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ABSTRACT
INTRODUCTION: Computed tomography (CT) was proven to
be superior to preoperative abdominal ultrasound in the
 preoperative setting for detection of hepatic metastases 
from colorectal cancer (CRC). The higher sensitivity of CT 
has resulted in a number of unexpected abdominal findings
of varying importance; an issue that was previously studied 
in relation to CT colonography, but not in relation to staging
CT with intravenous contrast in CRC patients. The aim of the 
present study was to evaluate the number and significance 
of such unexpected findings on staging CTs in CRC patients.
MATERIAL AND METHODS: The study comprises a retrospec-
tive analysis of 247 consecutive patients who underwent 
colo rectal cancer surgery at Roskilde Hospital, Denmark, in 
2009. A preoperative abdominal staging CT was performed
in 245 of these patients. All CT scans and patient records
were reviewed by the authors. The unexpected CT findings 
were classified as being of high, moderate or low clinical
 importance according to whether they required treatment 
relatively promptly, later or did not require treatment at all,
 respectively.
RESULTS: Overall, 114 patients (47%) had unexpected find-
ings. Nineteen of the 137 findings (14%) or 8% in all patients 
were considered to be of high importance. Three per cent
of all patients had abdominal aortic aneurysms, 2% had
CRC metastases to the adrenal glands, 2% primary kidney
tumors and 1% gynaecologic tumours. Twenty per cent of 
the patients had findings of moderate importance and 29% 
findings of low importance.
CONCLUSION: Staging CT in CRC patients showed nearly 8%
of unexpected abdominal findings of high clinical import-
ance requiring relatively prompt treatment.
FUNDING: not relevant.
TRIAL REGISTRATION: not relevant.

Colorectal cancer (CRC) is predominantly a disease of 
the industrialized Western countries. In Denmark, there 
are approximately 3,900 new CRC incidences anually [1],
and in 2006 it was the second most frequently occurring 
cancer in both men and women [2]. The majority of the
patients are over 50 years of age when diagnosed with
CRC and gender incidence is equal [1]. The five-year sur-

vival rates for patients with colonic cancer as well as pa-
tients with rectal cancer are approx. 45% [1].

Computed tomography (CT) was proven to be super-
ior to preoperative abdominal ultrasound in the pre-
operative setting for detection of hepatic CRC meta stases
and has the advantage of being able to detect abnor-
malities in organs outside the liver such as the adrenal
glands, the kidneys and the aorta [3]. The frequency of 
unexpected abdominal findings was examined in relation
to CT colonography. In a systematic review of 17 studies 
of CT colonography involving 3,488 patients, Xiong et al
[4] described the frequency and the types of incidental 
lesions found. In total, 40% of the patients had abnor-
malities and many had several abnormalities. Nearly 14% 
of the patients had further investigations performed and 
approximately 1% were treated imme diately. In a study 
of patients undergoing abdominal- pelvic CT with oral 
contrast, clinically important unexpected findings were 
seen in 11% [5]. In a 2006 cross-sectional study of 3,259 
patients, Lumbreras et al [6] found that 488 revealed un-
suspected findings (15%) in an imaging test.

These findings may only be “the tip of the iceberg”
as most of the CT examinations were performed without
intravenous contrast enhancement and therefore pre-
sumably had an inferior image quality compared with CT 
with intravenous contrast as used in staging CT in pa-
tients with CRC [7]. To our knowledge, there are no 
studies of unexpected extracolonic findings on abdo-
minal staging CTs in CRC patients and the aim of the 
present study was to examine the number and to evalu-
ate the importance of such unexpected findings on stag-
ing CTs with intravenous contrast through a one-year
period (2009) at the Department of Colorectal Surgery, 
Roskilde University Hospital, Denmark.

MATERIAL AND METHODS
Material
All 247 patients scheduled for abdominal staging CT
 prior to colorectal cancer surgery at the Department of 
Colorectal Surgery, Roskilde Hospital, Denmark, in 2009
were retrospectively included in the study. The patients
had either CRC verified by colonoscopic biopsy or were
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highly suspected for the disease. Two patients were ex-
cluded: an 80-year-old man, who was operated acutely 
for an obstructing T4 colon tumour and died due to sep-

sis in the hospital prior to his staging CT, and a 91-year-
old woman, also operated acutely for an obstructing T3 
colon tumour, who then denied to have a staging CT 
performed afterward. Consequently, staging CT scans
were performed in 245 patients. The characteristics of 
the patients are shown in Table 1.

Methods
All CT scans were performed with a multi (64) slice CT 
scanner (Philips Brilliance) with a 1-mm slice thickness.
Patients were instructed to drink 1,000 ml of water 
within 15 minutes prior to the examination and were
then placed in the scanner in the supine position. After 
positioning of the patient, a pre-contrast scan across the 
liver was performed followed by an examination of the
entire thorax and abdomen using 70-100 ml intravenous
contrast (Omnipaque 350 mg iodone/ml). Postprocess-
ing was performed as reconstructions of 3-mm slice 
thickness in the axial, coronal and sagittal plane. All CT 
scans were evaluated by one of three radiologists. All 
the CT reports and patient records were reviewed by the
authors. Unexpected findings in the lungs were not dealt
with in the present study. The unexpected abdominal
findings were classified as being of high, moderate or
low clinical importance according to the definition used 
in what is currently the largest study of unexpected find-
ings on CT colonograpy by Hara et al [8]: Highly import-
ant findings included indeterminate adrenal masses of 
any size, indeterminate masses of at least 1 cm in diam-
eter in a solid organ (e.g. kidney, spleen), likely malig-
nant masses, or lesions that would require relatively
prompt medical or surgical treatment (e.g. abdominal
aortic aneurysms or inguinal hernia containing bowel). 
Moderately important lesions included benign findings 
that may require medical or surgical intervention (e.g. 
renal stones, gallstones). Lesions of low importance 
were unlikely to require any future treatment (e.g. renal 
cysts, calcified granulomas, or indeterminate lesions in
solid organs measuring less than 1 cm).

Statistical analysis
Continuous data are presented as medians and ranges 
and categorical data are presented as percentages with
95% confidence limits.

Trial registration: not relevant.

RESULTS
The staging CT scans revealed 137 unexpected findings
in 114 of the 245 patients (47%, 95% confidence limits: 
42-54%). Eighteen patients had more than one unex-
pected finding (7%, 95% confidence limits: 3-9%). Nine-
teen of the 137 findings (14 %, 95% confidence limits:
8-20%) were considered to be of high importance, 47

Age, years, median (range) 71 (36-96)

Gender, n (%)

Male 142 (58)

Female 103 (42)

Cancer site, n (%)

Right colon 59 (24)

Transverse colon 10 (4)

Left colon 84 (34)

Rectum 72 (30)

No cancer 20 (8)

Cancer dissemination, n (%)

Non-metastatic disease 194 (79)

Metastatic disease 51 (21)

TABLE 1

Patient characteristics.

Findings
Patients,
n (%)

Aortic aneurysm

< 5.5 cm 5 (2.0)

≥ 5.5 cm 3 (1.2)

Adrenal mass ≥ 1 cm

CRC metastasis 3 (1.2)

Adrenal cyst 2 (0.8)

Renal mass ≥ 1 cm

Renal cell carcinoma 3 (1.2)

Renal cyst 1 (0.5)

Gynaecologic mass ≥ 1 cm

Benign ovarian mass 1 (0.5)

Benign uterine tumour 1 (0.5)

Total 19 (8.0)

CRC = colorectal cancer.

TABLE 2

Unexpected abdominal
findings of high impor-
tance on staging com-
puted tomography in 245
patients with colorectal
cancer.

Patients, n (%)

Findings
non-metastatic 
disease (n = 194)

metastatic 
disease (n = 51)

Gall bladder stones 13 (6.7)  0 (0)

Enlarged and thickened gall bladder 0 (0)  1 (2.0)

Intra/extra hepatic dilatation 0 (0)  5 (9.8)

Inguinal hernia without bowel 7 (3.6)  0 (0)

Arteriosclerotic disease 1 (0.5)  6 (11.8)

Renal stones 6 (3.1)  0 (0)

Hydronephrosis/hydroureter 0 (0)  5 (9.8)

Adrenal adenoma 2 (1%)  0 (0)

Horseshoe kidney 1 (0.4%)  0 (0)

Total 30 (15.5) 17 (33.3)

TABLE 3

Unexpected abdominal findings of moderate importance on staging computed tomography in 245 pa-
tients with colorectal cancer.
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(34%, 95% confidence limits: 27-43%) of moderate 
 importance and 70 (51%, 95% confidence limits: 42-
59%) of low importance.

The highly important findings were seen in 19 of 
the 245 patients (8%, 95% confidence limits: 5-12%) 
(Table 2). 

Eight patients (3%) had asymptomatic abdominal 
aortic aneurysms. Five patients had aneurysms with a 
 diameter below the size criterion of 5.5 cm usually used 
for surgery for asymptomatic abdominal aneurysms
in Denmark [9]. Three patients had aneurysms with a
 diameter exceeding 5.5 cm. Only one of these patients
had a vascular operation after the colonic cancer oper-
ation, while the two other patients were considered un-
fit for vascular surgery because of metastatic disease.

Five patients (2%) had an indeterminate mass > 1
cm in one of the adrenal glands, which in three cases
were bioptically verified CRC metastases and in two
 cases benign cysts. None of the patients with metastases 
underwent surgery due to disseminated disease.

Four patients (2%) had renal masses > 1 cm, which
in three cases turned out to be renal cell carcinomas 
(Figure 1) and in one case a benign cyst. Two of the pa-
tients with renal cell carcinoma had a nephrectomy per-
formed together with the colonic resection, while the
third patient was found inoperable at the multidisci-
plinary cancer conference because of the location of the
tumour.

There were two cases (1%) with a mass > 1 cm in
the female reproductive system, one in an ovary and 
one in the uterus. Both patients underwent a gynecol-
ogic operation simultaneously with the colonic opera-
tion and both lesions turned out to be benign tumours
at the histological examination.

Forty-seven of the 245 patients (20%, 95% confi-
dence limits: 15-26%) had lesions which were classified 
as moderately important ((Table 3). Some of these find-
ings in patients with disseminated CRC must be inter-
preted as consequences of the advanced disease 
(hydronephosis/hydroureter and intra/extra hepatic 
 dilatation), while other findings such as gall bladder
stones, inguinal hernias and renal stones appeared with 
frequencies in line with those observed in the normal
population [10-12].

Seventy-one lesions in the 245 patients (29%, 95% 
confidence limits: 23-34%) were classified as being of 
low importance (Table 4). 

It should be noted that none of the patients experi-
enced a delayed or poorer treatment due to the unex-
pected CT findings.

DISCUSSION
The liver is the most common location of metastases in 
CRC patients [13]. Ultrasound examination (US) was pre-
viously the preferred method for the detection of such 
metastases. CT has today replaced US as first-choice 
staging modality in CRC as it has proven to be superior 
[3]. Because of the greater sensitivity of CT, unexpected 
abdominal findings now occur in greater numbers than 
previously. The obvious benefit of this is the improved 
ability for an early diagnosis of other important diseases
with potential cure such as malignant masses in other
organs or abdominal aortic aneurysms. For example, the 
mortality associated with treatment of aortic aneurysm 
is much lower in elective than in acute surgery [9]. The 
frequency of unexpected abdominal findings has been 
examined before in relation to for example CT colono-
graphy, but to our knowledge not in relation to staging 
CT, which is supposed to be a more sensitive technique
as intravenous contrast is used.

Eight per cent of the patients in the present study
had extracolonic and extrahepatic findings on CRC stag-
ing CT classified as highly important. In a study of inci-
dental extracolonic findings at CT colonography, Hara et 
al [8] found that 11% of the patients had unexpected

Findings
Patients,
n (%)

Hepatic cyst 55 (22)

Hepatic haemangiomas 5 (2)

Hepatic steatosis 4 (2)

Enlarged Live 2 (1)

Uterine cyst 2 (1)

Infarct in the kidney 1 (0.5)

Infarct in the spleen 1 (0.5)

Total 71 (29)

TABLE 4

Unexpected findings 
of low importance on 
staging computed tomo g-
raphy in 245 patients with 
colorectal cancer.

Renal cell carcinoma in the right kidney found on preoperative staging
computed tomography for colonic cancer (marked with arrows). The co-
lonic cancer at the hepatic flexure is also seen (marked with an asterix).

*

FIGURE 1
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findings classified as highly important. Hellstrom et al 
[14] found that 23% of the patients had extracolonic
findings of major importance on CT colonography.
Ginnerup et al [7] demonstrated that 65% had extra-
colonic abnormalities and that in approximately 12% of 
the patients, additional workup was indicated after CT
colonography. Similarly, in a study of abdomino-pelvic
CT using only oral contrast for suspected colorectal car-
cinoma in frail and disabled patients, Ng et al [5] found 
that 11% had extracolonic incidental findings that could
be considered potentially significant and serious. In a
study in which the same method was used, Robinson et 
al [15] reported that 17% had extracolonic findings of 
significant abdominal disease. Presumably, some of the
differences in the figures from the different studies 
(8-23%) can be explained by the use of different defin-
itions. For example, Hellstrom et al [14] included lymph-
adenopathy and liver metastases in their figure of 23% 
important findings. If they had used our definition of 
findings, their rate would have been 9% only. Another
explanation could be that different patient populations 
were examined in the different studies.

In the present study we found that 3% of the pa-
tients had abdominal aortic aneurysms, which is similar
to the findings of Ng et al, who reported 3% [5] and Hara
et al 2% [8], though they used lesser sensitive techni ques
with a helical CT with oral contrast and a single sliced CT 
scanner without any contrast, respectively. Five patients
(2%) had adrenal masses that required further examin-
ations. The same incidence of adrenal masses was found 
by others [7, 8]. Four patients (1%) had highly important 
findings in the kidneys which is also similar to the find-
ings in previous studies where CT colonography was used
[16]. One per cent of the patients had clinically impor-
tant findings in the female reproductive system that later
turned out to be benign masses at operation. Ng et al re-
ported clinically important findings in the ovaries in 0.3% 
of patients with CRC [5]. 

However, the majority of our findings were clas-
sified as being of low (51%) or moderate importance 
(34%) due to the fact that they were obviously benign 
and/or did not require further investigation or treat-
ment. In comparison, Hara et al found that 52% and 41% 
of the findings were classified as being of low or moder-
ate importance [8] and Hellstrom et al reported that 
53% of the patients had findings of moderate import-
ance [14].

The findings of similar incidences of unexpected ab-
dominal findings in the different studies were somewhat 
surprising as CT examinations with a single sliced helical
scanner with no intravenous contrast or only with oral
contrast are supposedly less sensitive than the staging 
CT with multi-slice scanning and intravenous contrast
used in the present study. However, with respect to the 

most frequent unexpected important findings such as
aortic aneurysms, adrenal, kidney and gynaecologic tu-
mours, it seems that the value of contrast-enhanced CT
lies more in its capacity to map the details and to deter-
mine the nature of the findings than in identifying them. 
For example, the capacity to determine whether an
aortic anurysm is undergoing dissection or not [17] and 
whether a tumour is benign or malignant [18-20].

CONCLUSION
Staging CT in CRC seems to identify a number of unex-
pected extracolonic findings close to what other studies
have shown using less sensitive CT techniques. Nearly 
8% of the findings, mainly aortic aneurysms, adrenal CRC 
metastases, primary kidney tumours and gynecologic 
tumours, were of clinically high importance requiring
relatively prompt treatment.
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