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ABSTRACT

Objective: To study the reliability of CT scan interpretation in pre- and post-operative chemoradiation of rectosigmoid cancer.
Methods: Retrospective review CT scan of 12 patients with diagnosis of rectosigmoid cancer stage 3 or more in pre and post
operative chemoradiation were done by 2 radiologists. Data analysis included maximum wall thickness, distance of lesion above
anal verge, perirectal involvement, regional node, distant metastasis. Chest radiograph (CXR), endorectal ultrasound (ERUS),
barium enema (BE), colonoscopy and treatment information were reviewed.
Results: Reliability of TNM staging by CT scan interpretation were .66, .50 and .75, respectively total reliability is .75 and
overall validation of CT scan staging is .40 with statistic significant at .05 reference with pathological staging.
Conclusion: There was CT scan interpretation reliability in pre- and post- chemoradiation for rectosigmoid cancer patients.
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ectosigmoid cancer had high prevalence in Thai-
land narrated by Siriraj Institute of Cancer1 in
2003 that there were the second in male cancer

and the third in female cancer finally there were the third
place for total cancer patients that were 6.30 percent.
With the treatment options, surgery was the standard
procedure  however, form the literature there were com-
plication for example, adhesion band, bowel obstruction,
these were the limitation in the surgery so chemoradiation
were accomplished with pre or post-operation for the
improving results, whereas, pre-operation chemoradiation
had intention for better result2-6  such as

1. Local recurrence rate reduction
2. Late complication reduction such as bowel

obstruction
3. Pre-operation radiation were increase the tissue

oxygenation for higher radiation sensitivity than
post- operation radiation

4. Some part of small bowel could be mal position
from surgery procedure or adhesion band could be
occurred too, so pre-operative radiation could be
reduce side effects to G.I. system in these situa-
tion

5. Increase the probability in down staging of the
cancer

6. Increase the sphincter preservation in abdomino-
peritoneal resection (APR) method

7. Tumor spillage reduction in operation

Researchers were interested in the reliability of
the interpretation of CT scan in pre- and post- chemoradia-
tion in pre-operative rectosigmoid cancer patients for evalu-
ation of the benefit of CT scan in pre- chemoradiation.

Purpose
To study the reliability of the interpretation of CT

scan in pre- and post- chemoradiation in pre- operative
rectosigmoid cancer patients.

MATERIALS AND METHODS

The research was the retrospective review CT scan
of 12 patients with diagnosis of rectosigmoid cancer stage
3 or more in pre- and post- chemoradiation in pre-opera-
tive patients, interpretation were done by 2 radiologists.
Data analysis included the factors that physicians were
interested and be the treatment resulting data

1. Maximum wall thickness in centimeters
2. Distance of lesion above anal verge in centimeters
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Staging Value Reliability

T 8/12 .66
M 6/12 .50
N 9/12 .75

Total 9/12 .75

TABLE 1. Reliability of interpretation of CT whole abdomen.

Factor df    t    p

Maximal wall thickness 10 -.949 .365
Distance of lesion above anal verge 10 .80 .441
Perirectal node size 11 2.24* .046
Number of perirectal node 11 1.48 .166

TABLE 2. T-test in investigated factors of pre- and post-
chemoradiation CT whole abdomen.

3. Perirectal involvement
4. Regional node at perirectal, internal iliac and exter-

nal iliac node in size and numbers
5. Distant metastasis to other locations such as para-

aortic node, inguinal node, liver and adjacent
organ

However, the result of chest radiograph (CXR),
endorectal ultrasound (ERUS), barium enema (BE),
colonoscopy and treatment information were reviewed
too.

Patient preparation and CT whole abdomen protocols
1. 600-800 ml. for oral contrast in 35-45 min. prior

to study and 200 ml. Prior to scan.
2. 200-500 ml. contrast enema and vaginal tampon

for female was recommended.
3. IV contrast with bolus injection at 4 ml./sec flow

rate, 75-100 cc. in volume.
4. Inspiration and hold when scan were done with

10 mm. slice thickness and 10 mm. slice interval.
5. Supine position was recommended.
6. Scan region were set from dome  of liver to pubic

symphysis.
7. Exposure technique for spiral CT (PHILIPS model

Tomoscan AV) was 120 kVp, 300 mA. Scan  time
1 sec with filter 4-5.

8. Exposure technique for conventional CT (PHILIPS
model CXQ) was 120 kVp, 250 mA. Scan time
4.5 sec with filter 2.
All of patients were performed twice CT whole

abdomen with triple contrast administration in pre- and
post- chemoradiation. Then patients were operated in 4-6
weeks later and tissue diagnosis results were proved. CT
image were interpreted by 2 radiologists for TMN and
staging and reliability were analyzed.

RESULTS

1. Internal reliability in  T  N  M  A %0  total
staging interpretation by 2 radiologists  were showed
in Table 1.
From Table 1 were shown that  M staging and

total staging had .75 in internal reliability so we could
used one of both interpretation for further comparison.

2. Staging interpretation of pre- and post- chemoradia-
tion CT whole abdomen were compared with
tissue diagnosis and overall accuracy was .40.

3. Paired sample t-test were performed to analyze
the interesting 4 factors shown in Table 2.

From Table 2 shown that distance of lesion above
anal verge in centimeter, perirectal involvement, perirectal
node size and number and perirectal, intenal iliac and
external iliac node have no statistical difference, only
perirectal node size have statistical difference with confi-
dence at 95% (t=2.24 p<.05).

DISCUSSION

1. CT image interpretation could specified only the
lesion that invasion into muscularis propria, sub-
serosa or perirectal  tissue and other nearby organ
or other internal perforation, but limitation for in-
terpretation of lesion which is occupied only in
mucosa level.

2. Landmark of anal verge definition were not clearly
identified because of the scan techniques with
auto reconstruction that represented the difference
anal verge position so the interpretation of the
pathological position would be affected too.

3. Chemoradiation effect led to the bowel wall edema
causes difficulty in  interpretation.

4. Post- chemoradiation CT scan did not performed
for compared to the pathological results because
of the radiation effect on the bowel wall edema
and dirty of fat stranding that made poor interpre-
tation.

5. A discreted mass or focal wall thickening.
 3 mm.  normal distended bowel wall

3-6 mm.  intermediate
> 6 mm.  definite abnormal bowel wall

From the CT images
T

1
-T

2
(Tumor seed in the large bowel wall) shown the

smooth outer border no folding of soft tissue (Fig 1).
T

3
(Tumor seed in the large bowel wall) shown the

rough border of case  and there are soft  tissue stranding
at the outer side of the wall (Fig 2).
T

4
(Tumor invade to outside the large bowel wall)

shown the loss of fat plane between the large bowel wall
and the related muscles (Fig 3).

6. Tumor size: indicated by the most thickest bowel
wall.

7. The invasion to the serosa: indicated by irregula-
rity of outer bowel wall.

8. The invasion to other related organs: indicated by
absent of fat  plane between urinary bladder and

Fig 1. Colorectal cancer (T1-2, tumor confine in colonic wall)
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tumor mass, fat plane between tumor mass and
levator  ani for the obliturate, if there are shown
that there were metastasis state, in male investi-
gated fat plane between prostate gland, seminal
vesicle and the tumor mass, in female investigated
fat plane between uterus and tumor mass.

9. Area of anal verge: investigated the inferior pubic
rami.

10. Mesorectal  invasion:  investigated the stranding

of the soft  tissue in the surrounding area.
11. Lymph nodes interpretation:

- Normal lymph node should not larger than 1 cm.
- If larger lymph node, probably metastasis or
  infection.

12. Metastasis: consideration no. of paraortic node,
liver, inguinal node with chest x-ray or ultrasound
modality.

Technique recommendations
1. Short scan time for improves the resolution of post

contrast CT images.
2. Thin  slice scan in the interested area for the detection

of small lesion.
3. CT colonoscopy to additional detection of the lesion
4. Well bowel enema and distend rectum for clearly

detection of the lesion.
5. CT scan in peak mural enhancement that could indi-

cated the bowel wall, levator ani and sphincter clearly.

CT utilization
High accuracy in the invasion period of tumor into

surrounding tissue and metastasis.

Study limitation
1. Small sample size: the sample were only 12 patients

due to the retrospective study selection the patient
who had operation result, pathological results and other
modality diagnostic results for completely compari-
son, lesser sample size cause to less diagnostic differ-
ence probably.

2. Difference machine: patients were scanned by the dif-
ference CT machine that the scan technique difference
took part in the quality of the CT images and also
affected the precious interpretation.

3. Time difference: post- chemoradiotherapy patients got
the scan in difference period because of the scan
queue, sometimes these factor might affected the dif-
ference of results of chemoradiation results too.

CT limitation for preoperative staging
1. CT image could not definite the metastasis node
2. CT image could not measured the depth of the tumor

as MRI image
3. Small tumor size should under detectable with CT

scan
4. CT images were less in tumor specificity definitely

for lymphoma, leiomyosarcoma, adenocarcinoma

Fig 3 (a&b). Colorectal cancer (T4, tumor penetrate outward through colonic serosa and involved extracolonic tissue and adjacent
muscles or organs such as urinary bladder)

Fig 2 (a&b). Colorectal cancer (T3, tumor invade through layers
of colonic wall with perirectal fat stranding)

(a) (b)

(a)

(b)
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