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Objectives: Flexible sigmoidoscopy (flex sig) is an easily administered method of screening for colorectal polyps and cancer. In some patients, the depth of insertion is incomplete, which may result in
missed polyps and cancers. To address the question of prospective patient selection for this procedure,
we analyzed the factors affecting depth of insertion of sigmoidoscopies performed in outpatients over a
3-year period.
Study Design: The study involved retrospective chart review of procedures performed by one endoscopist over a 3-year period.
Outcomes Measured: Variables that might affect the extent of depth of insertion of the flexible sigmoidoscope.
Results: We developed separate logistic regression models of incomplete depth of insertion for
women and men because sex was an effect modifier for many factors. For women, incomplete depth of
insertion was related to inadequate preparation [odds ratio (OR) 3.59; 95% confidence interval (CI),
1.66 to 7.78]. Comparisons were made with the lowest risk group—women younger than 70 years with
no hysterectomy. For women younger than 70 years, those with a hysterectomy were more likely to have
an incomplete examination (OR 6.89; 95% CI, 2.68 to 17.73). For women 70 years and older, the odds
ratio for women with a hysterectomy (OR 2.68; 95% CI, 0.96 to 7.46) was similar to that of women without a hysterectomy (OR 4.79; 95% CI, 2.27 to 10.12). For men, incomplete depth of insertion was related to age older than 75 years (OR 6.51; 95% CI, 1.72 to 30.40), history of abdominal surgery (OR
3.15; 95% CI, 0.95 to 10.41), and weight loss (OR 9.62; 95% CI, 1.98 to 46.67).
Conclusions: Our study showed a relationship between incomplete examination and increasing age,
female sex (more than 75% of the incomplete examinations were in women), poor bowel preparation
(in women), hysterectomy, abdominal surgery (in men) and weight loss (in men). Further research is
necessary to determine whether a predictive model can be developed that would be useful to select patients most appropriate for flex sig. In those patients in whom difficulty is anticipated, the choice can be
made in to perform flex sig under sedation, analgesia, with the help of distraction techniques, or offer
primary colonoscopy. (J Am Board Fam Pract 2003;16:478 – 84.)

Most colorectal cancers arise from adenomatous
polyps.1 Their long asymptomatic phase allows for
timely screening and adequate treatment of these
premalignant lesions. Although screening colonoscopy is regarded as the ideal mechanism of detecting polyps because of its completeness and therapeutic potential, signiﬁcant logistic barriers prevent
its widespread implementation. Studies evaluating
colonoscopy have suggested that screening ﬂexible
sigmoidoscopy (ﬂex sig) using the 60-cm instrument has the capability of detecting 65% to 75% of
polyps and 40% to 65% of colorectal cancers.2– 4
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The procedure can be performed by many physicians and physician extenders with relatively less
investment in training and equipment. Hence, ﬂex
sig remains an important means of screening a
major segment of the population at risk for colorectal cancer.
Incomplete examination is an unfortunate drawback of ﬂex sig, because the procedure is routinely
offered without sedation or analgesia for simplicity
and ease of administration. Olynyk et al5 noted that
30% of patients had a depth of insertion of less than
50 cm. Stewart et al6 suggest a 25% incomplete
examination rate and technical difﬁculty in up to
one third of the cases. Painter et al7 found that in
up to a quarter of the patients, the descending
colon was not intubated. Using radiopaque clips,
Lehman et al8 noted that a 60-cm examination
reached the splenic ﬂexure in only 33% of patients,
a 50- to 55-cm examination reached the sigmoid/
descending colon junction in most instances, a 40-
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Predictors of Incomplete Flexible Sigmoidoscopy

Methods
Data were collected from patients who underwent
ﬂex sig between November 1998 and January 2002.

Ten community physicians (general internists and
family physicians) belonging to 5 different practices
referred all patients for either screening or diagnostic ﬂex sig. The principal investigator, a boardcertiﬁed family physician with extensive prior
surgical and endoscopic (esophagogastroduodenoscopy, ﬂexible sigmoidoscopy, and colonoscopy) experience, using either a 60-cm Olympus OES ﬁberoptic sigmoidoscope or a Pentax ﬁberoptic
sigmoidoscope, performed all procedures. Bowel
preparation was with 10 oz of magnesium citrate
taken the previous evening. Patients were encouraged to stay on a ﬂuid diet the day of the procedure
and to administer 2 phosphate enemas, one 2 hours
before the procedure and the other an hour before
the procedure. No sedation was given and no speciﬁc distraction methods were used to minimize
pain.
Data Collection
A data collection form was administered to the
patient by the physician before ﬂex sig. Data extracted for the purposes of the study included: age,
sex, weight, comorbid illnesses, history of prior
abdominal and pelvic surgeries, family history of
colon cancer or polyps, and prior ﬂex sigs or
colonoscopies. Questions regarding symptoms during the year before the ﬂex sig included: abdominal
pain, rectal bleeding, and abdominal distention,
constipation, diarrhea, anorexia, and weight loss
(criteria for the presence of symptoms within the
last year included new onset of symptoms, change
in pattern of bowel movements within the past
year, or recurrent symptoms within the past year
considered to be a problem by the patient). Note
was made of the adequacy of the bowel preparation
(ability to visualize 90% of the surface area of the
bowel up to the depth of scope insertion), depth of
insertion of the sigmoidoscope, any limitations to
adequacy of examination (pain, pathology, preparation), and whether the procedure had been terminated because of patient discomfort, poor bowel
preparation, or pathology seen. Any pathology seen
was recorded.
Analysis
Statistical analyses included descriptive analysis
(Student’s t test for difference of means and 2 for
proportions), univariate relative odds, and multivariate logistic regression. A multivariate logistic
regression model was created to simultaneously
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to 45-cm examination the mid to upper sigmoid,
and a 30- to 35-cm examination the lower to mid
sigmoid. Incomplete examination may result from
various factors including: patient symptoms (abdominal pain, constipation), low pain threshold,
prior abdominal or pelvic surgery, poor bowel
preparation, coexisting bowel pathology aggravating pain (diverticula, colitis), or poor endoscopic
technique.6 –9
The implications of incomplete examination are
enormous in that this may result in missed polyps
and cancers. A colonoscopic survey of colorectal
adenomas by Gillespie et al10 showed that 47.5% of
adenomas and polypoid cancers (40% of adenomas)
were in the sigmoid colon, and 21.5% of the adenomas and polypoid carcinomas (19.2% of the adenomas) were situated in the descending colon.
Shinya and Wolff11 showed that 46.3% of polyps
(27% tubulovillous and 7% villous) were in the
sigmoid colon and 24.3% of the polyps (28.3%
tubulovillous and 9.4% villous) were in the descending colon. Analysis of a case series of 751
colonoscopies showed that 45% of the polyps were
in the rectum and sigmoid and a further 13% were
in the descending colon.12 Thus, more proximal
polyps in the sigmoid and descending colon are
missed with various degrees of incomplete ﬂexible
sigmoidoscopy. Furthermore, Lieberman et al,13 in
a study among 3121 patients in the Department of
Veterans Affairs system, found that 80% of patients
with advanced adenomas in the proximal colon had
an index lesion distal to the splenic ﬂexure. However, only two thirds had index lesions below the
descending colon, attesting to the fact that missing
polyps on the left side as a result of incomplete
sigmoidoscopy also leads to undetected proximal
pathology.
Therefore, every attempt needs to be made to
attain as complete an examination as possible and to
identify those patients who would beneﬁt from having ﬂex sig under sedation or analgesia or those
who should have an initial screening colonoscopy.
To address this question of prospective patient selection, we looked at factors affecting depth of
insertion of ﬂex sig performed in outpatients over a
3-year period.

Number

Percentage

Sex
Male
Female

240
271

47
53

Indication
Diagnostic
Screening

23
488

4.5
94.5

Depth of insertion (cm)
0 to 25
25 to 49
ⱖ50
Missing

8
72
426
5

1.6
14.1
83.3
0.1

Problems during examination
None
Pain
Poor bowel preparation
Pathology interfered

363
68
60
15

71.3
13.4
11.8
2.9

Pathology seen*
Polyps
Diverticula
Colitis
Hemorrhoids
No pathology

44
139
22
147
226

8.6
27.2
3.97
26.6
46.4

* Multiple pathologies were seen in 74 patients.

consider the relationship between incomplete
depth of insertion and factors thought to be associated based on univariate analysis. An incomplete
examination was deﬁned as the depth of insertion
of less than 50 cm. This measure was chosen because most community practitioners and trainees
are more likely to achieve this depth of insertion. A
backward elimination technique (likelihood-ratio
test for variable removal, P ⬍ .1) was used to
evaluate the best model. Because sex was an effect
modiﬁer for multiple factors, including several
third-level interactions, separate models were created for men and women for ease of interpretation.
Analysis of residuals did not suggest major analytic
limitations because of violations of model assumptions. Statistical analysis was performed using the
SPSS 10.0 program (SPSS Inc., Chicago, IL).

Results
A total of 511 patients underwent ﬂex sig. The
mean age was 60 years (SD, 9.7) A few patients (n ⫽
23) had a diagnostic ﬂex sig for recent rectal bleeding or abdominal pain; the rest were screening ﬂex
sigs (Table 1). Most of the patients (n ⫽ 266) were
asymptomatic when presenting for the examination. The most common abdominal symptoms at
presentation included constipation in 13.3% of the
patients (n ⫽ 68), rectal bleeding in 13.5% (n ⫽
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69), and abdominal pain in 12.9% (n ⫽ 66). Prior
abdominal surgery had been performed in 32.6% of
the patients (n ⫽ 166), and 42.8% of the women
(n ⫽ 114) had undergone a hysterectomy. Twelve
percent of the patients (n ⫽ 62) had undergone
previous ﬂexible sigmoidoscopy (either screening
or diagnostic) and 3.4% (n ⫽ 17) had undergone
previous colonoscopy. Complete depth of insertion
(50 cm or more) was achieved in 83.3% (n ⫽ 426).
In an additional 14.1% patients (n ⫽ 72), depth of
insertion was between 25 and 49 cm.
Nearly three fourths of patients (n ⫽ 363) experienced no problems during the procedure. Pain
was the most common problem experienced. In 15
patients, the presence of large diverticula, bowel
spasm, inability of the bowel to distend, and/or
poor rectal tone interfered with the passage of the
sigmoidoscope. The bowel preparation was considered adequate in 84.3% of the patients (n ⫽ 429).
Poor bowel preparation contributed to a difﬁcult
examination in 11.8% of patients (n ⫽ 60). Pain
was a signiﬁcant limiting factor for 21.9% of
women (n ⫽ 59). Most patients (n ⫽ 438) expressed
satisfaction with the procedure. Of the 67 who did
have an incomplete examination, 57 were women.
In 37 women (58%), pain was the limiting factor
accounting for dissatisfaction with the procedure.
No pathology was observed in half the patients.
Hemorrhoids (26.6%) and sigmoid diverticula
(27.2%) were the most common abnormalities
found. Nearly 10% of the patients (n ⫽ 44) were
found to have polyps. Most pathology was seen in
patients who were asymptomatic at presentation
(n ⫽ 144). Men had more than twice the number of
polyps as women [12.9% vs 4.8% (P ⫽ .001)].
The results of univariate analysis of characteristics of patients according to the adequacy of depth
of sigmoidoscope insertion is shown in Table 2.
The ﬂex sig was incomplete in 15.8% of patients
(n ⫽ 80). More than three quarters of the incomplete sigmoidoscopies were in women (P ⬍ .001).
Patients with incomplete exams were older (64.1 vs
59.5 years; P ⬍ .001) and weighed less (176.0 vs
188.8 lbs.; P ⫽ .021). Patients with incomplete
examinations had a greater proportion of all symptoms, especially abdominal pain, but this was not
signiﬁcant. However, there may have been insufﬁcient power to determine whether individual symptoms were associated with incomplete exams. Prior
abdominal surgery (47.4% vs 30.4%; P ⫽ .005),
hysterectomy (46.3% vs 18.1%; P ⫽ .001), and
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Table 1. Characteristics of Patients Having Flexible
Sigmoidoscopy (n ⴝ 511)

Insertion
Characteristics
Women, %
Age, mean years (SD)
Weight, mean pounds
(SD)

Complete
N ⫽ 427

Table 3. Patient Characteristics Associated with
Incomplete Depth of Insertion
Patient Characteristics

Incomplete
N ⫽ 80 P value*

47.5
80.0
⬍.001
59.5 ( 9.6) 64.1 ( 9.5) ⬍.001
188.8 (45.0) 176.0 (37.9)
.021

Symptoms, %
Abdominal distention
Constipation
Diarrhea
Pain
Rectal bleeding
Weight loss

3.5
18.3
7.7
13.6
18.3
2.6

5.0
25.0
12.5
20.0
21.3
6.3

NS†
NS
NS
NS
NS
NS

History of, %
Abdominal surgery
Hysterectomy
Reason, screening
Previous sigmoidoscopy
Previous colonoscopy

30.4
18.1
95.3
10.8
3.5

47.4
46.3
96.3
20.0
2.5

.005
.001
NS
.034
NS

Preparation, inadequate, %

12.6

27.8

.001

Odds Ratio

95% CI

Women versus men

4.41

2.47–7.88

Age Categories
Women (ⱖ70 years vs ⬍70 years)
Men (ⱖ75 years vs ⬍75 years)

2.27
6.46

1.22–4.25
1.79–23.30

1.45
1.49
1.71
1.59
1.21

0.47–4.47
0.85–2.62
0.80–3.62
0.86–2.94
0.67–2.18

7.15
1.61

1.66–30.92
0.29–8.97

1.17
3.54

0.67–2.05
1.16–10.77

4.54
0.42

2.19–9.44
0.14–1.23

2.01

1.11–3.88

3.58
2.03

1.75–7.31
0.61–6.76

Symptoms
Abdominal distention
Constipation
Diarrhea
Pain
Rectal bleeding
Weight loss
Women
Men
History of
Abdominal surgery
Women
Men
Hysterectomy
⬍70 years
ⱖ70 years
Sigmoidoscopy
No previous versus previous

* P value for proportions by Pearson 2, for means Student t test.
†
NS, not signiﬁcant (P ⱖ .05).

Preparation, inadequate versus
adequate
Women
Men

inadequate bowel preparation (27.8% vs 12.6%;
P ⫽ .001) were signiﬁcantly associated with incomplete examination.
Table 3 shows the univariate relative odds of
incomplete depth of ﬂex sig insertion according to
patient characteristics. Patients with an incomplete
examination were more likely to be women (OR
4.41; 95% CI, 2.47 to 7.88). Analysis of age distribution by sex and depth of ﬂex sig insertion suggested that differences occurred only in older age
groups. Women older than 70 years were more
likely to have an incomplete examination (OR 2.27;
95% CI, 1.22 to 4.25), as were men older than 75
years (OR 6.46; 95% CI, 1.79 to 23.30). There was
also a difference between men and women in the
relative odds of incomplete insertion by weight loss
(for women, OR 7.15; 95% CI, 1.66 to 30.92; for
men, OR 1.61; 95% CI, 0.29 to 8.97). For all other
symptoms, the relative odds were not signiﬁcant.
Sex was an effect modiﬁer for history of abdominal
surgery (for women, OR 1.17; 95% CI, 0.67 to
2.05; for men, OR 3.54; 95% CI, 1.16 to 10.77).
Sex may also have been an effect modiﬁer for inadequate bowel preparation (for women, OR 3.58;
95% CI, 1.75 to 7.31; for men, OR 2.03; 95% CI,
0.61 to 6.76). Age was an effect modiﬁer for hysterectomy (for women ⬍70 years, OR 4.54; 95%
CI, 2.19 to 9.44; for women ⬎70 years, OR 0.42;

CI, conﬁdence interval.

95% CI, 0.14 to 1.23). According to univariate
analysis, patients with no previous sigmoidoscopy
were more likely to have an incomplete examination (OR 2.01; 95% CI, 1.11 to 3.88).
Multivariate logistic regression models of incomplete depth of insertion were developed for
both women and men. Separate models were developed because sex was an effect modiﬁer for several factors, and multiple third-level interactions
made interpretations of the relative odds values
more difﬁcult. For both men and women, history of
previous ﬂex sig and all symptoms other than
weight loss were eliminated from the best model.
For women, incomplete depth of insertion was related to inadequate preparation (OR 3.59; 95% CI,
1.66 to 7.78). Age remained an effect modiﬁer for
hysterectomy, but large conﬁdence intervals (because of low numbers) makes it difﬁcult to interpret
the magnitude of effect. Comparisons were made
with the lowest risk group—women younger than
70 years with no hysterectomy. For women
younger than 70 years, those with a hysterectomy
were more likely to have an incomplete examination (OR 6.89; 95% CI, 2.68 to 17.73). For women
70 years and older, the odds ratio for women with
a hysterectomy (OR 2.68; 95% CI, 0.96 to 7.46
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Table 2. Patient Characteristics According to Depth of
Insertion

Discussion
The appeal of ﬂexible sigmoidoscopy as a screening
procedure lies in its wide availability, safety, relative
ease of skill acquisition by most physicians, and
ability to be offered on site with minimal ancillary
support. Studies have shown that the majority of
colon cancers and polyps are concentrated in the
left colon, within the reach of the instrument.
However, the capacity to detect polyps is dependent both on the depth and the proximal extent of
insertion. Routine insertion to below the splenic
ﬂexure could result in an unacceptable degree of
missed pathology (as detailed above). Recent studies have also demonstrated a more proximal distribution of colorectal cancers and polyps,14 thereby
increasing the need for a more complete examination.
Analysis of our series of 511 patients showed an
association between incomplete depth of insertion
(less than 50 cm) and increasing age, female sex,
hysterectomy, abdominal surgery (in men), weight
loss (in men), and poor bowel preparation (in
women). Holman et al9 also found a decreased depth
of insertion in women with a history of pelvic
surgery. Their analysis did not show any association with level of training, age, sex, history of abdominal surgery or symptoms at presentation. A
retrospective study by Brill and Baumgardner,15
which analyzed the factors affecting the depth of
insertion of the sigmoidoscope on 223 asymptomatic and symptomatic patients performed by residents at various levels of training, did show a correlation of depth of insertion with female gender,
prior abdominal surgery and quality of the preparation. In their prospective study on 206 asymptomatic volunteers, Stewart et al6 found incomplete
depth of insertion in up to a third of the patients
and correlated this with female sex, previous ab-
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dominal surgery in women, high expectation of
pain in women, and poor bowel preparation.
Although the previous studies have shown an
increased risk of incomplete examination in
women, we found that for women younger than 70
years, hysterectomy was a factor inﬂuencing incomplete examination. However, for women older
than 70 years, the risk was independent of hysterectomy. Brill and Baumgardner15 found that previous abdominal surgery increased the likelihood of
incomplete exams in both men and women,
whereas our study found that abdominal surgery
predicted unsatisfactory sigmoidoscopy only in
men. Weight loss and age over 75 years predicted
unsatisfactory sigmoidoscopy in men. We could
not separate the risk of abdominal surgery from
hysterectomy in women.
Using data collected over time from one endoscopist has certain limitations. Observer bias is possible because the endoscopist cannot be blinded to
the existing variables affecting the depth of insertion. It is unlikely that any study would be designed
in which the endoscopist has absolutely no knowledge of his subject. Does anticipation of problems
during endoscopy based on the intake history or
prior experience makes the practitioner unduly
cautious and more determined to perform a complete examination? Experience improves our ability
to obtain patient cooperation and enables us to
continue with attempts at insertion, causing minimal damage.
Based on our logistic regression model, we estimate that the probability of an incomplete examination in women with poor bowel preparation was
25% (95% CI, 20% to 32%). In women under 70
years of age with a hysterectomy, the probability of
an incomplete examination was about 40% (95%
CI, 20% to 63%). If the woman also had a poor
bowel preparation, the risk of incomplete screening
was about 70% (95% CI, 51% to 84%). We believe
that with further study, it may be possible to develop a prediction model that could be used to
determine whether a patient will have incomplete
insertion during ﬂex sig without sedation or analgesia (as it is now practiced). In those patients at
high risk for incomplete insertion based on this
model, clinicians could be ready to perform or
repeat the procedure under sedation and/or analgesia or offer primary colonoscopic evaluation,
based on patient preference.
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were similar to women without a hysterectomy
(OR 4.79; 95% CI, 2.27 to 10.12). There is significant overlap of the conﬁdence intervals of the
relative odds estimates for all these groups.
For men, age older than 75 years was related to
incomplete depth of insertion (OR 6.51; 95% CI,
1.72 to 30.40). In contrast to women, incomplete
depth of insertion was related not to inadequate
preparation but to abdominal surgery (OR 3.15;
95% CI, 0.95 to 10.41) and weight loss (OR 9.62;
95% CI, 0.98 to 46.67).

Conclusion
Until colonoscopy is freely available or we have a
noninvasive test capable of matching its sensitivity
in screening for colorectal cancer, ﬂex sig remains
an important screening modality that can be offered for average risk patients over the age of 50. As
it now stands, ﬂexible sigmoidoscopy remains an
easily administered screening procedure that can be
offered to the population at risk by both physicians
and physician extenders, with minimal ﬁnancial and
organizational outlay.

The crux is in examining as much of the colon as
feasible, thereby minimizing missed pathology.
Herein lies the importance of patient selection.
Further study is necessary to determine whether a
predictive model can be developed that would be
useful in selecting patients most appropriate for
this examination. In patients in whom successful
sigmoidoscopy is unlikely, consideration should be
given to performing sigmoidoscopy under sedation,
analgesia, distraction techniques, or offering primary colonoscopy.
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