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Abstract

Twenty-eight patients with colon carcinoma (excluding the recto-sigmoid region) underwent preoperative staging with computed tomography
(CT). The CT had a sensitivity and a specificity of 60 and 67, for detection of extramural invasion, 75%, sensitivity and specificity for lymph
node metastases and a sensitivity of 879, and specificity of 959; for liver metastases. Compared with the modified Dukes classification, CT
correctly staged 509, of the patients with Dukes A lesions; 409, with Dukes B; 75%, with Dukes C and 859, with Dukes D lesions. The data
presented in this study showed that CT has limitations in the sensitivity and accuracy of staging local colonic carcinoma. However, we
recommend its use for patients who are clinically suspected of having extensive disease.

Introduction

The accuracy of CT staging of carcinoma of the
colon is still controversial. Initial reports have shown
staging accuracy rates of 90-100%; [4,7]. Later studies
reported CT to be only 48-749%, accurate, with accuracy
rates for detecting lymph node metastases ranging from
25 to 73% [1,3,8]. Based on these later reports, the
general opinion was that routine preoperative CT stag-
ing of colon carcinoma is useless and should not be
recommended [1,3,8]. However, most investigators
have attempted to stage recto-sigmoid carcinomas, but
there is insufficient data for the more proximal tumors.
In this study, we report the results of the preoperative
CT staging of colon carcinoma, excluding the recto-
sigmoid region in 28 patients.

Materials and Methods

Preoperative CT scans of 28 patients with a
diagnosis of colon carcinoma were reviewed prospec-
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tively. The diagnoses of the tumors were established by
barium enema and/or by colonoscopy. In every case,
the diagnosis was confirmed by pathologic evaluation
of the gross specimens.

The scans were obtained on a Siemens Somatom
DR H scanner. Axial images covering the entire
abdomen and pelvis, from the dome of the diaphragm
to the anal verge were obtained. In addition, thin
sections were obtained in the regions of interest. The
patients received oral and rectal contrast in the form of
29 diluted iodinated contrast material. The exami-
nations were started with a bolus i.v. administration of
100 cc lohexol 300 mgl/ml (Nycomed, Norway) using a
dynamic scan technique with an 8 mm section thickness
and 8 mm increments. This series included 19 men and
9 women ranging in age from 23 to 69 years (mean:
54 years). The locations of the tumors were as follows:
caecum, 8 cases; ascending colon, 6; hepatic flexure, 2;
transverse colon, 5; splenic flexure, 1; descending
colon, 6.

The CT staging of the colon carcinomas was per-
formed according to the following parameters, which
comply with the modified Dukes classification
(Table 1).
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TABLE 1

The modified Dukes classification

Stage

A Tumor limited to colonic wall.

B Spread by direct extension to serosa andjor pericolic fat.

C Involvement of regional nodes.

D Involvement of adjacent organs; peritoneal, distal metastases;
and/or liver metastases.

(a) Demonstration of soft tissue densities and/or
adjacent linear strands extending into the pericolic fat
were accepted as extramural invasion.

(b) 1cm or larger regional lymph nodes and/or
clusters of three or more nodes (each <1 cm) were
considered as positive for metastases.

(¢) Involvement of adjacent solid or hollow organs,
intraperitoneal and mesenteric implants and liver me-
tastases were evaluated as distant metastases. The pre-
operative CT findings were compared with the surgical
findings and the results of the histological examinations
of the resected specimens.

Results

Extramural invasion

Tha 1t af tha 3
The results of the CT detection of local tumor

extension are as follows: true-positive, 15 cases; true-
negative, 2; false-positive, 1; false-negative, 10. Thus
CT had a sensitivity of 60%,, specificity of 67, , accura-
cy of 61%,, and predictive values of positive and nega-
tive examinations of 94 and 179, respectively (Fig. 1).
The false-negative examinations were usually due to
microscopic extension of tumor beyond the serosa.

Regional lymph nodes

The main limitation of CT is the high rate of false-
negative findings in the evaluation of regional lymph
nodes. For this reason, we have applied strict criteria
and considered 1 cm or larger regional lymph nodes
and/or clusters of 3 or more nodes (each <1 cm) posi-
tive for metastases. Histopathologic examination was
considered as the definite test to confirm lymph node
invasion if tumor cells were found within a lymph node
regardless of the size of the lymph node. The results of
CT detection of iymph-node metasiases are as foliows:
true-positive, 18; true-negative, 3; false-positive, 1;
false-negative, 6. CT had a sensitivity, specificity and
accuracy of 759, each, and predictive values of positive
and negative examinations of 95 and 339/, respectively
(Figs. 2, 3 and 4).
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Fig. 1. An annular carcinoma with soft-tissue densities in the
adjacent pericolic fat. Dukes B lesion. CT findings were confirmed
by histology.

Fig. 2. A large carcinoma of the caecum with soft-tissue densities
and clusters of lymph nodes in the adjacent pericolic fat. Dukes C
lesion. CT findings were confirmed by histology.

The false-negative examinations were usually due to
microscopic invasion in normal sized lymph nodes.

Distant metastases

Eight patients had hepatic metastases confirmed by
careful palpation during surgery and histological exami-
nation of the resected specimen or CT-guided per-
cutaneous thin-needle aspiration biopsy and cytology.
The results of the detection of hepatic metastases were



Fig. 3. An ascending colon carcinoma with invasion into the right
kidney. Dukes D lesion. CT findings were confirmed by histology.
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clusters of lymph nodes, which has invaded the mesentery and
adjacent ileum. Dukes D lesion. CT findings were confirmed by
histology.

as follows: true-positive, 7; true-negative, 19; false-
positive and false-negative, one each. CT had a sen-
sitivity of 879, specificity of 959, accuracy of 939,
and predictive values of positive and negative exami-
nations of 87 and 939, respectively. CT correctly

staged seven of the eight cases with adjacent organ
invasion (Figs. 3 and 4).

Table 2 summarizes the sensitivities, specificities,
positive and negative predictive values and accuracy of
CT in detecting the parameters used to stage colonic
carcinoma.

CT vs. Dukes classification

When compared with the modified Dukes classifi-
cation, CT correctly staged 719 of all cases. CT
correctly staged one of two patients with Dukes A
lesions, two of five patients with Dukes B, six of eight
patients with Dukes C and eleven of 13 patients with
Dukes D lesions.

Alila nas tha datantinm wntac AF Anlaca AEtm g

nuuuug,u the aetection rates of colonic carcinomas
by barium enema and/or colonoscopy is quite high,
neither has the capacity to enable preoperative staging.
Various imaging techniques such as CT, US and MR
have been proposed to depict local invasive and
metastatic diséase; however, so far none of them have
proven to be an alternative to surgical and pathological
staging.

CT has been extensively evaluated for the preopera-
tive staging of (particularly) rectal carcinoma. Initial
reports were encouraging, but later studies showed that
CT was-only 48—74 Y%, accurate, with accuracy rates for
lymph node metastases ranging from 25 to 739, [1,3,8].
On the basis of these later studies it has been postulated
by some researchers that due to the poor accuracy of
CT in the preoperative staging of recto-sigmoid car-
cinoma, it has virtually no useful clinical role. The role
of MR 1mnmno in the Qtamno of recto-sigmoid car-

cinoma is very hmlted. In one study, it was found that
MR and OT ware aeonally effactive in the ¢taoino of

MR and CT were equally effective in the staging of
rectal carcinoma, but MR imaging could not depict the
extent of bowel wall infiltration and tumour spread to
normal-sized lymph nodes [2]. It has been proved that
transreciai US is useful in ucplumg the d ucpm of tumor
spread into perirectal fat and lymph nodes [5]. US of
the colon appears promising but it is still under develop-
ment [6].

As stated before, CT has been extensively evaluated
for carcinoma of the recto-sigmoid region, but there
are few data for the more proximal tumors. Our study
has shown similar accuracy rates as recent studies on
the staging of colon carcinoma. Although the number of
our cases was too limited to make a definite statement,
CT did not seem to achieve a sufficiently high sensitivity
to be considered clinically useful in Dukes A and B
lesions. It had a moderately high sensitivity in detecting



TABLE 2
Results of CT staging with surgical/pathological findings (n = 28)
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Sensitivity Specificity Positive predictive value Negative predictive value Accuracy
Extramural
invasion 60 67 94 17 61
Regional
lymph nodes 75 75 95 33 75
Liver
metastases 67 95 87 93 93

Dukes C lesions, and a high sensitivity in detecting
Dukes D lesions.

Knowledge of the extent of tumor spread prior to
surgery could have a significant impact on the therapy.
In case of extensive disease, radical surgical resections
with its high morbidity and mortality rates may be con-
sidered useless; instead of extensive ‘curative proce-
dures, limited resection may be performed ; resection of
hepatic metastases may be planned; preoperative
chemotherapy and/or radiation may be indicated.
Patients with limited liver metastases from colorectal
carcinoma, who do not undergo hepatic resection rarely
survive for more than 2 years after diagnosis [9]. On the
other hand, the 5 year survival rates after curative re-
section of the metastatic foci are about 309, [9]. For the
detection of hepatic metastases, dynamic CT is con-
sidered the most sensitive modality [10].

We therefore recommend pre-operative CT staging
of colon carcinoma in patients who are clinically sus-
pected of having extensive disease.
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