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Abstract
In conjunction with a pooled analysis of risk factors for
advanced adenomas [adenomas with severe dysplasia,
carcinoma in situ (CIS), and intramucosal carcinoma], we
undertook a reliability study on the pathological diagnosis
of advanced adenomas. We assessed intraobserver
agreement (using Kappa () as the measure of
agreement) across two time periods 10 years apart with a
single pathologist and interobserver agreement (using
Kappa) between two pathologists rating the same slides
concurrently. The study pathologists were blinded to the
original case classification. We used the slides of 190
colorectal adenomatous polyp cases (104 originally
diagnosed as advanced adenomas, 86 adenomas without
advanced lesions) from a colonoscopy-based case-control
study conducted in New York City between 1986 and
1988. We also assessed conditional agreement for 71
slides of advanced adenomas from four adenoma casecontrol studies conducted in different geographic regions
of the United States in the 1990s. Intra- and
interobserver agreement was only fair to moderate on the
classification of both histological type (villous,
tubulovillous, and tubular: intraobserver  ⴝ 0.28; 95%
confidence interval (CI), 0.17– 0.39; interobserver  ⴝ
0.48; 95% CI, 0.33– 0.62) and degree of dysplasia (none/
mild, moderate, severe, CIS, and intramucosal:
intraobserver  ⴝ 0.20; 95% CI, 0.12– 0.28; interobserver
 ⴝ 0.42; 95% CI, 0.29 – 0.55). Using broader, rather
than finer, classifications for degree of dysplasia
substantially improved the reliability (interobserver
agreement for high-grade dysplasia (including severe
dysplasia, CIS, and intramucosal carcinoma) versus lowgrade dysplasia:  ⴝ 0.69; 95% CI, 0.55– 0.83). These
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findings suggest that future epidemiological studies of
advanced adenomas should use broad categories, such as
high-grade versus low-grade dysplasia, include central
review of all slides, and take measurement error into
account in sample size calculations.
Introduction
Although most colorectal carcinomas are thought to arise from
colorectal adenomas (1–3), most adenomas, which are quite
common, do not progress to invasive carcinoma (3, 4). Therefore, the study of advanced adenomas (those with severe dysplasia, CIS,2 and intramucosal carcinoma), which have a
greater likelihood of progressing to cancer, is necessary for
understanding risk factors for progression along the adenomacarcinoma sequence. Determination of the reliability in classifying these lesions is critical to such analyses.
In conjunction with a pooled analysis of risk factors for
advanced colorectal adenomas, we undertook a study to assess the
reliability of pathologists in classifying severe dysplasia, CIS, and
intramucosal carcinoma. These three types of lesions, referred to
collectively here as advanced adenomas, are distinct from, and
intermediate in risk between, purely benign adenomas and clinically important invasive cancer. Pathologists generally differ in the
nomenclature they apply to advanced adenomas (e.g., some use
only the term severe dysplasia; others use CIS; relatively few use
intramucosal carcinoma). Generally, pathologists use the term
severe dysplasia as a synonym for CIS to describe abnormal
cellular growth confined to the intraepithelial layer and not extending into the lamina propria; they use the term intramucosal
carcinoma to describe abnormal cellular growth that extends into
the lamina propria but does not invade the submucosa (5).
Materials and Methods
Study Subjects. We first considered all of the cases of advanced adenomas and a random sample of nonadvanced adenomas identified in a case-control study of adenomatous polyps
conducted in three NYC colonoscopy-based practices from
1986 to 1988 (6, 7). We were able to collect slides to review for
88% of the 215 eligible subjects. These included 104 cases of
advanced adenomas and 86 nonadvanced adenomas.
Second, we reviewed slides from 71 subjects identified as
having CIS or severe dysplasia from four endoscopy-based
case-control studies of adenomatous polyps (University of Minnesota, University of North Carolina, Wake Forest University,
and University of Southern California). Slides were not available for 11 (13.4%) of the eligible cases from these four study
sites. Three of these studies used subjects attending colonoscopy clinics (University of Minnesota, University of North
Carolina, and Wake Forest University); the other (University of
Southern California) recruited subjects undergoing sigmoidos-
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Table 1 Intraobserver agreementa for the classification of histology among
subjects in the NYC colonoscopy-based case-control study (1988, 1998)

Table 2 Intraobserver agreement for the degree of dysplasia among subjects
in the NYC colonoscopy-based case-control study (1988, 1998)
1998 Degree of Dysplasia Classificationa

1998 Histology Classification
1988 ratings
Tubular
Tubulovillous
Villous
Total

Total
Tubular

Tubulovillous

Villous

55
52
2

9
54
10

0
3
1

64
109
13

109

73

4

186b

1988 ratings

Total
None or mild Moderate Severe CIS Intramucosal

None or mild
Moderate
Severe
CIS
Intramucosal

 ⫽ 0.28; 95% CI, 0.17– 0.39. Weighted  ⫽ 0.32; 95% CI, 0.22– 0.42.
The totals do not equal the number of cases reviewed because of missing
information.

8
9
1
2
2

13
16
13
19
6

4
12
8
12
11

1
2
1
9
6

1
0
1
6
27

27
39
24
48
52

67

47

19

35

190

a

Total

b

22

1998 Degree of Dysplasia Classificationb
1988 ratings

copy screening. Eligibility and characteristics of these study
subjects are described in detail elsewhere (8 –11).
Study Design. We assessed intraobserver agreement (same
pathologist (Pathologist A) rating on two different occasions)
and interobserver agreement [two different pathologists (Pathologists A and B) rating within the same time interval] using
H&E-stained slides from subjects with adenomatous polyps.
Two pathologists, blinded to the original classification as well
as to each other’s results, classified the specimens by histological type (tubular, tubulovillous, villous) and by degree of
dysplasia (none or mild, moderate, severe, CIS, and intramucosal carcinoma). Degree of dyplasia was also examined using
the WHO classification: (a) low-grade dysplasia (none, mild, or
moderate); and (b) high-grade dysplasia (severe dysplasia, CIS,
or intramucosal carcinoma). The two pathologists did not confer over case definitions before the start of the study because
our aim was to estimate the reliability for cases combined
retrospectively from several different hospitals, i.e., reliability
under a more typical scenario for epidemiological studies that
pool data from several sites.
Intraobserver Agreement. The main analysis was conducted
using subjects from the NYC study. The same pathologist
(Pathologist A) from the original study reviewed slides from
subjects with advanced and nonadvanced adenomas blinded to
the original diagnosis. We assessed the agreement between two
ratings that were made 10 years apart (1988 and 1998). To
complement these analyses, we also assessed intraobserver
agreement in another group of NYC subjects (n ⫽ 89). Several
months to 1 year separated these two ratings, which were
performed during the original study period 1986 –1988.
Interobserver Agreement. Two pathologists (A and B) rated
the same group of subjects (n ⫽ 99) in 1998. These 99 subjects
represented a subset of the 190 subjects assessed for intraobserver
agreement; ⬃50% had advanced adenomas and 50% did not. All
of the ratings were performed blinded to the original classification
as well as to the rating of the other pathologist.
Conditional Agreement. In addition to the NYC sample, we
requested all of the available slides for the cases diagnosed with
advanced adenomas at each of the other four study sites (University of Minnesota, University of North Carolina, Wake Forest University, and University of Southern California). Each of
these studies used a uniform pathology review for case diagnosis, and intramucosal carcinoma was not a separate category
in their review. Pathologist A reviewed all of the slides from
these 71 cases. Because slides for the adenoma controls were
not available for these four sites, only conditional agreement
was estimated for these cases, i.e., given that the study site
classified the cases as advanced adenomas, what percentage
were similarly classified by Pathologist A?

Total

Low-grade dysplasiac

High-grade dysplasiad

Low-grade dysplasia
High-grade dysplasia

46
43

20
81

66
124

Total

89

101

190

 ⫽ 0.20; 95% CI, 0.12– 0.28. Weighted  ⫽ 0.38; 95% CI, 0.29 – 0.47.
 ⫽ 0.32; 95% CI, 0.19 – 0.46.
Includes none, mild, and moderate dysplasia.
d
Includes severe, CIS, or intramucosal carcinoma.
a
b
c

Comparison with Community Pathologists. A final comparison was made between the original case classifications made by
Pathologist A in 1988 with the diagnosis and classification made
in 1988 by “community” pathologists in the NYC study (n ⫽ 318).
These pathologists were unidentified members of the university
hospitals affiliated with the colonoscopy-based practices.
Statistical Methods. We used the Kappa statistic (12, 13), which
reflects the agreement between two measurements (e.g., two observers or a single observer across two time periods) after removing chance agreement, as a measure of reliability. A value close to
1 represents almost perfect agreement whereas values close to or
below 0 represent poor agreement. A useful scale for the interpretation of the Kappa estimate was developed by Landis and Koch
(13): 0.81–1.00,“almost perfect”; 0.61– 0.80, “substantial”; 0.41–
0.60, “moderate”; 0.21– 0.40, “fair”; 0.00 – 0.20, “slight”; and
⬍0.0, “poor” agreement. We computed the weighted Kappa when
the classification scheme had more than two categories; greater
weight was given to differences in nonadjacent categories than to
differences in adjacent categories (12). Conditional agreement is
reported using percentages. In addition to these analyses, we
examined whether the magnitude of agreement for a given pathological characteristic differed by the level of another pathological
characteristic.
Results
Intraobserver Agreement. Tables 1and 2 report the results
for intraobserver agreement for histological type and degree of
dysplasia. The Kappa statistic for histological classification
(Table 1;  ⫽ 0.28; 95% CI, 0.17– 0.39) was in the range of fair
agreement (13). Collapsing the histological categories into any
villous component (tubulovillous and villous) versus tubular
improved the intraobserver agreement ( ⫽ 0.36; 95% CI,
0.24 – 0.47).
The Kappa statistics for degree of dysplasia are reported in
Table 2. Less agreement was seen, as expected, when all five
categories of the degree of dysplasia were used ( ⫽ 0.20; 95%
CI, 0.12– 0.28). The intraobserver agreement was higher when
examining high-grade versus low-grade dysplasia ( ⫽ 0.32;
95% CI, 0.19 – 0.46). Intraobserver agreement was also assessed within 1 year of the original classification in 1988
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Table 3 Interobserver agreementa for the classification of histology among
subjects in the NYC colonoscopy-based case-control study (1998)

Table 4 Interobserver agreement for the degree of dysplasia among subjects
in the NYC colonoscopy-based case-control study (1998)

Pathologist A: histology classification
Pathologist B

Pathologist A: degree of dysplasia classification
Total

Tubular

Tubulovillous

Villous

Tubular
Tubulovillous
Villous

45
10
1

6
23
10

0
1
1

51
34
12

Total

56

39

2

97b

Pathologist B

Total
None or mild Moderate Severe or CIS Intramucosal

 ⫽ 0.48; 95% CI, 0.33– 0.62. Weighted  ⫽ 0.53; 95% CI, 0.40 – 0.66.
The totals do not equal the number of cases reviewed because of missing
information.
a

None or mild
Moderate
Severe or CIS
Intramucosal

13
4
0
0

15
19
3
1

1
9
16
1

0
1
7
9

29
33
26
11

Total

17

38

27

17

99

b

among 89 subjects (data not shown); results for histology and
degree of dysplasia yielded similar findings to those reported in
Tables 1 and 2.
Interobserver Agreement. Tables 3 and 4 report the results
for the interobserver agreement of histological type and degree
of dysplasia. The interobserver agreement for histological type
was moderate (Table 3;  ⫽ 0.48, 95% CI, 0.33– 0.62; weighted
 ⫽ 0.53; 95% CI, 0.40 – 0.66). Collapsing the histological
categories into any villous component (tubulovillous and villous) versus tubular improved the intraobserver agreement ( ⫽
0.65; 95% CI, 0.50 – 0.80).
The interobserver agreement for degree of dysplasia (Table
4) using four categories was also moderate ( ⫽ 0.42; 95% CI,
0.29 – 0.55; weighted  ⫽ 0.59; 95% CI, 0.47– 0.70). Collapsing
into two groups of high-grade dysplasia versus low-grade dysplasia improved the agreement substantially ( ⫽ 0.69; 95% CI,
0.55– 0.83). If we assume Pathologist A is the “gold standard,” this
level of agreement corresponds to a sensitivity for high-grade
dysplasia of 75% and a specificity of 92.7%.
Conditional Agreement. Agreement in classifying cases from
four study centers was assessed using 71 cases diagnosed with
either severe dysplasia or CIS. Pathologist A classified 82%
percent of these 71 cases as severe dysplasia, CIS, or intramucosal carcinoma.
Comparison with Community Pathologists. The interobserver agreement for histological type was fair ( ⫽ 0.31; 95%
CI, 0.23– 0.39; and weighted  ⫽ 0.35; 95% CI, 0.27– 0.43).
The interobserver agreement for degree of dysplasia using five
categories was slight ( ⫽ 0.05; 95% CI, 0.02– 0.09; and
weighted  ⫽ 0.14; 95% CI, 0.08 – 0.19). Collapsing these
groups into high-grade versus low-grade dysplasia improved
the agreement only modestly ( ⫽ 0.14; 95% CI, 0.07– 0.20).
Interactions among Reliability Estimates. We further explored differences in reliability estimates between the two study
pathologists by other pathological characteristics. Interobserver
agreement for dysplasia was very similar across histological
subtype and size of adenomas (range for , 0.56 – 0.70). In
contrast, interobserver agreement for histological classification
was higher for adenomas with low-grade dysplasia versus highgrade dysplasia ( ⫽ 0.61 versus  ⫽ 0.34) and for small (⬍1
cm) adenomas as opposed to large (ⱖ1 cm) adenomas ( ⫽
0.55 versus  ⫽ 0.26).
Discussion
We found that intraobserver and interobserver agreement for
degree of dysplasia for colorectal adenomas was fair to moderate. Intraobserver agreement was generally lower than interobserver agreement; this may reflect the fact that 10 years
elapsed between the observer’s ratings, and, in particular, sci-

Pathologist A: degree of dysplasia classification
Pathologist B

Total

Low-grade dysplasiac

High-grade dysplasiad

Low-grade dysplasia
High-grade dysplasia

51
4

11
33

62
37

Total

55

44

99

 ⫽ 0.42; 95% CI, 0.29 – 0.55. Weighted  ⫽ 0.59; 95% CI, 0.47– 0.70.
b
 ⫽ 0.69; 95% CI, 0.55– 0.83.
c
Includes none, mild, and moderate dysplasia.
d
Includes severe, CIS, or intramucosal carcinoma.
a

entific thinking about the topic of advanced adenomas has
changed. For example, some advocate finer distinctions for
investigations of biological alterations and broader distinctions,
such as low- and high-grade dysplasia, for clinical purposes
(14). Interobserver agreement was dramatically improved by
using the broader categories of high-and low-grade dysplasia
( ⫽ 0.69; 95% CI, 0.55– 0.83).
Estimates for both intra- and interobserver agreement were
more similar for histological subtype (tubular, tubulovillous, and
villous) and were in the fair to moderate range. Collapsing histological categories into any villous versus only tubular improved
both the intra- and interobserver reliability. Intraobserver agreement was lower than interobserver agreement, but again this could
reflect the passage of time and changes in rating criteria. Using
weights to reflect changes between categories did little to affect the
Kappa estimate, primarily because the largest differences in agreement occurred between adjacent categories.
Overall, we found a high degree of conditional agreement
(82%) when agreement was defined broadly as high-grade
dysplasia (severe dysplasia, CIS, intramucosal carcinoma).
These data argue for combining cases of severe dysplasia, CIS,
and intramucosal carcinoma into a single case group, because
the terminology is used differently across study sites. Agreement is substantially reduced if one were to combine cases
identified solely by community pathologists and not through a
central review. For example, in contrast to these data from four
centers, which used uniform pathological review, only slight
agreement was found when comparing the central review with
community pathologists.
We also examined whether agreement for one pathological
characteristic differed by the level of another characteristic.
Such interactions have not been previously evaluated but are
important to consider given the strong correlation between size,
degree of dysplasia, and histological subtype within an adenoma (15–17). Although we found no differences in the level of
agreement for dysplasia (high- versus low-grade) by size or
histological subtype of adenoma, agreement of histological
subtype was lower for large adenomas and for adenomas with
high-grade dysplasia. Large size, villous histology, and highgrade dysplasia all increase the malignant potential of adenomas (5, 15–20). If these data reflect true differences, they argue
for focusing on dysplasia as opposed to histological subtype,
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because the reliability for dysplasia may not depend on the
other two characteristics.
Although these data indicated only a fair-to-moderate amount
of agreement in the classification of colorectal adenomas, they are
nevertheless consistent with three earlier studies examining the
degree of dysplasia in colorectal adenomas (21–23). The first of
these studies (21) rated 100 adenomas and reported interobserver
agreement ranging from 0.04 to 0.28 and intraobserver agreement
ranging from 0.33 to 0.45. The second study (22) rated 56 adenomas and reported intraobserver agreement ranging from 0.68 to
0.81 and interobserver agreement ranging from 0.35 to 0.57 (22).
The third study (23) rated 187 adenomas and reported intraobserver agreement ranging from 0.31 to 0.91 and interobserver
agreement ranging from 0.30 to 0.36 for degree of dysplasia (23).
Disagreement in classifying dysplasia is by no means unique to
colorectal neoplasia. Studies of breast (24), cervix (25), prostate
(26), and oral noninvasive lesions (27) report Kappa statistics in
the range of 0.2– 0.45 for agreement in degree of dysplasia. The
implication of these levels of disagreement for epidemiological
research needs to be considered, especially in the context of the
rise in cancer screening, which leads to increased identification of
early lesions such as CIS.
What are the clinical and epidemiological implications of
this magnitude of measurement error? Many clinicians argue
logically that because the adenoma is usually removed irrespective of such fine classifications, such fine distinctions are not
important. Nevertheless, many data exist to support the fact that
size, histological subtype, and degree of dysplasia are related to
the risk of adenoma recurrence and, in particular, subsequent
cancer (19, 20). A reliable distinction among histological subtypes and degree of dysplasia is, therefore, needed to recommend targeted follow-up strategies for patients with adenomas
more in line with future risk (21). However, our data reveal the
many obstacles that confront the use of such classifications in
a clinical setting. First, only histological subtype and size of
adenoma are usually reported by community pathologists. Second, the reliability estimates reported here pertain to two academic pathologists who are highly specialized in the field of
minimally invasive tumors. Thus, reliability in a clinical setting
would likely be substantially lower (see “Results” for our
comparison with community pathologists).
Disagreement in pathological classification also has implications for epidemiological analyses. To understand whether
subjects with advanced adenomas differ from the majority of
adenoma subjects without advanced adenomas, analyses comparing these groups need to be undertaken. Measurement error
can, therefore, hamper detection of such differences. In sum,
these data suggest that reliably distinguishing between severe
dysplasia, CIS, and intramucosal carcinoma may not be feasible
in research studies. The data thus support grouping together
advanced adenoma cases with severe dysplasia, CIS, and intramucosal carcinoma into a single case group for epidemiological studies. Such studies require central review, however,
because most advanced adenomas are not classified as such by
community pathologists and, even among a small set of pathologists, the use of these terms can differ.
Acknowledgments
We thank Dr. Heidrum Rotterdam for her expertise in pathological review of
cases and Dr. Robert Sandler for contributing cases to this study.

References
1. Fearon, E. R., and Volgelstein, B. A genetic model for colorectal tumorigenesis. Cell, 61: 759 –767, 1990.

2. Hill, M. J., Morson, B. C., and Bussey, H. J. R. Aetiology of adenomacarcinoma sequence in the large bowel. Lancet, 1: 245–247, 1978.
3. Neugut, A. I., Jacobson, J. S., and DeVivo, I. Epidemiology of colorectal
adenomatous polyps. Cancer Epidemiol. Biomark. Prev., 2: 159 –176, 1993.
4. Peipins, L. A., and Sandler, R. S. Epidemiology of colorectal adenomas.
Epidemiol. Rev., 16: 273–297, 1994.
5. Fenoglio-Preiser, C. M., Lantz, P. E., Davis, M. D., Listrom, M. B., and Rilke,
F. O. Gastrointestinal Pathology: An Atlas and Text. New York: Raven Press, 1989.
6. Neugut, A. I., Lee, W. C., Garbowski, G. C., Waye, J. D., Forde, K. A., Treat,
M. R., and Fenoglio-Preiser, C. Obesity and colorectal adenomatous polyps.
J. Natl. Cancer Inst. (Bethesda), 83: 359 –361, 1991.
7. Terry, M. B., and Neugut, A. I. Smoking and the adenoma-carcinoma sequence. Am. J. Epidemiol., 147: 903–910, 1998.
8. Potter, J. D., Bostick, R. M., Grandits, G. A., Fosdick, L., Elmer, P., Wood, J.,
Grambsch, P., and Louis, T. A. Hormone replacement therapy is associated with
lower risk of adenomatous polyps of the large bowel: the Minnesota Cancer
Prevention Research Unit Case-Control Study. Cancer Epidemiol. Biomark.
Prev., 5: 779 –784, 1996.
9. Sandler, R. S., Lyles, C. M., McAuliffe, C., Woosley, J. T., and Kepper, L. L.
Cigarette smoking, alcohol, and the risk of colorectal adenomas. Gastroenterology, 104: 1445–1451, 1993.
10. Sandler, R. S., Galanko, J. C., Murray, S. C., Helm, J. F., and Woosley, J. T.
Aspirin and nonsteroidal anti-inflammatory agents and risk for colorectal adenomas. Gastroenterology, 114: 441– 447, 1998.
11. Probst-Hensch, N. M., Sinha, R., Longnecker, M. P., Witte, J. S., Ingles,
S. A., Frankl, H. D., Lee, E. R., and Haile, R. W. Meat preparation and colorectal
adenomas in a large sigmoidoscopy-based case-control study in California
(United States). Cancer Causes Control., 8: 175–183, 1997.
12. Fleiss, J. L. Statistical Methods for Rates and Proportions pp. 217–234. New
York: John Wiley, 1981.
13. Landis, J. R., and Koch, G. G. The measurement of observer agreement for
categorical data. Biometrics, 33: 159 –174, 1977.
14. Fenoglio-Preiser, C. M., Noffsinger, A. E., Lantz, P. E., Stemmerman, G. N.,
and Rilke, F. O. Gastrointestinal Pathology an Atlas and Text. Philadelphia:
Lippincott-Raven Press, 1999.
15. Muto, T., Bussey, H. J. R., and Morson, B. C. The evolution of cancer of the
colon and rectum. Cancer (Phila.), 36: 2251–2270, 1975.
16. Shinya, H., and Wolff, W. I. Morphology, anatomic distribution and cancer
potential of colonic polyps. Ann. Surg., 190: 679 – 683, 1979.
17. DiSario, J. A., Foutch, P. G., Mai, H. D., Pardy, K., and Manne, R. K.
Prevalence and malignant potential of colorectal polyps in asymptomatic, average-risk men. Am. J. Gastroenterol., 86: 941–944, 1991.
18. Fenoglio-Preiser, C. M., Pascal, R. R., and Perzin, K. H. Tumors of the
Intestines. Washington, D.C.: Armed Forces Institute of Pathology, 1990.
19. Shinya, H. Colonoscopy: Diagnosis and Treatment of Colonic Diseases. New
York: Igaku-Shoin, 1982.
20. O’Brien, M. J., Winawer, S. J., Zauber, A. G., Gottlieb, L. S., Sternberg, S. S.,
Diaz, B., Dickersin, G. R., Ewing, S., Geller, S., Kasimian, D., Komorowski, R.,
Szporn, A., and Workgroup, at NPS. The National Polyp Study: patient and polyp
characteristics associated with high-grade dysplasia in colorectal adenomas. Gastroenterology, 98: 371–379, 1990.
21. Brown, L. J. R., Smeeton, N. C., and Dixson, M. F. Assessment of dysplasia
in colorectal adenomas: an observer variation and morphometric study. J. Clin.
Pathol., 28: 174 –179, 1985.
22. Fenger, C., Bak, M., Kronborg, O., and Svanholm, H. Observer reproducibility in grading dysplasia in colorectal adenomas: comparison between two
different grading systems. J. Clin. Pathol., 43: 320 –324, 1990.
23. Jensen, P., Krogsgaard, M. R., Christiansen, J., Braendstrup, O., Johansen,
A., and Olsen, J. Observer variability in the assessment of type and dysplasia of
colorectal adenomas, analyzed using kappa statistics. Dis. Colon Rectum, 38:
195–198, 1995.
24. Wells, W. A., Carney, P. A., Eliassen, M. S., Tosteson, A. N., and Greenberg,
R. Statewide study of diagnostic agreement in breast pathology. J. Natl. Cancer
Inst. (Bethesda), 90: 142–145, 1998.
25. de Vet, H. C., Knipschild, P. G., Schouten, H. J., Koudstaal, J., Kwee, W. S.,
Willebrand, D., Sturmans, F., and Arends, J. W. Interobserver variation in histopathological grading of cervical dysplasia. J. Clin. Epidemiol., 43: 1395–1398, 1990.
26. Allam, C. K., Bostwick, D. G., Hayes, J. A., Upton, M. P., Wade, G. G.,
Domanowski, G. F., Klein, M. A., Boling, E. A., and Stilmant, M. M. Interobserver variability in the diagnosis of high-grade prostatic intraepithelial neoplasia
and adenocarcinoma. Mod. Pathol., 9: 742–751, 1996.
27. Karabulut, A., Reibel, J., Therkildsen, M. H., Praetorius, F., Nielsen, H. W.,
and Dabelsteen, E. Observer variability in the histologic assessment of oral
premalignant lesions. J. Oral. Pathol. Med., 24: 198 –200, 1995.

Downloaded from cebp.aacrjournals.org on January 16, 2021. © 2002 American Association for Cancer Research.

663

Reliability in the Classification of Advanced Colorectal
Adenomas
Mary Beth Terry, Alfred I. Neugut, Roberd M. Bostick, et al.
Cancer Epidemiol Biomarkers Prev 2002;11:660-663.

Updated version

Cited articles
Citing articles

E-mail alerts
Reprints and
Subscriptions
Permissions

Access the most recent version of this article at:
http://cebp.aacrjournals.org/content/11/7/660

This article cites 22 articles, 2 of which you can access for free at:
http://cebp.aacrjournals.org/content/11/7/660.full#ref-list-1
This article has been cited by 6 HighWire-hosted articles. Access the articles at:
http://cebp.aacrjournals.org/content/11/7/660.full#related-urls

Sign up to receive free email-alerts related to this article or journal.
To order reprints of this article or to subscribe to the journal, contact the AACR Publications
Department at pubs@aacr.org.
To request permission to re-use all or part of this article, use this link
http://cebp.aacrjournals.org/content/11/7/660.
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)
Rightslink site.

Downloaded from cebp.aacrjournals.org on January 16, 2021. © 2002 American Association for Cancer Research.

