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A Meta-analysis
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Background: Most guidelines for colorectal cancer
screening do not consider distal hyperplastic polyps (HPs)
to be markers for proximal colon neoplasia. However,
many studies have shown an increased risk of proximal
neoplasia (PN) in patients with distal HPs. We per-
formed a systematic review to assess the association be-
tween distal HPs and PN.

Methods: We identified studies that compared the preva-
lence of PN and proximal advanced neoplasia in pa-
tients with distal HPs vs controls. Two masked investi-
gators extracted data on individuals with distal HPs, distal
adenomas, or no distal polyps. Using the DerSimonian
and Laird method, we calculated summary risk ratios. Ex-
tensive subgroup analysis was performed.

Results: The prevalence of PN and proximal advanced
neoplasia in persons with distal HPs was 26.0% and 4.4%,
respectively. In studies comparing the risk of PN in

patients with distal HPs vs those with no distal polyps,
the summary risk ratio was 1.81 (95% confidence inter-
val, 1.20-2.73). However, this increased risk disap-
peared if only high-quality studies on screening pa-
tients were considered. The risk ratio was 0.69 (95%
confidence interval, 0.60-0.80) when comparing the risk
of PN in those with distal HPs vs those with distal ad-
enomas.

Conclusions: Overall, patients with distal HPs have an
intermediate risk of PN compared with those with distal
adenomas or no distal polyps; however, in asymptom-
atic screening individuals, there is no increased risk of
PN or proximal advanced neoplasia. The discovery of HPs
on screening flexible sigmoidoscopy should not auto-
matically prompt follow-up colonoscopy.
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G UIDELINES FROM MEDI-
cal societies recom-
mend screening for co-
lorectal cancer (CRC) in
average-risk individuals

by using flexible sigmoidoscopy (FS) or
other methods.1-4 Most of these guide-
lines do not consider a distal hyperplas-
tic polyp (HP) to be a marker for proxi-
mal colon neoplasia2-4; in other words, the

discovery of a distal HP on screening FS
would not be an indication for colonos-
copy. However, HPs may have neoplastic
potential because they may contain ge-
netic changes seen in CRC, such as K-ras
mutations and microsatellite instabil-
ity,5-7 and are associated with epidemio-
logic risk factors linked to CRC, includ-
ing tobacco use, high dietary fat intake, and
lack of dietary fiber.8,9 During the past 15

years, studies comparing the prevalence of
proximal neoplasia (PN) in patients with
distal HPs, distal tubular adenomas (TAs),
and no distal polyps have reported con-
flicting results. The purpose of this sys-
tematic review is to analyze the available
data on the risk of PN in individuals with
distal HPs, a clinically important issue re-
garding whether patients with HPs found
on FS should be referred for colonos-
copy.

METHODS

STUDY IDENTIFICATION

We searched the MEDLINE (PubMed) and
EMBASE databases (December 1966 to March
2004) using a combination of the title and ab-
stract terms hyperplastic and hyperplasia with any
of the following title and abstract terms: polyp,
adenoma, adenomatous, neoplasm, neoplasia, neo-
plastic, sigmoidoscopy, proctoscopy, endoscopy,
colonoscopy, cancer, and screening. Using the
same terms, we searched the indexes of
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abstracts from meetings of the Ameri-
can Gastroenterological Association, the
American College of Gastroenterology,
and the American Society of Gastroin-
testinal Endoscopy (January 1992 to De-
cember 2003). Abstracts for these con-
ferences are published in the journals
Gastroenterology, American Journal of
Gastroenterology, and Gastrointestinal
Endoscopy, respectively. In addition, we
manually reviewed citations in all in-
cluded articles, editorials, and review ar-
ticles on CRC screening published be-
tween January 1992 and December 2003
in major gastroenterology, internal medi-
cine, and oncology journals (American
Journal of Gastroenterology, Annals of In-
ternal Medicine, British Medical Journal,
Cancer, Gastroenterology, Gastrointesti-
nal Endoscopy, Gut, Journal of the Ameri-
can Medical Association, The Lancet, and
the New England Journal of Medicine). Last,
we also manually reviewed citations in the
pertinent chapters of important gastro-
enterology textbooks.10-12

This search strategy was designed to
be highly sensitive (but with low speci-
ficity). We manually reviewed the titles
of all retrieved studies, and clearly ir-
relevant ones were excluded. We then
reviewed the abstracts of the remain-
ing, potentially relevant studies. After ex-
cluding inappropriate studies based on
predefined exclusion criteria (see the fol-
lowing subsection), the full texts of the
remaining studies were reviewed to con-
firm eligibility. Studies that were ulti-
mately excluded after a full text review
are individually described (see the “Re-
sults” section), along with reasons for
exclusion.

INCLUSION AND
EXCLUSION CRITERIA

We required eligible studies to be pro-
spective, retrospective, or cross-sectional
analyses designed to examine the preva-
lence of PN in patients with distal HPs
compared with that in patients with dis-
tal TAs and patients with no distal pol-
yps.Eligiblestudieswererequiredtohave
been published as full articles in a peer-
reviewed journal, as abstracts from a na-
tional or international conference, or as
partofamajorgastroenterologytextbook.
Studies published in non-English lan-
guages were eligible.

Studies that included patients with
the following exclusion criteria were ex-
cluded: a history of CRC, inflamma-
tory bowel disease, or a family history
of polyposis or hereditary nonpolypo-
sis CRC syndromes. Case reports or se-
ries and autopsy studies were ex-
cluded. Studies involving symptomatic
patients were eligible but were sub-
jected to subgroup analysis.

DATA ABSTRACTION
AND ANALYSIS

Two masked investigators (O.S.L. and
L.B.G.) independently abstracted data on
the prevalence of PN and proximal ad-
vanced neoplasia (PAN) of the colon in
3 groups of patients: those with distal co-
lonic HPs but no distal TAs, those with
distal TAs with or without distal HPs, and
those with no distal polyps. An ad-
vanced lesion was defined as any neo-
plastic polyp measuring 1 cm or greater
or with villous, dysplastic, or malignant
features. Proximal neoplasia included
small proximal adenomas and PAN. The
distal TA group excluded patients with
distal advanced neoplasia or cancers (be-
cause such patients will always be re-
ferred for colonoscopy). The no distal
polyp group included individuals with
nonneoplastic, nonhyperplastic lesions,
such as inflammatory polyps, lymphoid
hyperplasia, and polyps with “normal his-
tologic features.” The same customized
data abstraction form was used by both
investigators. Disagreements were re-
solved by a second review and consen-
sus. We attempted to contact study au-
thors by telephone, mail, or e-mail to
clarify ambiguous data or to fill in miss-
ing data.

Two outcomes were considered: PN
(including advanced lesions) and PAN.
For each outcome, we calculated the sum-
mary prevalence and the summary risk
ratio (RR), with 95% confidence inter-
vals (CIs), using the DerSimonian and
Laird method based on a random-
effects model. We tested for heterogene-
ity by calculating a Q statistic in the stan-
dard manner. Data analysis was
performed using statistical analysis soft-
ware (Comprehensive Meta-Analysis
1.023; Biostat Inc, Englewood, NJ, and
SPSS version 11.0; SPSS Inc, Chicago, Ill).

SUBGROUP AND
SENSITIVITY ANALYSIS

To assess the impact of the meta-
analysis methods, we also calculated sum-
mary RRs using fixed-effects model tech-
niques, that is, the inverse variance and
Mantel-Haenszel methods. Because the
data were expected to be heterogeneous,
extensive subgroup analysis was per-
formed using the following moderator
variables: (1) patient symptoms (some
studies included only asymptomatic
screening individuals, whereas others in-
cluded symptomatic patients [eg, diar-
rhea and hematochezia] undergoing di-
agnostic colonoscopy); (2) study design
(in some studies, colonoscopy was per-
formed on all patients regardless of dis-
tal findings [“universal colonoscopy” de-

sign], whereas in others, patients first
underwent FS, with colonoscopy per-
formed only in those found to have dis-
tal polyps of any type [“nonuniversal colo-
noscopy” design]; in the latter group,
biopsy of the distal polyp was often not
performed until the time of colonos-
copy); (3) publication date (studies were
stratified according to whether they were
published after 1992 [this date was cho-
sen because a preliminary review showed
that approximately half the studies were
published after 1992]); (4) sample size
(studies were stratified according to
whether they enrolled �300 total pa-
tients); (5) demarcation definition (some
studies defined the demarcation be-
tween the proximal and distal colon as the
splenic flexure or the descending sig-
moid junction, whereas others defined it
as the extent of FS); (6) distal polyp size
(some studies restricted themselves to
subjects with distal polyps �5 mm,
whereas others had no size restrictions);
(7) age (some studies restricted partici-
pants to those �50 years); (8) family his-
tory (some studies included individuals
with a family history of CRC, some ex-
cluded such patients, and others did not
commenton familyhistory); and(9) study
quality. Unlike randomized controlled
trials, observational studies do not have
commonly used and well-validated qual-
ity scoring systems.13 Therefore, we cre-
ated a simple scoring system for this meta-
analysis. We assigned each study a score
based on the type of publication (full ar-
ticle vs abstract), patient symptoms, study
design, comparison groups, and sample
size. Studies that were published in full,
that included only asymptomatic screen-
ing patients, that featured a universal colo-
noscopy design, that included all 3 com-
parison groups, and that had 300 or more
participants received 1 point for each cat-
egory (for a maximum score of 5). Stud-
ies that were published as abstracts, that
included symptomatic patients, that fea-
tured a nonuniversal colonoscopy de-
sign, that included only 2 of the 3 com-
parison groups, and that had fewer than
300 participants received 0 points for each
category (for a minimum score of 0). Stud-
ies with low scores (0, 1, 2, or 3) were
compared with studies with high scores
(4 or 5). Because this meta-analysis in-
cluded only published studies, we ex-
plored the possibility of publication bias
by performing an inverted funnel plot
analysis.

RESULTS

STUDY SELECTION

On preliminary review of the titles
and abstracts of citations found by
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our search algorithm, 52 poten-
tially pertinent studies were identi-
fied. Subsequently, the full text of
each study was reviewed, and 31
were excluded: 13 because they re-
ported the prevalence of PN in pa-
tients with distal TAs but not distal
HPs,14-26 4 because they presented
distal findings in patients stratified
by proximal findings instead of vice
versa,27-30 6 because subsequent fol-
low-up findings were reported in-
stead of concurrent proximal find-
ings,31-36 1 because it reported the
risk of neoplasia anywhere in the co-
lon in patients with distal HPs,37 1
because it compared patients with
distal HPs with patients with “any”
distal polyp,38 1 because it pro-
vided data on patients with distal

HPs with or without distal TAs,39 4
because they did not present polyp
findings stratified by location or his-
tologic features,40-43 and, last, 1 be-
cause it did not report actual num-
bers of patients , al though it
concluded that distal HPs were not
markers for PN because of a non-
significant RR of 1.2.44

Twenty-one studies45-65 met the
inclusion criteria, representing a total
of 20402 participants. Characteris-
tics of the included studies are de-
scribed in Table 1. Of these stud-
ies, 3 compared the prevalence of PN
in patients with distal HPs vs those
with no distal polyps,47,55,56 8 com-
pared the prevalence of PN in pa-
tients with distal HPs vs those with
distal TAs,45,49,53,54,58,60,61,65 and the re-

maining 10 included both compari-
sons.46,48,50-52,57,59,62-64 Nine studies im-
posed age restrictions on eligible
participants (either �50 or �40
years). Six studies excluded indi-
viduals with a family history of CRC.
Four studies restricted participants
to those with only diminutive dis-
tal polyps (�5 mm). Two studies re-
ported results for PAN only,49,61 and
2 reported results for PAN and
PN.59,62 Three studies59-61 were pub-
lished in abstract form only.

DATA ANALYSIS

Of 20402 individuals included in
this analysis, 11367 had no distal
polyps, 4216 had distal HPs only,
and 4819 had at least 1 distal TA. In

Table 1. Characteristics of Included Studies in Chronological Order

Source
Study
Type

Study
Design

Sample
Size, No.

Patient
Type Demarcation

Distal Polyp
Size

Restriction
Age

Restriction, y

Family
History

Restriction

Study
Quality
Score*

Achkar and Carey,46

1988
Retrospective Nonuniversal 172 Screening Reach of

35 cm FS
�10 mm �50 Not specified 3

Provenzale et al,55

1988†
Retrospective Universal 514 Both DS None None Not specified 3

Stoltenberg and
Kirtley,60 1988‡

Prospective Nonuniversal 100 Both Reach of
35 cm FS

�5 mm Not specified Excluded CRC
FH

0

Ansher et al,47 1989 Retrospective Universal 768 Diagnostic SF None None No restrictions 3
Provenzale et al,56

1990
Prospective Universal 909 Both DS None None Not specified 3

Blue et al,45 1991 Prospective Nonuniversal 168 Screening Reach of
35 cm FS

None Not specified Excluded CRC
FH

2

Foutch et al,50 1991 Prospective Universal§ 129 Screening Reach of
60 cm FS

None �50 No restrictions 4

Lieberman and
Smith,51 1991

Prospective Universal 105 Screening Distal 60 cm None �50 No restrictions 4

Deal et al,61 1991‡ Retrospective Nonuniversal 190 Screening Reach of
60 cm FS

None None Not specified 1

Opelka et al,54 1992 Prospective Nonuniversal 76 Screening Reach of
60 cm FS

�5 mm None Excluded CRC
FH

2

Rex et al,57 1992 Prospective Universal 480 Screening DS None �50 Excluded CRC
FH

5

Brady et al,48 1993 Prospective Universal 162 Screening Reach of
60 cm FS

�5 mm �50 Excluded CRC
FH

4

Ellis et al,49 1993 Retrospective Universal 430 Diagnostic DS �5 mm Not specified No restrictions 3
Rokkas et al,58 1993 Prospective Nonuniversal 75 Both Reach of

60 cm FS
�10 mm None Excluded CRC

FH
1

Pennazio et al,63 1993 Prospective Universal 216 Diagnostic DS None None Not specified 3
Nusko et al,53 1996 Prospective Nonuniversal 304 Screening DS None None Not specified 3
Lieberman et al,52

2000
Prospective Universal 2827 or 2880 Screening SF or DS None 50-75 Oversampled

CRC FH
5

Pinsky et al,62 2003 Prospective Nonuniversal 7250 Screening SF or distal 50
cm

�10 mm 55-74 Not specified 4

Imperiale et al,64 2003 Prospective Universal 3025 Screening SF None �40 No restrictions 5
Lin et al,59 2003‡ Prospective Universal 2043 Screening SF None �40 No restrictions 4
Ullah et al,65 2004 Retrospective Nonuniversal 459 Screening SF None None Not specified 3

Abbreviations: CRC, colorectal cancer; DS, descending sigmoid junction; FH, family history; FS, flexible sigmoidoscopy; SF, splenic flexure.
*The study quality scoring system is described in the “Methods” section.
†Histologic confirmation was not obtained in all small polyps assumed to be hyperplastic.
‡Published in abstract form only.
§All individuals underwent FS and colonoscopy.
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12 of the included studies,* the in-
vestigators concluded that distal HPs
were markers for PN because the
prevalence of PN in those with dis-
tal HPs was either similar to that in
patients with distal TAs or signifi-
cantly higher than that in patients
with no distal polyps; the remain-
ing 9 studies48,51-53,56,57,59,62,65 con-
cluded that distal HPs were not
markers (Table 2).

Figure1A describes the 11 stud-
ies that compared the prevalence of
PN in patients with distal HPs vs
those with no distal polyps. Using
the DerSimonian and Laird method
based on a random-effects model, the
summary RR was 1.81 (95% CI,
1.20-2.73), indicating an elevated
risk of PN in patients with distal HPs
vs those with no distal polyps. There
was significant heterogeneity
(Q=84.7; P� .001). The summary
prevalence of PN was 25.97% (95%

CI, 23.95%-27.98%) in the distal HP
group. Figure 1B describes the 16
studies that compared the preva-
lence of PN in patients with distal
TAs vs those with distal HPs. The
summary RR was 0.69 (95% CI,
0.60-0.80), showing a reduced risk
of PN in patients with distal HPs vs
those with distal TAs. There was bor-
derline heterogeneity (Q = 22.9;
P=.08).

Four studies reported data on
PAN (Figure 2). For patients with
distal HP vs those with no distal pol-
yps, the summary RR was 1.02 (95%
CI, 0.62-1.68), with borderline het-
erogeneity (Q=4.74; P=.09). For pa-
tients with distal HPs vs those with
distal TAs, the summary RR was 0.52
(95% CI, 0.32-0.84), again with bor-
derline heterogeneity (Q = 8.1;
P=.04). The summary prevalence of
PAN was 4.41% (95% CI, 3.87%-
4.96%) in individuals with distal
HPs. One study52 reported results us-
ing 2 different definitions of the de-

marcation between the proximal and
distal colon; this did not statisti-
cally significantly affect the results.

SUBGROUP AND
SENSITIVITY ANALYSIS

Comparing the risk of PN in pa-
tients with distal HP vs those with
no distal polyps, the inverse vari-
ance and Mantel-Haenszel meth-
ods (both based on a fixed-effects
model) gave summary RRs of 1.17
(95% CI, 1.06-1.29) and 1.08 (95%
CI, 0.98-1.19), respectively. For pa-
tients with distal HPs vs those with
distal TAs, the inverse variance and
Mantel-Haenszel methods gave sum-
mary RRs of 0.68 (95% CI, 0.62-
0.74) and 0.66 (95% CI, 0.61-
0.72), respectively.

Stratification by study design,
publication date, demarcation defi-
nition, and restrictions on age, fam-
ily history of CRC, and distal polyp
size resulted in no clinically signifi-

*References 45-47, 49, 50, 54, 55, 58, 60,
61, 63, 66.

Table 2. Data From the Included Studies in Chronological Order*

Source
No Distal Polyps
(PN/No PN), No. Prevalence, %

Distal HPs
(PN/No PN), No. AR, %

Distal TAs
(PN/No PN), No. AR, % Conclusion†

Achkar and Carey,46 1988 4/27 12.9 21/51 29.2 23/46 33.3 Positive
Provenzale et al,55 1988 141/339 29.4 22/12 64.7 NA NA Positive
Stoltenberg and Kirtley,60 1988 NA NA 14/42 25.0 11/30 26.8 Positive
Ansher et al,47 1989 25/714 3.4 9/20 31.0 NA NA Positive
Provenzale et al,56 1990 198/664 23.0 15/32 31.9 NA NA Negative
Blue et al,45 1991 NA NA 19/50 27.5 29/70 29.3 Positive
Foutch et al,50 1991 11/62 15.0 8/17 32.0 13/18 41.9 Positive
Lieberman and Smith,51 1991‡ 18/47 27.7 6/15 28.6 8/11 42.1 Negative
Deal et al,61 1981 NA NA 26/49 34.7 42/73 36.5 Positive
Opelka et al,54 1992 NA NA 10/26 27.8 15/25 37.5 Positive
Rex et al,57 1992‡ 59/318 15.7 8/37 17.8 22/36 37.9 Negative
Brady et al,48 1993‡ 5/37 11.9 6/36 14.3 31/47 39.7 Negative
Ellis et al,49 1993 NA NA 70/141 33.2 87/132 39.7 Positive
Rokkas et al,58 1993 NA NA 16/29 35.6 9/21 30.0 Positive
Pennazio et al,63 1993 10/84 10.6 9/18 33.3 47/48 49.5 Positive
Nusko et al,53 1996 NA NA 10/55 15.4 86/153 36.0 Negative
Pinsky et al,62 2003§ 547/2270 19.4 368/1714 17.7 645/1706 27.4 Negative
Lin et al,59 2003 140/1498 8.6 25/173 12.6 56/141 28.4 Negative
Ullah et al,65 2004 NA NA 25/86 22.5 135/213 38.8 Negative

Source
No Distal Polyps

(PAN/No PAN), No. AR, %
Distal HPs

(PAN/No PAN), No. AR, %
Distal TAs

(PAN/No PAN), No. AR, % Conclusion†
Lieberman et al,52 2000§ 71/1841 3.7 25/464 5.1 37/389 8.7 Negative
(Lieberman et al,52 2000)|| 48/1717 2.7 13/451 2.8 38/523 6.8 Negative
Pinsky et al,62 2003§ 131/2686 4.7 73/2009 3.5 100/2251 4.3 Negative
Imperiale et al,64 2003§ 42/2342 1.8 9/291 3.0 18/211 7.9 Positive
Ullah et al,65 2004 NA NA 11/100 9.9 80/268 23.0 Negative

Abbreviations: AR, absolute risk; HP, hyperplastic polyp; NA, not available; PAN, proximal advanced neoplasia; PN, proximal neoplasia; TA, tubular adenoma.
*Proximal adenomatous lesions include advanced neoplasia and cancer, but the distal TA group does not include distal advanced neoplasia and cancer.
†“Positive” indicates that the study concluded that distal HPs are markers for PN.
‡All patients had negative fecal occult blood test results.
§Patients with large (�1 cm) or advanced distal colonic neoplastic lesions were excluded.
||The demarcation between the proximal and distal colon was defined as the descending sigmoid junction.
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cant changes in the results (data not
shown). Stratification by sample size
showed a trend toward a higher risk
of PN in smaller studies. The RR for
PN was 1.03 in large studies vs 1.88
in small studies when the distal HP
group was compared with the no dis-
tal polyp group, but the 95% CIs
overlapped.

Because the test for heterogene-
ity is known to have low sensitivity
and all our Q statistic values are
either high or borderline, in the rest
of this article we report only the re-
sults based on the DerSimonian and
Laird method (random-effects
model). Not only is this approach
more conservative (ie, usually asso-
ciated with wider CIs), but it is also
more appropriate considering the

heterogeneity present and will tend
to lessen the impact of the 4 studies
with extremely large sample sizes.

Figure 3 shows the summary
RRs stratified by patient symp-
toms. For screening studies, the risk
of PN in the distal HP group was sta-
tistically similar to that of the no dis-
tal polyp group (RR=1.25; 95% CI,
0.92-1.70) but lower than that of the
distal TA group (RR=0.65; 95% CI,
0.55-0.76), whereas the opposite was
true for diagnostic studies (RR=2.95;
95% CI, 1.40-6.21 and RR=0.85;
95% CI, 0.69-1.04, respectively).
When studies were stratified by qual-
ity scores, in those with high scores,
the risk of PN in the distal HP group
was similar to that in the no distal
polyp group (RR=1.18; 95% CI,

0.88-1.59) but lower than that in the
distal TA group (RR=0.60; 95% CI,
0.50-0.70); again, the opposite was
true for studies with low quality
scores.

To test whether any study had a
dominant effect, we excluded each
study in turn and recalculated the
summary RR.64 We did not find a
dominant study. To assess the im-
pact of possible publication bias, we
constructed an inverted funnel plot
(data not shown). This figure ex-
hibited asymmetry, suggesting pub-
lication bias, but the effect did not
seem to be severe because the plot
could be made symmetrical by elimi-
nating 2 to 3 studies at the edge of
the funnel.

COMMENT

In current practice, there are vari-
ous approaches to dealing with small
polyps found by FS.67 Two previ-
ous meta-analyses68,69 of the clini-
cal significance of distal HPs have
been published. One meta-analy-
sis68 summarized the results of 18
studies, including 3 reported only in
abstract form. Using a random-
effects model, the researchers con-
cluded that distal HPs were associ-
ated with a prevalence of 21% to 25%
for PN and 4% to 5% for PAN and
“may justify examination of the
proximal colon.” The summary RR
was nonsignificant at 1.3 (95% CI,
0.9-1.8) for PN but significant at 2.6
(95% CI, 1.1-5.9) for PAN (based on
only 2 studies). Like our study, it
showed a difference in results when
the data were stratified according to
patient symptoms. However, this
meta-analysis did not include re-
sults from 3 studies that were in-
cluded in our review55,59,62 and in-
cluded 1 study that we excluded
owing to lack of a control group.38

The other meta-analysis69 included
only 6 studies and concluded that
distal HPs were not associated with
PN, with a summary RR of 1.44
(95% CI, 0.79-2.62).

In our meta-analysis, for indi-
viduals with distal HPs, the overall
prevalence was approximately 26%
for PN and 4.4% for PAN. The over-
all RR for PN in the distal HP group
was intermediate between the no dis-
tal polyp group and the distal TA

Source

Achkar and Carey,46 1988

Ansher et al,47 1989

Brady et al,48 1993

Foutch et al,50 1991

Lieberman and Smith,51 1991

Lin et al,59 2003

Pennazio et al,63 1993

Pinsky et al,62 2003

Provenzale et al,55 1988

Provenzale et al,56 1990

Rex et al,57 1992

Total

2.260

9.174

1.200

2.124

1.032

1.477

3.133

0.910

2.203

1.389

1.136

1.807

Risk Ratio

(0.846-6.040)

(4.716-17.846)

(0.397-3.631)

(0.964-4.676)

(0.472-2.255)

(0.991-2.202)

(1.419-6.920)

(0.808-1.026)

(1.658-2.927)

(0.899-2.147)

(0.581-2.221)

(1.196-2.729)

(95% CI)

A

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Source

Achkar and Carey,46 1988

Blue et al,45 1991

Brady et al,48 1993

Deal et al,61 1991

Ellis et al,49 1993

Foutch et al,50 1991

Lieberman and Smith,51 1991

Lin et al,59 2003

Nusko et al,53 1996

Opelka et al,54 1992

(0.536-1.429)

(0.576-1.535)

(0.163-0.792)

(0.641-1.406)

(0.649-1.074)

(0.377-1.546)

(0.288-1.600)

(0.289-0.682)

(0.236-0.775)

(0.382-1.435)

Pennazio et al,63 1993 (0.381-1.192)

Pinsky et al,62 2003 (0.575-0.722)

Rex et al,57 1992 (0.231-0.953)

Rokkas et al,58 1993 (0.604-2.324)

Stoltenberg and Kirtley,60 1988 (0.472-1.838)

Ullah et al,65 2004 (0.401-0.840)

Total

0.875

0.940

0.359

0.949

0.835

0.763

0.679

0.444

0.428

0.741

Risk Ratio

0.674

0.644

0.469

1.185

0.932

0.581

0.694 (0.603-0.798)

(95% CI)

B

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Figure 1. Forrest plots of studies comparing the prevalence of proximal neoplasia in patients with distal
hyperplastic polyps vs those with no distal polyps (A) or those with distal tubular adenomas (B). The no
distal polyp group and the distal tubular adenoma group are assumed to have a risk of 1.0. A high risk
ratio implies that distal hyperplastic polyps are associated with more risk of proximal neoplasia.
CI indicates confidence interval.
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group. However, the observational
studies included in our meta-
analysis are heterogeneous; there-
fore, subgroup analysis is impor-
tant and is discussed in the following
subsection.

STRATIFICATION
ACCORDING TO

PATIENT SYMPTOMS

Compared with screening proce-
dures, diagnostic colonoscopies on
symptomatic patients are probably
more likely to uncover neoplasia in
the proximal and distal colon. Be-
cause the significance of distal HPs
is relevant mainly to asymptomatic
individuals, screening studies are
more likely to give a valid answer to
our study question. If we stratify the
data according to whether diagnos-
tic or screening procedures were per-
formed, we find that only 6 of 14
screening studies* concluded that
HPs were markers for PN, in con-
trast to 6 of 7 studies on symptom-
atic patients.47,49,55,56,58,60,63 When we
stratified the studies by patient
symptoms, heterogeneity was elimi-
nated for screening studies (Q=12.3)
but not for diagnostic studies
(Q=22.3). As expected, the mean
prevalence of PN in patients with
distal HPs is higher in diagnostic
studies than in screening studies (ap-
proximately 32% vs 23%), but it is
unclear why the relative risk in the
distal HP group (compared with the
other 2 groups) should also be
higher in diagnostic studies.

STRATIFICATION
ACCORDING TO
STUDY QUALITY

Studies with higher quality scores
tended to show that distal HPs were
not markers for PN. This can be un-
derstood if we consider how study
quality was defined in our review.
Aside from being restricted to
screening individuals and using a
universal colonoscopy design, high-
quality studies were more likely to
include large numbers of individu-
als in each of the 3 comparison
groups. In contrast, low-quality stud-
ies tended to be small studies that

compared the prevalence of PN in
patients with distal HPs with either
those with distal TAs or those with
no distal polyps. Studies that re-
port only the former comparison
may have inadequate statistical
power, leading to a type II error. On
the other hand, studies that report
only the latter may demonstrate that
the risk in the distal HP group is sig-
nificantly higher than that in the no
distal polyp group but may not show
whether that risk is comparable with
that in the distal TA group. The larg-
est study62 in our meta-analysis (with
7250 patients) did not have a true
control group. Instead, the “no dis-
tal polyp” group consisted of pa-
tients with no distal polyps found on
follow-up colonoscopy or distal
“polyps” found to consist of nor-
mal tissue when biopsied during
colonoscopy; this can potentially
bias the results.

SENSITIVITY ANALYSIS
ACCORDING TO

META-ANALYTIC TECHNIQUE

The RR for PN in the distal HP group
vs the no distal polyp group is higher
when random-effects methods are
used as opposed to fixed-effects
methods (1.81 vs 1.17). The Der-
Simonian and Laird method, a ran-
dom-effects method, is usually more
conservative than fixed-effects meth-
ods. This usually means that the 95%
CI of the summary effect size is
wider, especially in the presence of

large between-study heterogeneity
because the random-effects model
incorporates a between-study com-
ponent of variance. However, the
DerSimonian and Laird method can
sometimes result in a larger sum-
mary effect size estimate because it
gives more weight to small studies
than fixed-effects methods. As the
between-study variance becomes
large (ie, when there is heterogene-
ity), the between-study variance
comes to dominate the weights as-
signed to each study, and large and
small studies will tend to be
weighted almost equally.70,71 In our
meta-analysis, the summary effect
size is larger using random-effects
models because the smaller studies
tend to report larger effect sizes
than the larger ones (although the
difference was not statistically sig-
nificant), possibly owing to subtle
publication bias. Specifically, when
we compared the distal HP group
with the no distal polyp group, the
summary RRs were different with
the 3 different techniques, which is
consistent with the high degree of
heterogeneity (Q=84.7). In con-
trast, when we compared the distal
HP group with the distal TA group,
the summary RRs were similar
using the 3 techniques because the
degree of heterogeneity was low
(Q=22.9).

Despite our efforts, there are sev-
eral limitations to this study. Pub-
lication bias is a concern in all meta-
analyses because it is well known

*References 45, 46, 48, 50-54, 57, 59, 61,
62, 65, 66.

Source

Imperiale et al,64 2003

Lieberman et al,52 2000

Pinsky et al,62 2003

Total

1.703

1.030

0.754

1.018

Risk Ratio

(0.837-3.463)

(0.563-1.885)

(0.569-0.998)

(0.617-1.678)

(95% CI)

A

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Source

Imperiale et al,64 2003

Lieberman et al,52 2000

Pinsky et al,62 2003

Ullah et al,65 2004

0.382

0.414

0.824

0.431

Risk Ratio

(0.175-0.834)

(0.223-0.767)

(0.613-1.108)

(0.238-0.780)

Total 0.518 (0.320-0.838)

(95% CI)

B

0.1 0.2 0.5 1.0 2.0 5.0 10.0

Figure 2. Forrest plots of studies comparing the prevalence of proximal advanced neoplasia in patients
with distal hyperplastic polyps vs those with no distal polyps (A) or those with distal tubular adenomas
(B). The no distal polyp group and the distal tubular adenoma group are assumed to have a risk of 1.0.
A high risk ratio implies that distal hyperplastic polyps are associated with more risk of proximal
advanced neoplasia. CI indicates confidence interval.
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that studies with null results are less
likely to be published. This may ex-
plain the large number of “posi-
tive” studies that reported an in-
creased risk of PN in patients with
distal HPs. In particular, 5 of these
“positive” studies45,54,58,60,61 were
small and compared only the distal
HP group with the distal TA group,
making them highly susceptible to
a type II error owing to lack of sta-
tistical power; it is probably no co-
incidence that 2 of these studies were
reported in abstract form only. Our
inverted funnel plot analysis indi-
cates that publication bias may be

present but is unlikely to be highly
significant.

Most studies in this review look
at the relationship between distal
findings and PN (ie, adenomas).
Many of these proximal adenomas
were small (�5 mm); therefore, their
clinical significance is uncertain.
Small adenomas are still neoplastic
and may be precancerous, but some
studies32,72 suggest that they are not
associated with any increased risk of
CRC.

Despite the large number of pa-
tients in this meta-analysis, the num-
ber of those with PAN is relatively

small. This is the most likely rea-
son for the lack of statistical signifi-
cance when we compared the preva-
lence of PAN among the 3 groups,
although there seems to be a trend
toward a higher risk of PAN in pa-
tients with distal TA vs the other 2
groups.

The results of this study are im-
portant in determining whether in-
dividuals initially screened by FS
should be referred for colonos-
copy. Although some guidelines4

consider colonoscopic screening of
all individuals 50 years and older to
be a “preferred” strategy, others1,3 re-
gard screening by FS every 5 years
(with annual fecal occult blood test-
ing) to be as acceptable as colonos-
copy every 10 years. At present, only
approximately 30% of age-eligible
persons undergo any type of en-
doscopic screening in the United
States.73 Attempts to implement uni-
versal colonoscopic screening are
affected by a variety of factors, in-
cluding cost-effectiveness, patient ac-
ceptance, insurance coverage, and
availability of adequately trained
colonoscopists. Thus, it is likely that
FS will continue to play an impor-
tant role in CRC screening.

Although the overall summary
RR of PN is elevated in patients with
distal HPs vs those with no distal
polyps, subgroup analysis demon-
strates that studies that are more
likely to provide valid answers to our
study question show that distal HPs
are not associated with an in-
creased risk of PN. Specifically, stud-
ies that involve only asymptomatic
screening individuals and are judged
to have higher quality based on our
scoring system show that the preva-
lence of PN in the distal HP group
is similar to that in the no distal
polyp group and lower than that in
the distal TA group. The absence of
an association between distal HPs
and PN support current screening
guidelines that recommend against
the use of colonoscopic follow-up for
patients with only HPs identified by
screening FS. Currently, biopsies are
often not performed during screen-
ing FS, with many practitioners au-
tomatically referring for colonos-
copy all patients found to have distal
polyps. This study illustrates that it
is important for practitioners to bi-
opsy distal polyps because some pa-

A

Source

Ellis et al,49 1993

Pennazio et al,63 1993

Rokkas et al,58 1993

Stoltenberg and Kirtley,60 1988

Indication

Diagnostic

Diagnostic

Diagnostic

Diagnostic

Subtotal

Brady et al,48 1993

Deal et al,61 1991

Foutch et al,50 1991

Lieberman and Smith,51 1991

Lin et al,59 2003

(0.649-1.074)

(0.381-1.192)

(0.604-2.324)

(0.472-1.838)

(0.689-1.043)

(0.163-0.792)

(0.641-1.406)

(0.377-1.546)

(0.288-1.600)

(0.289-0.682)

Nusko et al,53 1996 (0.236-0.775)

Opelka et al,54 1992 (0.382-1.435)

Pinsky et al,62 2003 (0.575-0.722)

Rex et al,57 1992 (0.231-0.953)

Ullah et al,65 2004 (0.401-0.840)

(0.553-0.759)

0.835

0.674

1.185

0.932

0.848

0.359

0.949

Achkar and Carey,46 1988

Blue et al,45 1991

Screening

Screening

Screening

Screening

Screening

Screening

Screening

Screening

Screening

Screening

Subtotal

Total

Screening

Screening

(0.536-1.429)

(0.576-1.535)

0.875

0.940

0.763

0.679

0.444

Risk Ratio

0.428

0.741

0.644

0.469

0.581

0.647

0.694 (0.603-0.798)

(95% CI)

B

0.1 0.2 0.5 1.0 2.0 5.0 10.0

SourceIndication

Ansher et al,47 1989Diagnostic

Pennazio et al,63 1993Diagnostic

Provenzale et al,55 1988Diagnostic

Provenzale et al,56 1990Diagnostic

Subtotal

Achkar and Carey,46 1988

Brady et al,48 1993

Foutch et al,50 1991

Lieberman and Smith,51 1991

Lin et al,59  2003

Pinsky et al,62 2003

Screening

Screening

Screening

Screening

Screening

Screening

Screening

Subtotal

9.174

3.133

2.203

1.389

2.951

2.260

1.200

2.124

1.032

1.477

0.910

Risk Ratio

(4.716-17.846)

(1.419-6.920)

(1.658-2.927)

(0.899-2.147)

(1.401-6.213)

(0.846-6.040)

(0.397-3.631)

(0.964-4.676)

(0.472-2.255)

(0.991-2.202)

(0.808-1.026)

Rex et al,57 1992 1.136

1.251

(0.581-2.221)

(0.920-1.701)

Total 1.807 (1.196-2.729)

(95% CI) 0.1 0.2 0.5 1.0 2.0 5.0 10.0

Figure 3. Subgroup analyses of studies comparing the prevalence of proximal neoplasia in patients with
distal hyperplastic polyps vs those with no distal polyps (A) or those with distal tubular adenomas (B),
stratified by patient symptoms. The no distal polyp group and the distal adenoma group are assumed to
have a risk of 1.0. A high risk ratio implies that distal hyperplastic polyps are associated with more risk of
proximal neoplasia. CI indicates confidence interval.
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tients will be found to have distal HPs
and may not require colonoscopy.
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