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Background: Colorectal cancer is the
third most common cancer in the
world, arising mostly from pre-existing

adenomatous polyps (adenomas) of the tients will develop metachronous (recur-

large bowel. Patients with colorectal
adenomas are at increased risk of colo-
rectal cancer because of a high recur-
rence rate for adenomas. We followed a
cohort of 1490 patients with rectal ad-
enomas to determine whether recur-
rence might be related to pathologic
characteristics of the initial adenomas.
Methods: The patients were identified
in Haining County, China, from 1977
through 1978 by means of examination
with a 15-cm rigid sigmoidoscope. They
were followed by endoscopic examina-
tion at years 2, 4, 6, 11, and 16 after
their initial polypectomy. New adeno-
mas in the rectum were identified in
280 patients in these follow-up exami-
nations. Results:Statistically significant
twofold to threefold elevated risks of
metachronous (recurrent) adenomas
were observed for patients who had
more than two initial adenomas or
whose most advanced initial adenoma

plasia, Conclusions: The risk of meta- China, aged 30 years and older, were examined for
chronaus adenomas is clasely related to =28 ToR eote b e et e
the pgtho!ogy Of In'j[lal adenon_]as’ Fhus si(,;nri(ca)(idoscoptia3 were removed endoscopically or,
allowing identification of a high-risk  \nen required, surgically. Al pathologic material
group of adenoma patients for close sur- was reviewed independently by three senior patholo-
veillance after their initial polypectomy.

gists who used criteria from the World Health Or-
[J Natl Cancer Inst 1998;90:1661-5] ganization(18). A final diagnosis was recorded for

each patient when a consistent diagnosis from at

least two pathologists was reached. Of these indi-

Colorectal cancers, the third mostiduals, 1490 subjects (detection rate, 0.82%) were
common cancer in the worll,2), arise diagnosed as having one or more adenomas in their
mostly from pre-existing adenomatousrectum and constitute the cohort for this report. The

distributions of the pathologic features of the most
polyps (adenomas) of the large bove+ advanced initial adenoma for each patient, along

4). Removal of adenomas reduces thgith some patient characteristics, are presented in
morbidity of and mortality from colorec- Table 1. Most patients (91.4%) had a single adeno-

tal cancer(5,6). About 30%—-60% of pa- ma. The predominant histologic type of the most
advanced adenoma (hereafter referred to as thg ini-

rent) adenom in 3-5 rs from th itial index adenoma) for each patient was tubglar
€ ) adgenomas —o years 1Iro egdenoma (91.6%). Only 3.4% of index adenoghas

initial polypeqtomy(?); thUSa. they are at were found to have severe dysplasia. Except fogthe
an elevated risk of developing colorectakhape of the index adenoma, other characteristigs of
carcinoma(1,2,8-12). Therefore, effec- the index adenoma were similar in men and worgen.

tive follow-up surveillance, such as re-Vomen had more pedunculated adenomas $han
. . __men, and the difference was statistically significant
peated colorectal endoscopic examingg_ o) @
tion, is needed in this high-risk population” aji patients with adenomas were followed by §x-
to detect subsequent adenomas and/aiination with a rigid sigmoidoscope at years ZXin

carcinomas in a timely manng#,5,13). 1979), 4 (1981), and 6 (1983) and by examinafion

. . . . (]
The appropriate surveillance interval with a flexible sigmoidoscope at years 11 (1988)§nd
'16 (1993). The proportions of patients examifed

however, has bgen debated, because onlY . 75 394 in year 2, 57.7% in year 4, 77.198 in
a small proportion of adenomas proceedear 6, 88.5% in year 11, and 61.0% in year=6
to carcinomagb,7,11,13,14)lt is, there- Virtually all patients (99.1%) received at least é}e
fore, important to identify those adenomgollow-up examination, and 94.5% of the patiefts
patients who are at a particularly high risceived at least two follow-up examinations. Two
. hundred sixty-nine patients died over the 16-ygar

of developing metachronous adenoma1%”0\,v_up period S
for more intensive follow-up. All suspected lesions were removed at the follg/v-
Pathologic features of the initial ade-up endoscopic examinations. Pathology slides ffom
nomas have been implicated as useftihese lesions were reviewed by a protocol identical
predictors for recurrent adenomaéo that u_sed in the |n|t|_a| screening, anq _pgthologgsts
. were blinded to the diagnosis of the initial adego-

(2’1‘?”15’16)'The results from previous mas. During the 16-year follow-up period, 280 a-
studies(13,15,16),however, have been tients had metachronous adenomas identifiedt a
inconsistent. Studies to evaluate predidecation in the rectum that could be reached Iy a

was more than 1.0 cm in size. was of tors for recurrent adenomas are expensivigid sigmoidoscope (<15 cm from the anal verge),

villous/tubulovillous type, or showed
moderate to severe dysplasia. Much

because they require that colorectal end@38 (84.3%) patients had a metachronous adenoma
identifed at only one examination, 37 patients had a

scopic examination be systemaucally re'metachronous adenoma identified at two exanﬁna-

stronger associations were observed for Peated over a long period of time, andions, and seven patients had a metachronousade-

advanced metachronous neoplasms,

which are defined as cancers or adeno-
mas with severe dysplasia, with multi-
variate adjusted relative risks (95%
confidence interval) of 4.2 (1.8-9.9) for
a large initial adenoma (>1.0 cm), 8.1
(4.2-15.6) for villous/tubulovillous ar-

thus they are not often practical. From
1977 through 1978, 1490 patients with
reCFal ‘?‘deno_mas V_Ve.re 'dem'f'e.d’ bY €X- affiliations of authorsG. Yang, H. Yu, S. Zheng,
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vere dysplasia. In particular, patients
who had a large (>1.0 cm) adenoma

with severe dysplasia at baseline had a

relative risk of 37 (7.8-174.7) of devel-
oping advanced metachronous neo-
plasms compared with patients who
had small adenoma(s) with mild dys-
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Table 1. Distributions of cohort members by selected patient characteristics and pathologic featuresvalid for all major analyses. AIP values reported

most advanced adenoma removed at the baseline screening are two-sided.
Men (n = 948) Women (n= 542) RESULTS
Indicator No. % No. % Multiplicity of initial adenomas was
Age groups, y* positively associated with the risk of
30-39 360 38.0 223 41.1 metachronous adenoma® for trend
g e 052 b 223 <.001), with an age- and sex-adjusted RR
=60 134 141 70 129 0f 2.7 (95% Cl= 2.0-3.7) for those who
No. of adenomas at baseline had three or more initial adenomas de-
1 865 91.2 497 91.7 tected (Table 2). The age- and sex-
2 27 2.9 7 13 adjusted RRs of metachronous adenomas
=3 56 5.9 38 7.0 I o
Histol ¢ index ad ; were also statistically significantly el-
istology of index adenoma S )
Tubular 866 914 499 921 evated for those V\_/hose |_n|t|al index ade
Tubulovillous 72 7.6 34 6.3  homa was tubulovillous/villous type, was
Villous 10 11 9 17 larger than 1.0 cm, or showed moderatg or
Dysplasia of index adenomat severe dysplasia. These RRs renzain
Mild 493 52.0 315 58.1 ; i
Moderate 418 e 512 305 es;entlally unchanged after_a_d_dltlo(gal
Severe 37 39 13 2.4 adjustment for the number of initial adge-
Size of index adenoma, cm* nomas. No statistically significant asgo-
=<0. . . -
0.5 765 80.7 431 79.5  ciations were observed between meta
0.6-1.0 137 14.5 84 155 chronous adenomas and the patient'sZage
>1.0 45 47 27 5.0 A
Shape of index adenomat and sex or the shape of the patient’s inflex
Pedunculated 450 475 331 611 adenqma. Results from the simple Co>§re-
Sessile 498 52.5 211 38.9 gression model that included the fipst

metachronous adenoma as the event gfere
*Adenoma detection rates were 1.16%, 0.85%, 1.08%, and 0.93% among men in the age groups of 3geg9.similar to those presented in Tablé 2.
40-49, 50-59, ane=60 years, respectively. The detection rates among women in the corresponding-laﬁ% adjusted RRs of metachronpus
groups were 0.68%, 0.48%, 0.64%, and 0.46%, respectively. d df 18 28 f 2
tPathology of the most advanced initial adenoma. a enomas rangeda from 1. tO' o~ or fa-
tients who had more than two initial ade-
nomas (RR= 2.8; 95% Cl= 2.0—3.9) ok
e e . (@]
those whose initial index adenoma

noma identified at more than two examinations. Any
new adenomas detected in areas 15 cm or more from
the anal verge in the follow-up examinations were
not considered to be metachronous adenomas in thieable 2. Relative risks (RRs) and 95% confidence intervals (Cls) for metachronous adenomas associat

¢/06

current analysis. Among those individuals with with selected characteristics of the initial adenomas* 3
metachronous adenomas, 15 patients were diag 3
nosed with rectal cancer. Age- and 3

Relative risks (RRs) were used to measure the No. of No. of new  sex-adjusted  Multivariate13
strength of the associations between the risk ofndicator person-years  adenomas  RR(95%CI)  RR (95% CIg]
metachronous adenomas and the characteristics Rb. of initial adenomas 2
initial adenomas. Because some subjects had meta-1 18467.9 269 1.0 (referent) %
chronous adenoma detected at two or more follow- 2 468.3 8 1.2 (0.6-2.6) N/A @
up examinations, a generalized Cox regression =3 1230.9 56 2.7 (2.0-3.7) >
model (MULCOX) was used in the analyses to ac-  Trend test P<.001 2
count for possible dependency of multiple eventgjjsiopathology of index adenomai >
(19,20).The hazard function is defined ak(t;Z) Tubular 18 656.7 275 1.0 (referent) 1.0 (referent)
= Aoi(D)eP14*0 wherek = 1, ... ,K, the numberof  Villous/tubulovillous 1510.4 58 2.7 (2.0-3.5)

2.6(2.0-3.8)
events for each patient. This model was used to COlbysplasia of index adenomat N

trol potential confounders and to derive adjusted “pjiiq 11249.6 142 1.0 (referent) 1.0 (referent)
RRs and 95% confidence intervals (Cls). We also Moderate 8281.1 177 1.8 (1.5-2.3) 1.8 (1.4-2.2)
used a simple Cox regression model in the analysis Severe 636.5 14 1.9(1.2-3.2) 1.9(1.1-3.2)
to examine the consistency of the results from these  Trend test P<.001 P<.001

two Cox regression models and found that consissjze of index adenoma, cmi

tency was very good. Because the MULCOX regres- <0.5 16318.4 254 1.0 (referent) 1.0 (referent)
sion model takes into account multiple events, we 0.6-1.0 2890.0 52 1.2 (0.9-1.5) 1.2 (0.9-1.6)
elected to use this method in our data analysis. Per- >1.0 942.8 27 1.8 (1.2-2.7) 1.6 (1.0-2.6)
sons were considered at risk for metachronous ade- Trend test P =.005 P=.01
nomas until the time of death, the identification ofShape of index adenomat

colorectal cancer, or the end of the study. A test for Pedunculated 10672.1 158 1.0 (referent) 1.0 (referent)
dose-response relationships across levels of study Sessile 9495.0 175 1.2(1.0-1.5) 1.2(1.0-1.5)

variables was performed by treating each ordindf
score variable as a continuous variable in the Cox *P values are two-sided.

model. Proportional hazards assumption for using tAdjusted for age, sex, and number of initial adenomas. M/Aot applicable.
the Cox regressions was examined and found to be fPathology of the most advanced initial adenoma.
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was 1.0 cm or more (RR= 1.8; 95% CI than 1.0 cm, it was 1.1 (0.7-1.9); and fomeoplasms included in the analysis were
= 1.2-2.9), was of the villous/ those whose initial index adenomamostly larger than 0.5 cm, and 15 of these

tubulovillous type (RR= 2.8;95% Cl=  showed severe dysplasia, it was 2.3 (1.4lesions were rectal cancers. The risk of
2.0-3.9), or showed severe dysplasia (RR.6). With exclusion of recurrent adeno-advanced metachronous neoplasms was
= 2.3; 95% Cl= 1.3-4.1). mas (n= 119) detected at the same lofound to be strongly associated with his-

To examine the consistency of the ob€ations as those of the initial adenomadplogic type, size, and the degree of the
served associations between pathologithe corresponding RRs (95% CIs) weralysplasia of the initial index adenoma but
features of the initial adenomas and th&.7 (1.9-3.8) for three or more adenomakess so for the number of initial adenomas
risk of metachronous adenomas over detected at baseline, 1.9 (1.3-2.6) for vil{Table 3). Older patients were more likely
16-year follow-up period, we performedlous/tubulovillous type of index initial ad- to develop advanced metachronous ade-
separate analyses for the periods frorenoma, 0.8 (0.4-1.5) for initial index ad-nomas than were younger patients; the
July 15, 1977, to July 14, 1983, and fromenoma larger than 1.0 cm, and 1.5 (1.0RR was 3.1 (95% Ck= 1.3-6.7) for the
July 15, 1983, to July 15, 1993, according.2) for initial index adenoma that showedage group of 60 years or older versus the
to the years of detection of metachronousevere dysplasia. These results indicatege group of 30—39 years. We also ana-
adenomas. No appreciable difference ithat the associations observed in thiyyzed the associations with large (>1.0
the strength of the associations was obstudy cannot be accounted for by the efem) metachronous adenomas and faynd
served in these two periods. To evaluatéct of incomplete excision of the initial that the results were similar to those %or
whether certain pathologic characteristicadenomas or synchronous adenomas. ddvanced metachronous adenomas. g
of the initial adenomas can be used tshould be noted that not all adenomas ex- The above risk factors for advan@d
predict the risk of metachronous adenoeluded above are those that were missedetachronous neoplasms were further
mas detected in more than one follow-upr incompletely removed at the initial analyzed to evaluate their combined |3re-
examination, we performed separatecreening. Therefore, the above analyseaficting value (Table 4). The risks of @
analyses for patients with metachronousepresent a very conservative approach teanced metachronous neoplasms m@re
adenomas detected at a single or at mukvaluate the potential bias, and the RRstatistically significantly elevated amtmg
tiple time points. The strengths of the asfrom these analyses may be substantiallpatients who were found at baseline?
sociation between baseline pathologicinderestimated. have index adenomas of the V|Iloas/
characteristics and the risks of metachro- We further assessed whether pathologubulovillous type or index adenon@s
nous adenomas were generally stronger ie features of the initial adenomas couldwvith severe dysplasia, regardless of size.
patients with multiple occurrences than irbe used to predict future risk of advancedPatients who had a large (>1.0 cm) m@e
those with a single occurrence. For exmetachronous neoplasms, defined as adenoma with severe dysplasia had ar&RR
ample, in the former group, the adjusteatarcinoma or an adenoma with severef 37 (95% Cl= 7.8-174.7) of developw@
RRs (95% CI) were 3.1 (1.6-5.9) fordysplasia. The advanced metachronowsdvanced metachronous neoplasms &Dm-
those with two or more initial adenomas,

2.8 (1.4-5.7) for those whose initial index Table 3. Relative risks (RRs) and 95% confidence intervals (Cls) for advanced metachrono

<
us
adenoma was of the villous/tubulovillous neoplasms* associated with characteristics of the initial adenomast 3
type, 3.1 (12_80) for those who had a Age- and sex-adjusted Multivariate adjuste g
large (1.0 cm) initial adenoma, and 3.4indicator No. of events RR (95% Cl) RR(95% C)¥ 3
(1.4-8.0) for those whose initial adenom a
o of adenomas at baseline >
showed severe dysplasia. The corresponad- 49 1.0 (referent) 2
ing RRs (95% CI) for the latter group 2 2 1.4 (0.4-5.2) N/A %
were 2.2 (1.4-3.3), 2.4 (1.6-3.5), 1.6 = Tren i test 7 2-‘;(9-953-4) 2
(0.9-2.6), and 1.9 (1.3-2.9). wopathol ¢ index ad 5 ' >
IStopatnology of Inaex aaenoma ©
To assess whether the associations ob" Tubular 33 1.0 (referent) 1.0 (referent) >
served above were affected by incomplete villous/tubulovillous 25 8.3 (4.3-16.0) 8.1(4.2-15.6) 3.
excision of the initial adenomas or syn-pysplasia of index adenomas N
chronous adenomas that were missed atl\/lll((ij 9 1-0§referent)) 10 greferent)) X
Moderate 40 5.9 (2.6-13.5 5.8 (2.6-13.3
the baseline screening, we performed Severe 9 14.4 (5.0-41.4) 14.4 (5.0-41.3)
similar multivariate analyses after exclud-  Trend test P<.001 P<.001
ing all adenomas (n= 106) detected at gjze of index adenoma, cm§
the first follow-up examination. Most of <0.5 33 1.0 (referent) 1.0 (referent)
the positive associations remained statis- 9-6-1.0 11 2.4 (1.3-4.6) 2.4 (1.2-4.6)
>1.0 14 4.4(1.9-10.2) 4.2 (1.8-9.9)
tically significant. The adjusted RR  "fjend test P<.001 P<.001
0,
(95% CI) of recurrent adenomas was 2. %hape of index adenomas
(1.6-3.3) for individuals who had three or Pedunculated 23 1.0 (referent) 1.0 (referent)
more adenomas detected at baseline. ForSessile 35 1.6 (0.9-2.9) 1.6 (0.9-2.8)

those whose initial index adenoma was of *Cancer or adenoma with severe dysplasia identified at follow-up
the villous/tubulovillous type, the RR 45\ -\ s are wo-sided.

(95% C') was 1.7 (1.2-2.5); for those tadjusted for age, sex, and number of initial adenomas.
whose initial index adenoma was larger §Pathology of the most advanced initial adenoma.
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Table 4. Relative risks (RRs) and 95% confidence intervals (Cls) for advanced metachronous cancer was found among patients whose
neoplasms* by joint distribution of selected pathologic features of the initial index adenoma  jhitial adenomas had severe dysplasia. In
that study, the degree of dysplasia was
graded with the same protocol used in this

Size of initial index adenoma

=10cm >1.0cm study (18). In the U.S. National Polyp

Characteristic of No. of  No. of No. of  No. of Study(13), only the number of initial ad-
index adenoma patients events RRT (95% CI) patients events RRT (95% CI) enomas was found to be a strong predictor
Histologic type for advanced metachronous adenomas.

Tubular 1321 32 1.0% (referent) 44 1 1.2 (0.2-8.8) ia i

Villous/tubulovillous 97 12 7.3 (3.8-14.2) 28 13 13.2 (4.2-41.8) Itis |Ik§|y that some of the adenqmas
Dvsplasia detected in the follow-up endoscopic ex-

ny’ld 784 9 1.08 (referent) 24 0 _ aminations in our study were synchronous

Moderate 598 33 55 (2.4-12.7) 34 7 14.9 (4.6-48.4) adenomas that were too small to be de-

Severe 36 2 11.2 (3.3-38.2) 14 7 37.0 (7.8-174.T)gcted and removed in the initial polypec-

N . N tomy; the results were essentially un-
Cancer or adenoma with severe dysplasia identified at follow-up.
tAdjusted for age, sex, and number of adenomas. changed, however, after all newly
tReference group for all comparisons involving histologic types and size of initial adenoma. discovered adenomas in the first folldy-
§Reference group for all comparisons involving type of dysplasia and size of initial adenoma. up examination were excluded from the
o
analyses. Although the strength of thedas-

) _ - N sociations was slightly reduced after &ve
pared with those having small adenoma(d)owever, was not statistically S|gn|f|cant,further excluded any recurrent aden odhas

yltZ?ildgg;plgT?. Hn? Rllgi/vgs |rf1tcreaseq)er£aps as a restult otf ar?mall samdple SiZ&utected at the same locations as those of
0 46. (95% Cl= 11.7-181.6) a er ex- ecause most metachronous adenomags. . o1 adenomas, the positive assdgia-
clusion of new adenomas detected in thare small, contain only tubular elements.. . L S
: S . tions persisted, indicating that our find-
first follow-up examination as outcomes. or have low-grade dysplasia, they are, for . . Q
. : iIngs cannot be explained entirely by the
the most part, pathologically unimportant . L e
: effect of incomplete excision of the initial
(5,7,13). Severe dysplasia, the hallmark o
. C . . adenomas or synchronous adenomas.
Our investigation has clearly shownof malignant transformation of adenomaNevertheless detection of s nchronc us
that certain characteristics of the initialis used synonymously with carcinonra q tach ' q yn th g |
adenomas are useful in predicting subsesitu (21).It has been reported that the fre2Nd Metac r_on(t)_us a ;]enolr;zs n e(fo-
qguent risk of developing metachronousjuencies of the p53 and APC gene muté{pw'ulf examinations sl_o_u | € Vieweaas
neoplasms, particularly cancer and adtions are higher in adenomas with severshqua y Important 'E ¢ |Ir_1|c_a lfraCthe' n
vanced metachronous adenomas. Thesgsplasia than in those with mild or mod-INiS Context, it may be clinically unimpdg-
findings are supported by several previerate dysplasig22—24). Konishi and t@ntto distinguish predictors for these %’0
ous studieg(?). Three follow-up studies Morson (21) suggested that severe dysYPes Of adenlc:mas. Although virtually &ll
(13,15,16)have been published on thisplasia per se may be the most selectivBatients (94.5%) received at least twogx-
topic. The U.S. National Polyp Studg3) marker of increased cancer risk. It is im-2minations during the 16-year follow-gp
found that the size and number of the iniportant, therefore, to predict the risk ofPeriod, the participation rates were lowSat
tial adenomas were associated with recueancer and metachronous adenomas withe year-4 (in 1981) and year-16 (in 1993)
rent adenomas. The study, however, didevere dysplasia. Our findings for thefollow-up examinations. The low partici-
not report the predicting value of the his-strong positive associations of pathologi®ation rates, part_lcularly mn the |%t
tologic type or degree of dysplasia of thefeatures of the initial adenomas and théollow-up examination, could introduge
initial adenomas. The second stu®s) risk of advanced metachronous neoSelection bias if participants and nongar-
found that the multiplicity and the size ofplasms are consistent with results froniicipants differed with regard to both ex-
the initial adenomas were independensome previous studig§,11,25).although posure variables (characteristics of 3he
predictors, whereas the presence of vilthe associations observed previously wereaseline adenomas) and outcomes (rigk of
lous elements and of severe dysplasia iweaker than those observed in this reportnetachronous adenomas). We fou#d,
the initial adenoma was not important inin a series of studie€l1,12,26)from the however, that patients who participated or
predicting metachronous polyps. Becausklayo Clinic, the risk of colorectal cancerdid not participate in the last follow-up
a high proportion of patients receivedwas twofold to fourfold elevated amongexamination were very similar with re-
their initial examinations only 6 months patients who had a large polyp. No infor-gard to all pathologic features of the ini-
before the follow-up examinations, it ismation, however, was provided in thosdial adenomas, indicating this bias may
likely that many of the adenomas detectedeports regarding the predictive value ohot be important in this study.
at the follow-up examinations are thosahe degree of dysplasia of the initial In summary, we have shown that the
that were missed at the initial examinaadenomas. In a cohort studgh) risk of metachronous adenomas, particu-
tion. This may affect the interpretation ofconducted in the U.K., the size, villouslarly carcinoma and adenomas with se-
the study results. The third stud¥6) sug- architecture, and dysplasia of the initiavere dysplasia, was closely associated
gested that the multiplicity of adenomasadenomas were found to be associataedith specific, easily ascertained, patho-
may be related to an increased risk of rewith the future risk of rectal cancer. Inlogic features of the initial adenomas.
current adenomas. This last associatiomparticular, a fivefold excess risk of rectalThis study has provided strong evidence

DiscussionN
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