”, S. Yuen®, S.Yamaguchi”, H. Morita®, S.Saito”, M. Oota”,
K. Morimoto”, T.Okumoto”, and M. Hashimoto®

Division of Colon and Rectal Surgery", Diagnostic Radiology?, Shizuoka Cancer Center

PURPOSE : The aim of this study was to assess the accuracy of preoperative magnetic resonance imaging for the
prediction of external anal sphincter invasion and para-external anal sphincter muscle invasion in lower rectal can-
cer patients. .

METHOD : Twenty-six pafients with lower rectal cancer who underwent curative abdomino-perineal resection
were investigated. The para-external anal sphincter invasion was defined when tumor was observed within 1 mm
from the inter rim of the external anal sphincter muscle. We established the criteria for external anal sphincter inva-

sion on magnetic resonance imaging. Preoperative magnetic resonance imaging was compared with pathological re-

sults prospectively.

RESULT : External anal sphincter invasion was seen in only two patients, and para-external anal sphincter inva-
sion was seen in 7 of the 26 patients histologically. Accuracy of preoperative magnetic resonance imaging for detect-
ing external and para-external anal sphincter invasion was a sensitivity of 89% and a specificity of 82%.

CONCLUSION : Preoperative magnetic resonance imaging could be useful for detecting external and para-
external anal sphincter invasion in rectal cancer patients.

(2006 £ 3 B 16 HE)
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Positron emission tomography scanning is not
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computed tomography in the preoperative staging of
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Background: The role of positron emission tomography with the glucose analogue [18F] fluoro-2-deoxy-
D-glucose (FDG-PET) in the initial staging of disease in patients with primary colorectal cancer (CRC) has
not been udequofely assessed.

Aims: To evaluate the additional value of FDG-PET as a staging modality, complementary to routine
multidetector row computed tomography (MDCT) in patients with CRC.

Methods: Forty four patients with CRC underwent preoperative MDCT and FDG-PET. The accuracy of
infraoperative macroscopic staging was also investigated compared with histopathological diagnosis. Al
FDG-PET images were evaluated with respect to detectability of the primary tumour, lymph node
involvement, and distant mefastases. Both MDCT and FDG-PET diagnoses and treatment plan were
compared with surgical and histopathological results.

Results: Thirty seven patients uncﬁarwent surgery. Tumour detection rate was 95% (42/44) for MDCT,
100% (44/44) for FDG-PET, and 100% (37/37) for intraoperative macroscopic diagnosis. Pathological
diognosis of T factor was T1 in five, T2 in four, T3 in 24, and T4 in four cases. Concordance rate with
pathological findings of T factor was 57% (21/37) for MDCT and 62% (23/37) for macroscopic
diagnosis. Lymph node involvement was pathologically positive in 19 cases. Regarding N factor, overall
accuracy was 62% (23/37) for MDCT, 59% (22/37) for FDG-PET, and 70% (26/37) for macroscopic
diagnosis. For all 44 patients, FDG-PET findings resulted in treatment changes in only one (2%) patient.
Conclusion: FDG-PET is not superior to routine MDCT in the initial staging of primary CRC.

morbidity and mortality in Japan as well as in other

countries.' The prognosis of CRC directly relates to
extramural tumour spread, ability to achieve surgical
clearance, and the presence of lymph node and distant
metastases.” > Optimal management of individual patients
requires detailed assessment of the locoregional and distant
extent of disease.

Conventional preoperative staging of CRC has been
abdominal computed tomography (CT) and chest radio-
graphy to rule out liver, lung, or lymph node metastases and
invasion of the surrounding organs, respectively. The
introduction of multidetector row CT (MDCT) has provided
high resolution imaging and shortened examination time.*
This becomes an effective diagnostic technique in the
evaluation of preoperative staging of CRC.

Positron emission tomography with the glucose analogue
[18F] fluoro-2-deoxy-D-glucose (FDG-PET) is a sensitive
diagnostic test that images tumours based on increased
utilisation of glucose by tumour cells.” * FDG-PET has been
demonstrated to be more sensitive than conventional
imaging in the detection of recurrent or metastatic CRC.”"
One meta-analysis revealed an overall sensitivity of 97% and
an overall specificity of 76% for FDG-PET in detecting
recurrent CRC."

However, reports of FDG-PET in the staging of primary
CRC are few.” ' Also, these studies had several limitation:
patient numbers were small,”” ' or diagnostic accuracy of
FDG-PET was compared with conventional abdominal CT'" or
CT was performed at a different hospital."* Comparison of
state of the art FDG-PET with CT using variable techniques

Colorectal cancer (CRC) is an important cause of

and qualities is not meaningful. Thus the role of FDG-PET in
the initial staging of disease in patients with primary CRC has
not been fully investigated to date."

The purpose of this study was to prospectively evaluate the
additional value of FDG-PET as a staging modality comple-
mentary to routine MDCT in patients with primary CRC. In
patients undergoing surgery, the accuracy of intraoperative
macroscopic staging was also investigated compared with
histopathological diagnosis, as well as preoperative imaging
results. All studies were performed in one Japanese hospital.

METHODS

Patients

Between September 2002 and January 2004, 44 consecutive
patients with CRC who approved of this study were enrolled
after giving written informed consent in accordance with the
regulations of the institutional review board. There were 33
men and 11 women with a mean age of 61.4 years (range 38—
82). The primary tumour originated from the right colon
(n=2), sigmoid colon (n=4), or rectum (n=38).
Histological diagnosis was performed in all patients by
colonoscopy. All patients underwent preoperative MDCT
and FDG-PET within one month (median 9 days (range 0-
26)).

Abbreviations: PET, positron emission tomography; FDG-PET, [18F]
fluoro-2-deoxy-D-glucose-positron emission tomography; CRC,
colorectal cancer; CT, compuied fomogrcphy; MDCT, multidetector row
computed tomogrcphy
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MDCT

The diagnosis and location were established by barium
enema and/or colonoscopy before CT scanning. The time
interval between barium enema and/or colonoscopy and
MDCT was <1 week. No specific preparation, such as
laxatives, enema, or oral contrast agents, was performed
before MDCT examination.

We used an Aquiline 16 CT scanner (Toshiba Medical
Systems, Tokyo, Japan). For imaging of the whole body, we
used the 16 high resolution central detectors. From these
detectors we selected a 2 mm slice thickness and recon-
structed the data at 5 mm intervals. Other parameters were a
0.5 second helical rotation time, 135 kVp, and 300 mAs.
Topamidol 100 m! (Iopamiron; Nihon Schering, Tokyo,
Japan) was administered through a peripheral venous line
at 3 ml/s using a power injector (Autoenhance A-50; Nemoto
Kyorindo, Tokyo, Japan). CT scanning began 120 seconds
after the start of injection of the contrast medium and scan
data were acquired from the neck to the upper femur within
one breathhold in approximately 20 seconds. Multiplanar
reformation was reconstructed by a freestanding workstation
(ZAIO, Tokyo, Japan) if diagnostic radiologists considered it
necessary.

FDG-PET

Patients fasted for at least four hours before the examination.
Patients received an intravenous injection of 200-250 MBq of
[18F] fluoro-2-deoxy-D-glucose and then rested for approxi-
mately 60 minutes before undergoing imaging. Image
acquisition was performed with use of an Advance NXi
(GE Medical Systems, Milwaukee, Wisconsin, USA). Two

Furvkawa, tkuma, Seki, et al

dimensional emission scanning from the groin to the base of
the skull (6-7 bed positionis) was performed, lasting five
minutes per bed position, in combination with a transmission
scan lasting 1.5 minutes per bed position (transmission
scanning time was corrected to allow for decay of the
transmission sources). Data acquired were reconstructed by
iterative ordered subsets expectation maximisation (21
subsets, two iterations).

Image analysis

At first, MDCT images were prospectively evaluated by two
radiology physicians in consensus. They were assessed for
detectability of the tumour, depth of tumour infiltration (T
factor), regional lymph node involvement (N factor), and
distant metastasis (M factor).

T factor on MDCT was defined by a modified TNM stage:
tumour confined to the bowel wall was classified as T1 or T2.
T1 was defined as an intraluminal elevated mass without
thickening of the bowel wall. T2 was defined as thickening of
the bowel wall (>5 mm) without invasion into the
surrounding tissue. Tumour exposed out of the bowel wall
but with no extension to the surrounding organs was
considered as T3. Tumour infiltration into adjacent organs
was considered T4. Lymph nodes were considered positive
when the short axis was greater than 1 cm in diameter or
there were clusters of three or more smaller nodes (each
<1 cm). Lesions in the liver not characteristic of a cyst or
haemangioma were considered suspicious of metastases. Also
in the lung, pulmonary nodules without calcification were
regarded as suspicious of metastases.

Figure 1 (A} Primary rectal tumour was exposed to the rectal wall but no extension fo the Ee|vic side walls on computed tomography {CT) (arrow).
(B} At the same level as (A), avid uptake was demonstrated on positron emission tomography (PET) {arrow). {C) A superior rectal lymph node was

greater than 1 cm on CT (arrow). {D) At the same level as [C}, PET showed uptake corresponded o the lymph node demonstrated on CT [arrow)
This case was preoperatively diagnosed as TNM stage T3NT and confirmed at surgery and on histopathological examination.
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Table 1

invasion with colorectal carcinoma

Comparisons of MDCT and macroscopic diagnosis in staging depth of tumour

MDCT diagnosis Macroscopic diagnosis
Pathological
staging Tx T1 T2 3 T4 11 T2 13 T4
Ti 2 0 2 1 0 ] 4 0 0
T2 0 0 1 3 0 1 0 3 0
13 0 0 5 17 2 0 3 18 3
T4 0 0 0 1 3 0 0 0 4

MDCT, multidetector row computed tomography.

All FDG-PET images were interpreted with knowledge of
the patient’'s medical history and MDCT findings, and were
evaluated with respect to detectability of the primary tumour,
lymph node involvement, and distant metastases by two
nuclear radiology physicians. T factor was not evaluated
because the layers of intestinal wall and neighbouring
structures cannot be differentiated on FDG-PET. Uptake
higher than background was considered to be increased.
Physicians interpreted the FDG-PET images by visually
correlating the FDG-PET and MDCT images (fig 1). This
approach was chosen because it represents the routine
practice of combined reading of FDG-PET and MDCT images
in our hospital. On the basis of their visual correlation,
physicians assigned a TNM stage on FDG-PET. Regarding N
factor, we chose to analyse the imaging studies on a nodal
station bases and not on an individual lymph node basis. It
seemed impossible for us to make a precise correlation
between individually sampled and mapped lymph nodes on
imaging studies.

Preoperative staging decision

Both MDCT and FDG-PET results were presented at the
colorectal cancer conference, comprising surgeons, medical
oncologists, endoscopists, nuclear radiology physicians, and
radiation oncologists. All conference members confirmed the
MDCT and FDG-PET findings. When a clear differentiation
between different tumour stages on MDCT and FDG-PET was
not possible, both stages were noted and confirmed after
surgery. Based on the consensus of the conference, patients
were divided into two groups. Patients considered as
unresectable  were referred to the Division of
Gastrointestinal Medical Oncology, where chemotherapy,
chemoradiotherapy, or best supportive care was performed.
If unresectable factors were negative, the patient was
admirtted to a surgical ward and curative resection was
attempted. In our hospital, neocadjuvant therapy was not
routinely performed. These decisions on diagnosis and
treatment plan were recorded and compared with surgical
and pathological results.

Macroscopic diagnosis

For the 37 patients who proceeded to surgery, detection of
the primary tumour, its depth of invasion, lymph node status,
and liver metastases were macroscopically diagnosed either

during surgery or through a node collection and classification
procedure immediately after resection. These procedures
were performed with knowledge of the preoperative imaging
findings.

Data analysis

Resected specimens were examined by pathologists without
knowing the preoperative MDCT and FDG-PET findings. The
diagnostic accuracy of MDCT, FDG-PET, and macroscopic
diagnosis of T and N factors were assessed using the
histopathological findings as the gold standard. Comparison
of diagnostic and pathological parameters was performed
using the McNemar test. The level of statistical significance
was determined at 5% in all cases.

RESULTS ]

All 44 patients tolerated both MDCT and FDG-PET examina-
tions without any complications. Based on both MDCT and
FDG-PET, 10 lesions of distant metastases were revealed in
five patients and defined as unresectable: three bone
metastases, three lung metastases, two liver metastases,
and two distant lymph node metastases. MDCT showed eight
of these 10 lesions; one each of bone and distant lymph node
metastasis were missed. FDG-PET showed nine of the 10
lesions; one lung metastasis was missed. These five patients
did not undergo surgical resection. Two patients were refused
any anticancer treatment and left our hospital although their
tumours were potentially resectable. Thus the remaining 37
patients were defined as resectable and underwent surgery.
As expected, all lesions were resected with regional lymph
node dissection.

The tumour detection rate was 95% for MDCT, 100% for
FDG-PET, and 100% for intraoperative macroscopic diagno-
sis. The two cases which were not detected on MDCT were
0.7 cm and 1.8 cm adenocarcinomas, both limited to the
submucosal layer. Regarding T factor, concordance rate with
pathological findings was 57% for MDCT and 62% for
macroscopic diagnosis (table 1). The difference was not
significant (p = 0.813). In three of seven cases, tumours were
diagnosed as T4 at surgery but histopathologically with no
evidence of invasion to the adjacent organ. In contrast, in one
case, MDCT showed no evidence of invasion to the adjacent
organ but the tumour was found to have invaded the vagina

metastasis with colorectal carcinoma

Table 2 Comparisons of MDCT, PET, and macroscopic dlognosxs in staging lymph node

Positive Negative
: o predictive predictive .
Sensitivity (%]  Specificity (%) value {%) value(%) Accuracy (%)
MDCT 58 {11/19) 67 {12/18) 65(11/17) 60{12/20) 62 (23/37}
PET 37 (7/19) 83 (15/18) 70 (7/10) 43 (15/27) 59 (22/37)
 Macroscopic diagnosis 68 {13/19) 72{13/18) 72{13/18) 68 {13/19) 70 {26/37)

MDCT, multidetector row computed tomography; PET, positron emission tomogrophy.
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at surgery and combined resection was performed. Invasion
was confirmed histopathologically.

Regarding N factor, overall accuracy was 62% for MDCT,
59% for FDG-PET, and 70% for macroscopic diagnosis
(table 2). Sensitivity, specificity, positive predictive value,
and negative predictive value were calculated as 58%, 67%,
65%, and 60%, respectively, for MDCT; 37%, 83%, 70%, and
43%, respectively, for FDG-PET; and 68%, 72%, 72%, and
68%, respectively, for macroscopic diagnosis. Macroscopic
diagnosis showed a slightly higher accuracy but values were
not significantly different between these modalities
(p = 0.624 for MDCT v macroscopic diagnosis; p = 0.466 for
FDG-PET v macroscopic diagnosis).

Of the 44 patients, FDG-PET findings resulted in treatment
changes in only one (2%) patient who had bone and distant
lymph node metastases detected only by FDG-PET. Although
MDCT detected lung metastases that were not demonstrated
on FDG-PET in one case, the patient had other distant
metastases and the treatment plan was not influenced by the
MDCT findings.

DISCUSSION

CT examination is an established method for staging colo-
rectal carcinoma. However, recent studies have shown low
accuracy rates due to considerably low sensitivity for
detection of lymph node metastases and for local tumour
extension.™? MDCT is expected to improve diagnostic
accuracy by scanning a wider region with better resolution.
To evaluate the usefulness of FDG-PET, we compared the
diagnostic accuracy of FDG-PET with this up to date
technology.

The efficacy of imaging techniques is usually evaluated by
retrospective reading by radiologists blinded to the clinical
information. However, this is not practical and many
physicians often feel that actual diagnostic results are
different from the results reported. We wished to evaluate
the usefulness of FDG-PET in the clinical setting. Recently,
integrated PET-CT scanners have been introduced into the
clinical situation.* Using this technique, PET, CT, and
integrated PET-CT images are displayed together on the
monitor. This type of PET scanner and reading style will
become routine. Thus in this study, FDG-PET images were
interpreted with knowledge of the patient’s medical history
and MDCT images.

For detection of a primary tumour, FDG-PET was positive
in all 44 lesions but MDCT gave two false negative lesions.
We did not use any preparation before the MDCT studies. If
sufflation of air or water into the bowel cavity and
administration of antiperistaltic drug had been performed,
the detection rate might have been improved. In contrast,
FDG-PET was positive in all lesions, including those that
were negative with MDCT. Such high sensitivity confirms the
results of previous reports.””™"” The injected dose that we used
was lower than the conventional dose reported. However, we
had confirmed in our preliminary study that image quality
with this dose did not deteriorate. This may have been due to
differences in the physique of Japanese and Western patients.
We should try to reduce radiation exposure while preserving
diagnostic accuracy.

CT studies over the last decade showed accuracy rates of
41-82% in T staging.*** Our result (57%) was comparable
with these reports. Even with the improved imaging
resolution of MDCT, it is still difficult to discriminate bowel
wall layers as conventional single detector spiral CT. MDCT
did not demonstrate satisfactory results for diagnosis of N
factor, as reported in previous studies.®** Microscopic
metastasis or uninvolved swelling of lymph nodes results in
misdiagnosis. As long as a diagnosis is made based on the
size of lymph nodes, a certain percentage of false positive and

www.gufinl.com

Furvkawa, tkuma, Seki, et ol

negative lymph nodes is unavoidable. In this study, FDG-PET
had low sensitivity (37%) and high specificity (83%), as
reported in previous studies.™"® FDG-PET was no better than
MDCT. The high false negative rate was attributed to limited
spatial resolution, which was a disadvantage in detecting
micrometastases, and the proximity of the dose to the
primary turnour to lymph node metastases.

The accuracy of intraoperative macroscopic diagnosis was
superior but not significantly different from that of MDCT
and FDG-PET. By palpation and inspection, lymph nodes in
the immediate vicinity of the primary tumour could be
differentiated more easily than by MDCT or FDG-PET.
Moreover, macroscopic diagnosis was made with knowledge
of the MDCT and FDG-PET findings. Nevertheless, accurate
diagnosis of lymph node metastasis is difficult, even at
surgery.

FDG-PET has the advantage of studying the whole body at
one examination and synchronous tumours have been
identified on FDG-PET. However, MDCT can also scan the
whole body in a shorter time than FDG-PET. In this study,
distant metastases revealed only 10 lesions in five patients.
While patient numbers were too small to compare the
usefulness of the diagnostic modalities, MDCT and FDG-
PET showed various corresponding metastatic lesions.

In assessing the influence of FDG-PET findings on clinical

. management, changes in therapeutic decision making were
made in only 2% (1/44) of cases, which is less than in other
investigations. The incidence of management alterations due
to FDG-PET was reported as 16-50%." "> '* 2 2 The reason
may be selection of patients in the other studies as many
were already known to have advanced disease and FDG-PET
was performed to detect recurrences or metastases.

The results of this study suggest that the diagnostic
accuracy of FDG-PET for the initial staging of CRC was not
superior to routine MDCT and was not influential in terms of
patient management. We believe routine evaluation of
patients with a suspicion of CRC by FDG-PET is not
necessary; it should be performed on selected patients who
have suggestive but inconclusive metastatic lesions with
other modalities.
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ABSTRACT

Background/Aims: To compare the functional out-
come of ultra-low anterior resection for rectal cancer
with colonic J-pouch reconistruction with that of
straight reconstruction.

Methodology: Twenty-three patients who under-
went ultra-low anterior resection with or without J-
pouch reconstruction underwent bowel transit
study, videodefecography, and answered a question-
naire survey 4 months and 1 year after surgery.
Eleven healthy subjects underwent similar testing as
controls.

Results: Patients with a J-pouch had less frequent
stools than patients with straight reconstruction 4
months after surgery (p<0.05), but the two groups
were similar at 1 year. Bowel transit time was simi-
lar at both study points. The evacuation ratio was

higher after J-pouch than straight reconstruction 4
months after surgery (p<0.05). However, the ratio
improved in the straight group, and no difference
existed at 1 year. Colonic contraction was seen only
near the anastomosis 4 months after surgery, but the
contraction proximal to the anastomosis improved
over the next 8 months.

Conclusions: J-pouch reconstruction facilitates
evacuation by improving the evacuation ratio.
Although straight anastomosis caused excessive stool
frequency 4 months after surgery, colonic function
continued to improve and was comparable with J-
pouch and straight reconstruction 1 year after
surgery because the contraction ratio proximal to the
anastomosis improved.

INTRODUCTION

Generally, . ultra-low anterior resection for rectal
cancer avoids the need to create a permanent colosto-
my, but it often results in excessive stool frequency
which decreases the quality of life. It has been report-
ed that functional outcome after low anterior resec-
tion for rectal cancer can be improved by the con-
struction of a colonic J-pouch. However the reasons
for this improvement are poorly understood. There-

~ fore construction of a colonic J-pouch is a controver-

sial procedure, and its use varies from institution to
institution.

This study compared the functional outcome of
ultra-low anterior resection with and without colonic
J-pouch reconstruction using new indicators of bowel
function termed the evacuation ratio and the contrac-
tion ratio.

METHODOLOGY

Between April 1999 and March 2001, ultra-low
anterior resection with the primary anastomosis
(<4cm above the dentate line) was performed in 23
rectal cancer patients. Patients were assigned ran-
domly to the J-pouch with a 5-cm limb (n=13) or to
the straight anastomosis (n=10) by a computer-gener-
ated table of random numbers. Informed consent was
obtained from all patients.

Hepato-Gastroenterology 2006; 53:854-857
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Patients in the two groups were similar with
respect to age, gender, distance between the anasto-
mosis and the dentate line, nerve preservation, and
Dukes stage (Table 1).

Bowel function was evaluated hy a bowel transit
study, a videodefecography, and a questionnaire
administered before surgery, 4 months and 1 year
after surgery.

Bowel Transit Stady

Twenty radiopaque markers within a gelatin cap-
sule (Sitzmarks: Konsyl Pharmaceuticals, U.S.A.)
were ingested, and a plain film of the abdomen was
taken 8, 24, 32, 48, and 96 h after ingestion. The half-
dose transit method was used, and segment transit
time for each segment of the colon was calculated
before surgery and 4 months after surgery. Each seg-
ment was defined as follows; Ascending colon: A,
Transverse colon: T, Descending colon: D, Sigmoid
colon and (neo) Rectum: SR.

Videodefecography

Thick barium sulfate of standardized consistency
and viscosity was introduced into the (neo) rectum
using a caulking gun injector until the contrast
reached the sacral promontory (approximately 120g).
Evacuation was videotaped fluoroscopically with the
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patient in the sitting position.

The weight of infused contrast (W1) and evacuat-
ed contrast in 1 minute (W2) were recorded. The evac-
uation ratio was given by calculating W2/W1 x 100(%).
The contraction ratio (CR) was the post-evacuation
diameter of the colon divided by the pre-evacuation
diameter (x 100(%)) which were calculated by lateral
view of pelvic X-ray. The CR was calculated 5, 10, and
15cm above the anastomosis (CR5, CR10, and CR15,
respectively).

Videodefecography was taken only postoperation
(4 months and 1 year after surgery) because the exam-
ination was prevented by the existence of the tumor
preoperation, so eleven healthy volunteers underwent
the same examination and served as normal controls.

Questionnaire Survey

A questionnaire was administered 4 months and 1
year after surgery inquiring as to the number of bowel
movements per day, fecal soiling, and urgency.

Student’s ¢ test was used for intergroup compar-
isons. P values less than 0.05 were considered signifi-
cant.

RESULTS
1. Relationship between Bowel Frequency and
Results of the Examination

The patients were divided into two groups to eval-
uate a relationship between bowel transit time and
bowel frequency: high frequency (>5 bowel move-
ments per day) and low frequency. The left colonic
transit time was longer in patients in the high bowel
frequency group than those in the low (Figure 1).

There was a tendency towards an inverse correla-
tion between the evacuation ratio by videodefecogra-
phy and the number of bowel movements per day. The
patients with a low evacuation ratio tended to have
more frequent stools (Figare 2).

2. Comparison of Colonic Function between oJ-
Pouch and Straight Reconstruction

Patients who underwent J-pouch reconstruction
had fewer stools per day than patients who received
straight reconstruction 4 months after surgery, but
the two groups were similar at 1 year. Soiling and
urgency were similar at both sampling points (Table
2).

The bowel transit time was longer postoperatively
than it was preoperatively, especially in the left colon
(D, SR), and that was similar in the two groups post-
operatively (Figuare 3).

Patients with a J-pouch had a higher evacuation
ratio (71%) than patients with a straight reconstruc-
tion (48%) 4 months after surgery. At 1 year, howev-
er, the two groups were similar (Table 3).

The contraction ratio at different distances proxi-
mal to the anastomosis shows that powerful contrac-
tions occurred only near the anastomosis (CR5). The
CR5 in J-pouch patients was higher than it was in
patients with a straight reconstruction. One year after

Type of reconstruction

J-pouch (n=13)

Straight (n=10)

Age (y1) 5510 649 (ns)
Gender ratio M:F) 7:6 6:4 (ns)
Distance from dentate line (cm)
anterior wall 2.6x1.2 24+1.2 (ns)
posterior wall 2015 2.3+1.2 (ns)
Nerve preservation
hypogastric nerve complete : 4, partial : 0 complete : 4, partial : 0 (ns)
pelvic plexus complete : 5, partial : 7 complete : 6, partial : 3 (ns)
Dukes stage (A:B:C:D) 6:1:5:1 3:1:6:0 (ns)

Bowel

Frequency

fduy
0«5
|z s

A T D SR+ p<0.05

FIGURE 1 Segmental transit time between high and low bowel frequency
group. Each segment was defined as follows; Ascending colon: A,
Transverse colon: T, Descending colon: D, Sigmoid colon and {(neo)

-Recturn: SR. The left colonic transit fime was longer in patients in the high

bowe! frequency group (>5 bowel movements per day) than in patients in
the low.

(%) 1007

90 P<0.05

Evacuation ratio

0 1 2 3 4 5 6 7 8 9 10 1
Bowel Movement /day

FIGURE 2 Relationship between evacuation ratio and bowel frequency.
There was a tendency towards an inverse correlation between the
gvacuation ratio and the number of bowel movernents per day. The
patients with a low evacuation ratio tended to have more frequent stools.

surgery, CR5, CR10 and CR15 in straight reconstruc-
tion patients both were higher than they were 4
months after surgery (Table 3).

DISCUSSION

The introduction of stapling devices has improved
the safety of ultra-low anterior resection for rectal
cancer. However, the ability of the rectum to function
as a stool-reservoir decreases in proportion to the
amount of rectum removed, and conventional low
anterior resection can result in dyschezia. Lazorthes
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Stool frequency (/day) Soiling (%) Urgency (%)
J-pouch Straight J-pouch Straight J-pouch Straight
4M 3.0° 6.2 31 20 0 20
8M 3.2" 6.2° 15 0 0 0
1Y 2.7 2.5 0 0 0 0
*, " p<0.05.

d-pouch (n=13), Straight (n=10).

ER (%) CR5 (%) CR10 (%) CRI15 (%)

Period
Control 89+12°1 50162 31%15°3%¢4"5 335767
J-pouch aM 7119 52124 16+10%3 4446
1Y 77x19 50x15 5+2% 14+4
Straight 4M 48+21°1 31+10*2 74" 3x3%7
1Y 70+24 4721 213 12+10
*1-6 p<0.05.

ER: Evacuation ratio, CRx: contraction ratio x cm above the anastomosis.
Control values were derived from 11 healthy volunteers.

(m
16

H

A T D SR

*: p<0.05

FIGURE 3 Segment transit time between J-pouch and straight
reconstruction. The bowel transit time was longer postoperatively than it
was preoperatively, especially in the left colon (D, SR). Bowel transit ime
was similar in patients with J-pouch and straight reconstruction.

(1) and Parc (2) reported in 1986 that colonic J-pouch
Improves postoperative rectal function. Hida et al. (3)
recommended that a J-pouch be constructed when the
anastomosis is <8cm from the anal verge because a
satisfactory functional outcome can be obtained with
straight reconstruction when the distance is >9cm. In
recent years, a small J-pouch, with a 5 or 6-cm limb,
has been recommended because it is difficult to evacu-
ate a large pouch (4-7). Based on these recommenda-
tions, we used a J-pouch reconstruction with a 5-cm
limb when the anastomosis was <4cm above the den-
tate line in this study.

It has been reported that J-pouch reconstruction
improves rectal compliance (8), reduces the frequency
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of strong contractions (9), and increases the anorectal
pressure gradient (9,10), all of which improve func-
tion.

We used a colonic transit study with radiopaque
markers to evaluate motor activity of the colon. The
reproducibility of this method has been validated (11).
The postoperative bowel transit time was longer than
in healthy controls, especially in the left colon, and
corresponded to excessive stool frequency. These
results suggest that the bowel frequency is related to
the transit time of the left side colon.

In videodefecography, evacuation ratio and con-
traction ratio were obtained to evaluate the evacua-
tion function of the colonic segment above the anasto-
mosis. Also patients with a low evacuation ratio tend-
ed to have more frequent stools (12). Decreased motor
activity of the colon proximal to the anastomosis pro-
longs the transit time and decreases the evacuation
ratio (13). Denervation (14), poor blood supply (15),
and the appearance of strong contractions (15,16) are
thought to be causes of decreased motor activity after
low anterior resection, and contribute to dyschezia.

The motor activity proximal to the anastomosis
was decreased at 4 months regardless of whether a J-
pouch was constructed. Contraction of the colon
occurred only near the anastomosis. However the
evacuation ratio was higher when a J-pouch was con-
structed. These results show that the J-pouch does not
improve colonic transit time, but decreases stool fre-
quency by facilitating fuller evacuation during each
bowel movement.

It has been reported that the advantages of J-
pouch over straight reconstruction are short-term and
that the functional results are similar after 1 or 2
years (17,18). Our study reproduced this finding.
Interestingly, the CR10 and CR15 were both higher at
1 year than they were 4 months after surgery in both
groups. Improvement has been attributed to recovery
of the nerve function (18) and reduction in the fre-
quency of strong contraction (15), but further study is
needed to clarify the cause of dyschezia after ultra-low
anterior resection. .

CONCLUSIONS

Decreased motor activity of the colon proximal to
the anastomosis increases stool frequency after ultra-
low anterior resection. Colonic J-pouch reconstruction
did not improve colonic transit time, but did decrease
stool frequency secondary to an improvement in the
evacuation ratio. Stool frequency in patients with a
straight reconstruction decreased during the first year
after surgery because the contraction ratio proximal to
the anastomosis improved.
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Abstract

Background. As a mode of colorectal cancer recurrence,
liver metastasis plays an important role. One of the factors
reported to predict liver metastasis is the detection of trace
amounts of tumor cells in the blood. For this purpose, can-
cer cell-induced cytokeratins (CKs) are generally identified,
using the reverse transcriptase-polymerase chain reaction
(RT-PCR). In the present study, we aimed to detect trace
amounts of tumor cells, based on CK20, in the circulating
venous blood, and we examined pathological factors, liver
metastasis, and prognosis.

Methods. The subjects were 57 colorectal cancer patients
who had undergone operation. We examined the cancer-
induced marker (CK20) in circulating venous blood by RT-
PCR and investigated the relationships between this
marker, pathological factors, and prognosis.

Results. Detection ratio of CK20 mRNA was 42.1%, and
CK20 was significantly correlated with the pathological fac-
tor of lymph node metastasis(P =0.037). The 5-year survival
rate for CK20-positive patients was 62.5% and that for the
CK20-negative patients was 87.5%; there was a significant
difference(P = 0.048) between the two groups. Recurrence
was recognized in six patients; two were positive for CK20
and four were negative for CK20.

Conclusions. These findings indicate that CK20 is strongly
related to lymph node metastasis and prognosis, suggesting
its usefulness for the diagnosis of colorectal cancer recur-
rence. However, CK20 did not predict liver metastasis.
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Introduction

The primary strategy in treating colorectal cancer is com-
plete resection of the lesion; this sometimes includes wide
resection of surrounding organs, extended lymph node dis-
section, and procedures that consider the patient’s quality
of life (QOL). However, after radical resection, some pa-
tients have recurrences, which are presumed to be due to
residual micrometastatic foci. However, with classical
morphological diagnostic methods, it is difficult to detect
micrometastases; therefore, genetic diagnosis is being inves-
tigated. Real-time polymerase chain reaction (PCR) is gen-
erally used for this purpose, with genes for cytokeratins
(CKs) and carcinoembryonic antigen (CEA) — regarded as
cancer cell-induced genes — generally being identified using
reverse transcriptase-PCR (RT-PCR). However, the detec-
tion rates vary, and there are also problems with false-
positive and false-negative results depending on the target
genes and the detection technology. In the present study,
we aimed to detect trace amounts of tumor cells, based on
the detection of CK19, CK20, and CEA mRNA in circulat-
ing venous blood.

Patients and methods

The subjects were 57 patients with colorectal cancer who
had undergone surgical resection of the carcinoma. There
were 29 men and 28 women with a mean age of 66.1 + 10.9
years. The degree of cancer progression, by Dukes
classification, was Dukes A (7 patients), Dukes B (26 pa-
tients), Dukes C (14 patients), and Dukes D (10 patients).
Findings for cancer differentiation were: well-differentiated
adenocarcinoma, 38 patients; moderately differentiated ad-
enocarcinoma, 17 patients; and mucinous adenocarcinoma,
2 patients (Table 1) .The observation period ranged from 70
months to 84 months. The study was approved by the
institution’s ethics committee. The significance of the study
and its safety were explained to the patients, and we ob-
tained their informed consent.
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Specimens for measurement were prepared as follows.
Samples of circulating venous blood were collected during
surgical resection of the carcinoma; the initial 5ml of the
sample, and the syringe, were discarded and the remaining
15ml was employed.!

CK19 and CK20 were measured, using RT-PCR, as
follows. Monocytes were separated from Sml of the
blood specimen, and total RNA was extracted using acid
quanidinium thiocynate-phenol-chlorotorm Nippon Gene
Tokyo Japan (AGPC) and Isogen (Nippon Gene, Tokyo,
Japan). From the total RNA, cDNA was synthesized, using
both reverse transcriptase and random primer (25mM Tris-
Cl, pH 7.5; 75mM KCI; 3mM MgCl,; 10mM dithiothreitol
[DTT]; 0.5mM dNTP; 1nM random primer; 1 U/ul RNase
inhibitor; and 1U/ul Super Script II RTase (GIBCO BRL
Life Technologies, CA, USA).

The preparation was amplified using a CK19 amplifica-
tion primer set (5-AGC TAA CCA TGC AGA ACC
TCAa-3" and 5-CTT CAG GCCTTC GAT CTG CAT-3).
If CK19 existed in the test product, the band was observed
at 383 bp.

The preparation was also amplified using a CK20 ampli-
fication primer set (5-CAG ACA CAC GGT GAA CTA
TGG-3"and 5-GAT CAG CTT CCACTG TTA GACG-3")
in order to induce a PCR reaction (95°C/30s, 60°C/30s, and
72°C/30s: 40 cycles of amplification). The PCR product was
separated using electrophoresis with 25% agarose, and pho-
tographed under UV irradiation. If CK20 existed in the test
product, the band was observed at 371bp.”

CEA was measured using RT-nested PCR, as used to
prevent a non-specific amplification. Total RNA was ex-
tracted using Isogen, and cDNA was synthesized, using
1.0pug of the total RNA, at 40°C for 60min. The synthesized
¢DNA was added to 50yl of first-PCR solution (10 x Ampli
Taq Gold Gold Enzyme ABI Calfornia USA) PCR solu-
tion, 0.2mM dNTP, 30 pmol outer forward primer [CEA: 5'-
GGA CCT ATG CCT GTIT TTG TCT C-3], 30pmol
reverse primer [CEA: 5-GTT GCA AAT GCTTTA AGG
AAG AAGC-3), and 1.0U Ampli taq gold PCR solution]

Table 1. Patients’ characteristics

Sex (M/F) M29/F28
Age (years) 66.1 £10.9
Stage Dukes A, 7; Dukes B, 26;
Dukes C, 14; Dukes D, 10
Histology Well 38
Moderate 17

Mucinous adenocarcinoma 2

and 35 cycles of PCR were carried out (one cycle: 95°C/30s,
60°C/30s, and 72°C/30s). After completion of the PCR re-
action, 5.0pl of the first-PCR amplification product was
added to 50l of the second-PCR solution (10 x Ampli tag
gold PCR solution, 0.2mM dNTP, 30pmol inner forward
primer [CEA: 5 TTC TCC TGG TCT CTC AGC TGG-3'],
30pmol reverse primer, and 1.0 U Amplitaq gold PCR solu-
tion}, and 30 cycles of the PCR reaction were carried out
(one cycle: 95°C/30s, 60°C/30s, and 72°C/30s). After the
reaction was completed, the PCR amplification product was
electrophoresed with 3% agarose gel and ethidium bromide
staining was performed; then the amplified product was
confirmed using a UV transilluminator. If CEA existed in
the test product, the band was confirmed at 145bp. As an
internal standard, glyceraldehyde-3-phosphate dehydroge-
nase (G3PDH) mRNA was detected.

Statistical analysis was done using the rtest, the x° test,
multivariate analysis by the proportional-hazard model,
Spearman’s test, and the Kaplan-Meier 5-year survival test.
Significance was defined as P < 0.05.

Resuits

CEA, CK19, and CK20 were measured by each examina-
tion in healthy volunteers. CEA showed false-positive in 4
patients (57.1%) of 7 of the volunteers, but there were no
false-positive results for CK19 and CK20 in 14 volunteers.

Preliminary analysis was carried out in 40 patients. CK19
was not a remarkable prognostic factor because its positive
rate was very low and it was not relevant to tumor progres-
sion. The positive rates for CK20 and CEA were very simi-
lar (Table 2) and the identical ratio between CEA and CK
20 was 62.8% We also recognized some false-positive re-
sults for CEA by RT-PCR and decided to measure CK20
and to investigate this factor further of the patients.

CK20 in circulating blood was detected in 24 (42.1%) of
the 57 patients. No correlation was observed between CK20
expression and the pathological factors of tumor progres-
sion, lymphatic invasion, vessel invasion, or liver metastasis.
A correlation was seen between CK20 expression and the
presence or absence of lymph node metastasis (P = 0.037;
Table 3). There were two patients with recurrence in the
CK20-positive group (11.8%). One patient had hepatic
metastasis 28 months after operation, and the other had
pulmonary metastasis at 26 months after operation. They
died at 43 months and 34 months, respectively, after opera-
tion. There were four patients with recurrence in the CK-

Table 2. Relationship between cancer cells in blood and staging

CK19 CK20 CEA

Positive Negative Positive Negative Positive Negative
Dukes A 1 3 2 2 1 3
Dukes B 1 18 7 12 9 10
Dukes C 3 7 6 4 4 6
Dukes D 0 7 3 4 3 4
Positive rate 12.5% 45.0% 42.5%
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Table 3. Relationship between CK20 mRNA and pathological factors

CK20-positive
(n=24,42.1%)

CK20-negative
(n =33, 57.9%)

Dukes A

B

C

D
Lymphatic invasion Negative

Positive
Vessel invasion Negative

Positive
Lymph node metastasis Negative

Positive
Liver HO

metastasis H1
H3

2 5

8 1
s 2 >P =0.065
6 4
20 20
4 13
2 6
2 27
}2 23 ~P=0037
18 29
0 2 >P =0.067
6 2

20-negative group (14.3%). Two patients had pulmonary
metastasis, which occurred at 25 and 26 months after opera-
tion. One of the other two patients had a hepatic metastasis
(10 months after operation) and the other had a brain me-
tastasis at 25 months. The four patients died at 34, 53, 43,
and 46 months, respectively, after operation. There were no
differences between the two groups in recurrence rates.

The 5-year survival rate in the CK20-positive group was
65.2% and that in the CK20-negative group was 87.5%.
There was a significant difference (P = 0.048) between the
two groups (Fig. 1).

In the multivariate analysis, tumor progression and
lymph node metastasis correlated with the prognosis (P =
0.044). Lymphatic invasion (P = (.940),vessel invasion (P =
0.313), CK20 (P = 0.632), and CEA in serum (P = 0.237)
showed no correlation with prognosis (Table 4).

Discussion

It has been repofted that, even when no lymph node me-
tastasis is observed pathologically, immunostaining exami-

Table 4. Analysis of maximum likelihood estimates for recurrence of
colorectal cancer

Variable® $ P> 2 Hazard ratio
Stage 4.063 0.044* 8.300
Wall-infiltrating 0.248 0.619 0.525
Lymphatic invasion 0.006 0.940 1.079
Vessel invasion 1.097 0.313 0.472
CK20 0.230 0.632 1.636

" CEA>25/CEA =25 1.400 0.237 0.245

Multivariate analysis by proportional-hazard model

* Lymph node metastasis was excluded from this model because it had
a linear correlation with stage

®Pr, provability

nation may show that there is micrometastasis in the lymph
nodes, which is related to cancer recurrence and prognosis.?
It is difficult to prove that there is micrometastasis in the
liver. In patients whose tumor cells are detected in circulat-
ing blood, metastasis in distant organs, including the liver,
occurs at a high incidence, indicating that tumor cell detec-
tion in circulating blood can serve as an index of cancer
recurrence. Few molecular biology studies have shown can-
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cer cells in circulating blood, or the relationship between
the micrometastasis in the liver and macroscopic recurrence
or prognosis, although some studies*® have shown the prog-
nostic usefulness of detecting tumor cells in circulating
blood. Nevertheless, some patients with obvious metastasis
show no evidence of tumor cell presence in circulating
blood, based on molecular biology.” To identify tumor cells
in circulating blood, RT-PCR diagnosis, using monoclonal
antibodies, is now being tried, i.e., using antibodies specific
to epithelial and tumor cells. Tumor markers for detecting
tumor cells in circulating blood are classified into markers
of genetic alteration, markers of tissue-specific forms,
markers of cancer-specific forms, and markers of viral trans-
formation. Tumor markers for colorectal cancer reportedly
include K-ras and p53 point mutation in the genetic
alteration group; CKs-18, 19, and 20 for the tissue-specific
forms; and CEA for the cancer-specific form. However,
when RT-PCR is extremely sensitive, these tumor markers
may yield false-positive results. Therefore, it is reportedly
necessary to employ several procedures, e.g., to decrease
the degree of amplification as well as using different
gene index procedures.® There are other methods for de-
tecting tumor cells in circulating blood, using either mutant-
allele-specific amplification (MASA) or PCR-restriction
fragment length polymorphism (RFLP) analysis; these
procedures have lower sensitivity but higher specificity
for genetic alterations.” These methods are reportedly
useful for detecting K-ras gene alterations in pancreatic
cancer.”” At present, real-time PCR is usually carried
out for these tumor markers to measure. But, unfortu-
nately, when we measured tumor markers, it could not be
done, because it had not been developed yet.

Of the tissue-specific forms of representative tumor
markers, such as CK18, CK19, and CK20, CK20 is report-
edly the most representative of gastrointestinal epithelium.
However, PCR-single-strand conformation polymorphism
(SSCP) showed force positive results. Therefore in the
present study, we useless improved PCR-SSCP reported by
Gunn Jeremy' and accuracy became to be higher.” Our
results showed that CK19 had a low positive rate and that
the positive rates for CK20 and CEA were very similar.
Because there were no false-positive cases in the CK20
group, we judged that the specificity of CK20 for colon
cancer was high. Previously, tumor markers were measured
only in Dukes C patients in order to examine the relation
with metastasis. However the detection of these markers in
Dukes A and B patients has not been clarified because
there are small amount of patients in Dukes A and B.
Therefore, measurements at all stages are needed. We
found a correlation between CK20 and lymph node me-
tastasis and prognosis, indicating that this marker expres-
sion was specific to colorectal cancer. Many reports have
shown no relationship between tumor markers and cancer
recurrence or prognosis,>® although one report” indicated
that there were differences in malignant grade between
patients with and without tumor marker expression. Thus,
no conclusion has been established on this subject to date.

CEA, in contrast to the CKs, is an epithelial tumor
marker which appears nonspecificaily in epithelial tumors,

although this marker has been confirmed in normal gas-
trointestinal membrane, indicating that CEA may appear in
most patients with digestive-tract cancers.”® Our present
study showed that CK20 and CEA positive rates were very
similar and there was no relationship between CEA in se-
rum and CEA mRNA in the blood by Spearman’s test (P =
0.297). But there were some false-positive cases in our
healthy volunteers and there were no relationships between
CEA and the pathological factors we examined.

In our study, we examined the existence of tumor cells
using RT-PCR, but it became apparent that metastasis de-~
pends on the numbers of tumor cells and their features, and
on factors at the metastatic organ site. Reportedly it is
possible to determine tumor cell count using a real-time
PCR assay.” Tumor cells reportedly spread in the blood
from the primary focus due to the dysfunction of either
cadherin or catenin. It has also been reported that tumor
cell spread in the blood is related to patient prognosis.”
Another report has shown that tumor cells spreading in the
blood appear to be destroyed within 24h by mechanical
stress and by immunocytes, whereas, in metastasis from
gastric and colorectal cancers to the liver, cadherin is still
expressed, suggesting that the tumor cells form tumor
masses in order to ensure their survival.'® It has been re-
ported that tumor cell spread in the blood results in the
following processes, in association with various factors:
tumor cell agglutination induced by cadherin and SLX;
adhesion to endothelium induced by endotherial leucocyte
adhesion molecule-1 (ELAM-1), sialyl Lewis (SLX), and
intercellular adhesion molecule-1 (ICAM-1); and target
organ infiltration induced by cadherin.""® In general, the
procedures for quantifying tumor cells in blood are being
improved using real-time PCR, but no reports have yet
clarified the features of the tumor cells themselves. Some
reports show a relationships between tumor cells detected
in blood, cancer recurrence, and patient prognosis. We also
examined these relationships, and although there were no
conclusive findings associated with recurrence, there were
significant differences in pathological factors and prognosis
between patients who were CK20-positive and those who
were CK2-negative.

Conclusion

Our study indicated that CK20 in the blood of colorectal
cancer patients was a specific marker for this disease and
was useful for determining prognosis. But it was not an
independent prognostic factor. If a correlation between
CK20 in the blood and cancer recurrence were established
by other studies, our findings could be better evaluated.
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