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Abstract

AIM: To review the risk of proximal colon cancer in patients
undergoing colonoscopy.

METHODS: We estimated the risk of advanced proximal
adenomas and cancers in 6 196 consecutive patients that
underwent colonoscopy (mean age 60 years, 65% males,
without prior history of colorectal examination). Neoplasms
were classified as diminutive adenoma (5 mm or less),
small adenoma (6-9 mm), advanced adenoma (10 mm
or more, with villous component or high-grade dysplasia)
and cancer (invasive adenocarcinoma). The sites of
neoplasms were defined as rectosigmoid (rectum and
sigmoid colon) and proximal colon (from cecum to descending
colon).

RESULTS: The trend of the prevalence of advanced
proximal adenoma was to increase with severe rectosigmoid
findings, while the prevalence of proximal colon cancer
did not increase with severe rectosigmoid findings. Among
the 157 patients with proximal colon cancer, 74% had no
neoplasm in the rectosigmoid colon. Multivariate logistic-
regression analysis revealed that age was the main
predictor of proximal colon cancer and existence of
rectosigmoid adenoma was not a predictor of proximal
colon cancer.

CONCLUSION: Sigmoidoscopy is inadequate for colorectal
cancer screening, especially in older populations.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Colorectal cancer is one of the leading causes of cancer
death in the USA and Europe. In USA, it was reported in
1998 that there are 144 300 patients with colorectal cancer
and approximately 56 600 deaths per year[1]. Recently, the
incidence of colorectal cancer has been increasing remarkably
in Japan and China, and nearly 37 000 deaths per year occur
in Japan[2,3]. In these countries, there is a proximal shift in the
subsite distribution of colorectal cancer[4-6], which is
associated with increase in age[7-11].

To reduce the high incidence, screening of  colorectal
cancer in asymptomatic individuals has been advocated[12-14].
Fecal occult blood testing is widely used in colorectal cancer
screening and some prospective cohort studies with large
populations have shown that this kind of screening can
reduce the mortality of colorectal cancer[15-17]. Sigmoidoscopy
is an important screening method that has been proposed
as an alternative for fecal occult blood test. Endoscopy has
a higher sensitivity than fecal occult blood testing, especially
for adenoma. Sigmoidoscopy is simpler, faster, and better
tolerable than total colonoscopy, but the scope cannot reach
the proximal colon segment and therefore, may miss
proximal colon cancer. Previous studies reported that polyps
in rectosigmoid colon are associated with advanced proximal
neoplasms[18-25]. Thus, examination of the proximal colon is
recommended for patients with adenomas detected by
sigmoidoscopy[13]. On the other hand, studies have reported
that patients with proximal advanced neoplasms may have
no rectosigmoid adenoma[26-31].

In the present study, we prospectively collected and
analyzed the data from a large cohort of consecutive patients
who underwent total colonoscopy for specific reasons. Our
aim was to investigate the prevalence of advanced proximal
adenoma and cancer according to the findings in rectosigmoid
colon, and to find their risk factors.

MATERIALS AND METHODS

Patients
Data were collected from 11 520 consecutive patients who
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underwent colonoscopic examinations at the Department
of  Gastroenterology, University of  Tokyo, and its affiliated
hospitals between January 1997 and December 2002. Any
polyp found during the procedure was removed.

The following data were obtained from all patients: age
and gender, indication for colonoscopy, history of colorectal
cancer resection or polyp excision, colonoscopic findings
such as location and size of  polyp or tumor, and histopathology
of polyp or tumor.

Excluded from this study were patients with histories
of colorectal cancer resection, colorectal polyp excision,
hereditary colorectal cancers (familial adenomatous polyposis
and hereditary non-polyposis colorectal cancer), inflammatory
bowel disease (ulcerative colitis and Crohn’s disease),
incomplete colonoscopy (unable to reach the cecum), poor
bowel preparation, and incomplete polypectomy or
unresected polyps. Patients with poor bowel preparation
were not included because it was difficult to detect small
polyps.

Colonoscopy
Colonoscopy was performed by skilled endoscopists, each
with more than 5 years of experience. Examination of the
cecum was attempted in each patient. Preparation of
colonoscopy consisted of whole-gut lavage with polyethylene
glycol-electrolyte solution 3-5 h before the examination.
Colonoscopy was performed using a video colonoscope.

Colorectal neoplasms
Histologic diagnosis of adenoma and adenocarcinoma was
based on the World Health Organization (WHO) criteria[32]

and confirmed by two  pathologists. The location and size
of all polyps and tumors were recorded at the time of
colonoscopy. The location of polyps and tumors was
determined by the length of  the colonoscope from the anus
at the time of examination. The size of polyps was measured
with open biopsy forceps at the time of examination.

The location of polyps and tumors was categorized into
two groups: rectosigmoid colon (sigmoid colon and rectum)
and proximal colon (from cecum to descending colon). In
patients with more than one polyp in either the rectosigmoid
or proximal segment of the colon, the most advanced lesion
in the segment was included in the analysis.

Findings in rectosigmoid and proximal colon were
divided into no neoplasm, diminutive, small, and advanced
adenomas, and cancer. Diminutive adenoma was defined
as tubular adenoma (5 mm or smaller in diameter), small
adenoma as tubular adenoma (6-9 mm in diameter), and
advanced adenoma as large adenoma (10 mm or larger
in diameter) and adenoma with a villous component or
high-grade dysplasia[33-35]. Findings such as hyperplastic,
inflammatory, and juvenile polyps, or lymphoid aggregation
were considered as non-neoplastic lesions and not included
in any analyses.

Statistical analysis
Multivariate logistic-regression analysis was used to estimate
the odds ratios of proximal advanced adenoma and cancer,
categories of age, and gender, indication for colonoscopy,
and rectosigmoid findings. Data were analyzed using

Bonferroni’s method. P<0.05 was considered statistically
significant.

RESULTS
Patients
During the study period, colonoscopy was performed in
11 520 patients, 5 324 of them were excluded on the basis
of the following reasons: history of colorectal polyp
excision (n = 3 340), colorectal cancer resection (n = 328),
hereditary colorectal cancer (n = 6), inflammatory bowel
disease (n = 298), incomplete polypectomy (n = 540),
incomplete colonoscopy (n = 490), and poor bowel
preparation (n = 322). The remaining 6 196 patients were
included in this study (Table 1).

Among these 6 196 patients, 3 999 (64.5%) were males
and 2 197 (35.5%) were females. The mean age of the
patients was 60.1 years. The indications for colonoscopy
were categorized into asymptomatic, positive FOBT, and
symptomatic groups. Asymptomatic group was composed
of 575 patients who underwent screening colonoscopy
without any abdominal symptom and fecal occult blood
test. FOBT group was composed of 2 500 patients who
had positive fecal occult blood test in mass screening.
Symptomatic group was composed of 3 121 patients who
complained of abdominal symptoms (lower gastrointestinal
bleeding, lower abdominal pain, altered bowel habit, etc.).

Table 1  Characteristics of all included patients (n = 6 196)

Variable  Value (%)

Gender

Male 3 999 (64.5)

Female 2 197 (35.5)

Age (yr)

–49 1 166 (18.8)

50–59 1 618 (26.1)

60–69 1 860 (30.0)

70– 1 552 (25.0)

mean±SD   60.1 (13.3)

Indications for colonoscopy

Asymptomatic    575 (9.3)

Positive for fecal occult blood 2 500 (40.3)

Symptomatic 3 121 (50.4)

Bleeding    922

Lower abdominal pain    861

Altered bowel habit    634

Anemia    261

Elevated CEA    212

Other reasons    231

Findings in rectosigmoid colon
Among the 6 196 patients, 1 951 were positive and 4 245
negative for neoplasms in the rectosigmoid colon. Histology
of the neoplasms in the rectosigmoid colon showed that
598 patients had diminutive adenomas, 500 patients had
small adenomas, 673 patients had advanced adenomas (466
with tubular adenomas, 76 with adenomas with villous
histology, and 131 with adenomas with high-grade dysplasia),
and 180 had cancer. One thousand three hundred and
twenty-nine patients had a single neoplasm and 622 had
two or more neoplasms (Table 2).
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Prevalence of advanced proximal adenoma
The prevalence of advanced proximal adenoma was analyzed
based on the findings in rectosigmoid colon (Table 3).

The prevalence of advanced proximal adenoma was
6.2% (95% CI, 5.5-6.9) in the 4 245 patients with no
rectosigmoid neoplasm, 6.9% (95% CI, 4.8-8.9) in the 598
patients with diminutive rectosigmoid adenomas, 12.0%
(95% CI, 9.2-14.8) in the 500 patients with small rectosigmoid
adenomas, 18.1% (95% CI, 15.2-21.0) in the 673 patients
with advanced rectosigmoid adenomas, and 17.8% (95%
CI, 12.2-23.4) in the 180 patients with rectosigmoid cancer.

One hundred and fifty of 1 329 patients with a single
neoplasm had advanced proximal adenomas (11.3%, 95%
CI, 9.6-13.0), and 105 of 622 patients with two or more
rectosigmoid neoplasms had advanced proximal adenomas
(16.9%, 95% CI, 13.9-19.8).

The prevalence of advanced proximal adenoma
increased with increasingly rectosigmoid findings.

Prevalence of proximal colon cancer
The prevalence of proximal colon cancer was analyzed
according to the findings in rectosigmoid colon (Table 3).

The prevalence of proximal cancer was 2.7% (95% CI,
2.2–3.2) in the 4 245 patients without rectosigmoid neoplasm,
1.8% (95% CI, 0.8-2.9) in the 598 patients with diminutive
rectosigmoid adenomas, 2.8% (95% CI, 1.4-4.2) in the 500
patients with small rectosigmoid adenomas, 2.2% (95% CI,

1.1-3.3) in the 673 patients with advanced rectosigmoid
adenomas, and 0.6% (95% CI, 0.0-1.6) in the 180 patients
with rectosigmoid cancer.

Twenty-seven of  1 329 patients with a single neoplasm
had proximal cancer (2.0%, 95% CI, 1.3-2.8), and 14 of
622 patients with two or more rectosigmoid neoplasms had
proximal cancer (2.3%, 95% CI, 1.1-3.4).

The prevalence of proximal colon cancer was not
associated with severe rectosigmoid findings.

Findings in patients with proximal advanced adenoma and

cancer
Among the 6 196 patients, 519 patients had proximal
advanced adenoma, 264 of these 519 patients had no
neoplasm in the rectosigmoid colon (50.9%). Moreover,
among 157 patients with proximal colon cancer, 116 had
no neoplasm in the rectosigmoid colon (73.9%).

Risk for proximal colon cancer and advanced adenoma
Among the 6 196 patients in this study, multivariate analysis
showed that only age was significantly associated with the
risk for proximal colon cancer (Table 4). Patients aged 70 years
or more showed a markedly increased risk for proximal
cancer (odds ratio 35.6; 95% CI 8.7-145.2) compared with
patients aged 49 years or less. Gender and rectosigmoid
colon findings were not associated with significant differences
in the risk for proximal colon cancer.

On the other hand, age and gender were significantly
associated with the risk of advanced proximal adenoma.
Male patients showed increased risk of advanced proximal
adenoma (odds ratio 2.1; 95% CI, 1.7-2.6) compared with
female patients, and patients aged 70 years or more showed
increased risk for proximal cancer (odds ratio 3.5; 95% CI,
2.4-5.1) compared with patients aged 49 years or less.
Patients with diminutive adenomas in the rectosigmoid colon
were not associated with significantly increased risk for
proximal advanced adenoma (odds ratio 0.9: 95% CI, 0.6-1.3)
compared with patients without rectosigmoid neoplasm.

DISCUSSION

In developed countries, the incidence of proximal colon cancer
increases with a time trend[4-6]. Furthermore, proximal shift
of  colorectal cancer is observed in the aged population[7-11].
With the aged population increase in developed countries,

Table 2  Findings in rectosigmoid and proximal colon of all
patients (n = 6 196)

           Rectosigmoid colon            Proximal colon
Findings

         Number of patients (%)    Number of patients (%)

No neoplasm 4 245 (68.5)             3 991 (64.4)

Histology of most advanced lesion

       Diminutive adenoma1     598 (9.7)                 968 (15.6)

       Small adenoma2     500 (8.2)                 561 (9.1)

       Advanced adenoma3     673 (10.9)                 519 (8.3)

       Cancer     180 (2.9)                 157 (2.5)

No. of lesions

       One 1 329 (21.4)             1 173 (18.9)

       Two or more     622 (10.0)             1 032 (16.7)

1Tubular adenoma (5 mm or less in diameter) 2Tubular adenoma (6–9 mm in

diameter) 3Tubular adenoma (10 mm or more in diameter), villous histology,

or severe dysplasia.

Table 3  Prevalence of proximal advanced adenoma and cancer

            Proximal findings

   Advanced adenoma                 Cancer
Rectosigmoid findings            Number of pts

          Number of pts    (%)   (95% CI) Number of pts  (%)            (95% CI)

No neoplasm 4 245 264    (6.2)   (5.5–6.9)           116 (2.7)             (2.2–3.2)

Histology of most advanced neoplasm

Diminutive adenoma     598    41    (6.9)   (4.8–8.9)             11 (1.8)             (0.8–2.9)

Small adenoma     500    60 (12.0)   (9.2–14.8)             14 (2.8)             (1.4–4.2)

Advanced adenoma     673 122 (18.1) (15.2–21.0)             15 (2.2)             (1.1–3.3)

Cancer     180    32 (17.8) (12.2–23.4)                               1 (0.6)             (0.0–1.6)

No. of neoplasms

One 1 329 150 (11.3)   (9.6–13.0)             27 (2.0)             (1.3–2.8)

Two or more     622 105 (16.9) (13.9–19.8)             14 (2.3)             (1.1–3.4)



proximal colon cancer has had more significance. Therefore
it is of great significance to review the risk factor for the
proximal colon cancer.

Sigmoidoscopy is a vital procedure for screening colorectal
cancer[12-14]. If there was a reliable rectosigmoid marker for
the presence of clinically important proximal neoplasms or
if  normal findings in the rectosigmoid colon were a reliable
marker for their absence, then sigmoidoscopic examination
could determine which patients should undergo total
colonoscopy.

The principal findings in this study are as follows: patients
with no rectosigmoid adenoma could indeed have proximal
colon cancer, which was not associated with rectosigmoid
findings. It is clear that a substantial number of colorectal
cancers would be missed if only sigmoidoscopy was
performed. In addition, old age is an important risk factor
for proximal colon cancer.

Studies reported that prevalence of advanced proximal
adenoma is related to sigmoidoscopic findings in total
colonoscopy[18-31]. According to these studies, the prevalence
of advanced proximal adenoma increases with rectosigmoid
findings. But the prevalence of proximal colon cancer in
association with rectosigmoid findings is rarely reported[28].
Levin et al[28], reported that the prevalence of proximal
cancer is not associated with rectosigmoid findings. But in
their study, the number of proximal cancer cases was less.
We used a large number of  patients undergoing total
colonoscopy and analyzed the prevalence of both advanced
proximal adenoma and cancer. We found that the prevalence
of advanced proximal adenoma increased in association
with rectosigmoid findings. On the other hand, the prevalence
of proximal colon cancer did not show such a tendency.

Studies reported that the prevalence of rectosigmoid
adenoma in cases of proximal colon cancer is not associated
with rectosigmoid neoplasms[36-38]. Rex et al[39], carried out a
prospective study on the prevalence of distal adenoma in
cases of proximal colon cancer, and reported that 66% of
the proximal cancer cases have no distal adenoma. In our
present study, 74% of the proximal colon cancer cases
lacked rectosigmoid adenoma, which is consistent with
what was reported in previous studies[36-39]. Moreover, about

3% of the patients with no rectosigmoid adenoma in our
cohort had proximal colon cancer.

Imperiale et al[27], reported that distal polyps, older age,
and male sex were the risk factors of advanced proximal
neoplasia including advanced adenoma and invasive cancer.
However, the risk for proximal cancer alone was not
addressed. In the present study, multivariate logistic-regression
analysis revealed that old age, male sex and rectosigmoid
small or advanced adenoma were risk factors for advanced
proximal adenoma. On the other hand, only old age was a
risk factor, but not the male sex or rectosigmoid findings
for proximal cancer. These results suggest that sigmoidoscopy
is an insufficient screening procedure for detecting proximal
cancer, especially in older subjects. Our previous study[7]

reported that with advancing age, there is a tendency of a
proximal shift of colon cancer, but the distribution of
adenoma is not associated with age. This difference between
proximal cancer and advanced proximal adenoma may
provide some information concerning the carcinogenesis
of proximal colon cancer, as it seems that a certain number
of proximal colon cancers are not associated with adenoma.
This topic, especially from the aspect of  molecular biology,
requires further extensive studies. Microsatellite instability
frequently occurs in the proximal colon cancer, especially
in aged patients[40-43], but it is rare in adenoma[44]. This
difference between proximal colon cancer and adenoma
might be reflected in the difference of the risk factor for
proximal colon cancer and adenoma as observed in our
study.

Interpretation of our findings requires careful consideration
of several methodological issues. First, our data may have
been affected by selection bias, because our study population
included patients with various indications for colonoscopy
To adjust the confounding effect caused by the indications
for colonoscopy, multivariate analyses were adjusted
according to indications for colonoscopy. Moreover, among
the 6 196 patients, 575 asymptomatic patients underwent
colonoscopy. Three, of these 575 patients, had proximal
colon cancer two patients had no rectosigmoid adenoma,
and only one had small adenoma in rectosigmoid colon.

Second, “proximal colon” generally means the colon

Table 4  Risk of proximal advanced adenoma and cancer according to gender, age, and rectosigmoid findings (multivariate
analysis)

            Proximal colon

                 Advanced adenoma               Cancer
Variables

              No. of pts           Odds ratio           (95%CI)        P          Odds ratio               (95%CI) P

Gender

Female 2 197 1          (Referent)   1              (Referent)

Male 3 999 2.1           (1.7–2.6) <0.0001    0.9              (0.6–1.3)                0.5287

Age (yr)

–49 1 166 1           (Referent)   1              (Referent)

50–59 1 618 2.5           (1.7–3.6) <0.0001 10.0              (2.4–42.4)                0.0018

60–69 1 860 3.1           (2.12–4.5) <0.0001 13.8              (3.3–57.2)                0.0003

70– 1 552 3.5           (2.4–5.1) <0.0001 35.6              (8.7–145.2)               <0.0001

Findings of rectosigmoid colon

No neoplasm 4 245 1           (Referent)   1              (Referent)

Diminutive adenoma    598 0.9           (0.6–1.3)    0.4995    0.7              (0.3–1.2)                0.1881

Small adenoma    500 1.6           (1.2–2.2)    0.0019    1.0              (0.6–1.8)                0.9731

Advanced adenoma    673 2.5           (2.0–3.2) <0.0001    0.8              (0.5–1.4)                0.4577

Cancer    180 2.6           (1.7–3.8) <0.0001    0.2              (0.0–1.2)                0.0726
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proximal to the splenic flexure. But flexible sigmoidoscopy
reaches the splenic flexure in only 16% of the cases, and
usually reaches up to the sigmoid-descending junction[45].
Thus, in general, neoplasms proximal to the sigmoid colon
cannot be visualized by sigmoidoscopy. We defined the
proximal colon as proximal to the sigmoid colon in this
study.

Third, hyperplastic polyp is a non-neoplastic lesion, and
the significance of hyperplastic polyps in the rectosigmoid
colon has been controversial. Some studies reported that
hyperplastic polyps are a marker of proximal colon
neoplasms[23,25,27], whereas other studies showed that
hyperplastic polyps in the rectosigmoid colon have no
relation with proximal colon neoplasms[24,26,30]. In the present
study, patients with hyperplastic polyps in the rectosigmoid
colon were considered normal.

Sigmoidoscopy is the method widely used for screening
colorectal cancer[12-14], and has led to increased detection of
benign diminutive adenomas in the rectosigmoid colon. The
need for colonoscopy in individuals with diminutive tubular
adenomas found in sigmoidoscopy is an important but
controversial issue in screening for colorectal cancer. Some
studies reported that adenomas of the rectosigmoid colon,
regardless of size, are markers of neoplasms in the colon, and
colonoscopy is thus advocated for such patients[13,18,21,22,25,29].
However, other studies reported that the discovery rate of
advanced proximal neoplasm in such patients is low and
colonoscopy is not indicated[19,28]. According to our study,
diminutive adenomas in the rectosigmoid colon might be
a useful marker of advanced proximal adenoma, but its
prevalence does not differ between patients with no rectosigmoid
adenoma and those with rectosigmoid diminutive adenomas.
Moreover, neither diminutive adenoma in the rectosigmoid
colon nor any other type of rectosigmoid adenoma could
be a marker of proximal colon cancer. Even if colonoscopy
was performed for any distal adenoma in our study cohort,
nearly three-quarters of the patients with proximal invasive
cancer and half of the patients with advanced proximal
adenoma would have been missed, indicating that a
substantial number of proximal cancers and advanced
adenomas are not associated with any distal neoplasms.

In conclusion, sigmoidoscopy might be an inadequate
method for colorectal cancer screening, especially in older
people. The current strategy of  deciding who should undergo
colonoscopy on the basis of sigmoidoscopy needs to be
reconsidered.
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