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Differential Reporting of In Situ Colorectal Cancer 
in New York State and the United States

Francis P. Boscoe, PhDa; Lindsey M. Hutchison, MS, CTRa

Abstract: Background: Surveillance of colorectal cancer (CRC) at all stages of diagnosis, including in situ, is necessary to 
have a complete picture of the patterns and trends of this disease. However, registry data suggest that the reporting of in 
situ CRC is variable. Methods: We used SaTScan statistical software to identify significant clusters of unusual CRC stage 
distribution in New York State (NYS) among cases diagnosed between 2010 and 2014. These results were compared to the 
CRC stage distribution within the National Program of Cancer Registries and Surveillance, Epidemiology, and End Results 
Program (SEER) 18 registries for the same period. We also computed rates and trends by type of reporting source (hospital 
inpatient vs outpatient surgery center), and reviewed the opinions of several NYS pathologists regarding the dividing line 
between in situ carcinoma and high-grade dysplasia (HGD). Results: Seven areas within NYS were identified as having 
a statistically unusual proportion of in situ cases, ranging from 4% in Central New York to 22% on eastern Long Island. 
Nationally, the percentage ranged from 0.4% in the Seattle–Puget Sound SEER registry to 9.2% in Maryland. Feedback from 
clinicians revealed diverse opinions about the in situ/HGD boundary. Conclusions: In situ CRC is being reported inconsis-
tently within New York and the United States, and lacks a universally agreed-upon definition. The recent downward trend 
in in situ CRC reported in the literature may be an artifact of changes in reporting practices. 
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Introduction
In situ colorectal tumors are reportable to central 

cancer registries and are included in databases such as 
those published by the Surveillance, Epidemiology, and End 
Results (SEER) Program of the National Cancer Institute 
(NCI), the Centers for Disease Control and Prevention 
(CDC)’s National Program of Cancer Registries (NPCR), 
and the Commission on Cancer’s National Cancer Database 
(NCDB). Despite their potential to contribute useful infor-
mation to the understanding of patterns and trends and 
the evaluation of screening programs, they are frequently 
excluded from analyses. We reviewed several such analyses 
and none remarked on the reason for their exclusion.1-7 
We suspect that in some instances the decision was made 
passively, since the default setting in the SEER*Stat soft-
ware package is to exclude in situ tumors. In others, there 
may have been legitimate concerns about the imprecise 
boundary between high-grade dysplasia (HGD) and in situ 
cancer.8

Other studies, in contrast, have incorporated in situ 
colorectal tumors. In many of these, in situ and localized 
stage tumors were grouped together. For example, Yang et 
al grouped in situ and localized tumors in their estimate 
that 550,000 colorectal cancers (CRCs) were prevented in the 
United States through screening between 1987 and 2010.9 
Chien et al used the same grouping to evaluate the extent to 
which CRC survival varied by geographic location and stage 
at diagnosis.10 They found significant geographic variation 
for all stages, though the magnitudes of the variation for 

the local/in situ grouping were small. Sherman et al used 
the grouping to identify clusters of late vs early stage CRC 
in Florida.11 A study by Wang et al analyzed in situ CRC 
separately, and identified a significant long-term decline in 
rates which they attributed to enhanced screening.12 Chen 
et al observed the same finding, and attributed the cause 
to either screening or evolving definitions and terminology 
related to in situ cancer.8 

Here, we report on the geographic variation in the 
proportion of colorectal tumors with in situ stage between 
states and within New York State (NYS). We explore the 
reasons for the large observed differences, their impact on 
cancer registries, and their potential clinical implications. 

Methods
All CRCs diagnosed among NYS residents between 

2010–2014 recorded in the NYS Cancer Registry as of May 
2017 were selected for possible inclusion. These included 
International Classification of Diseases for Oncology, third 
edition (ICD-O-3)13 site codes C18.0–C18.9, C19.9, C20.9, 
and C26.0, excluding histologies 9050–9055, 9140, and 9590–
9992. Because information on tumor stage and geographic 
location were essential for the analysis, tumors reported 
only via death certificate or autopsy (n = 402) or that lacked 
an address or a geocodable address (n = 80) were excluded. 
Unstageable rectal melanomas (n = 80) were also excluded. 
The resulting cohort contained 48,713 unique tumors. We 
defined comparable cohorts for other state registries using 
publicly available data from the CDC’s NPCR and the NCI’s 
SEER Program.14,15 The SEER cohort included 8 states and 
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10 metropolitan areas or portions of a state. 15 The NPCR 
cohort included 45 states, the District of Columbia, and 
Puerto Rico.14 The SEER cohort and the NPCR cohort over-
lapped. Kentucky, Georgia, Louisiana, California, and New 
Jersey are included in both the SEER and NPCR overall 
percentages. 

For each cohort, we calculated the percentage of 
colorectal tumors with a stage of in situ, defined as the 
number with SEER Summary Stage 2000 (SS2000) code 0 
divided by the total. This step was repeated after stratifying 
by type of reporting source (hospital inpatient vs outpatient 
surgery center). We used Kulldorff’s spatial scan statistic16 
to determine the spatial variation of the in situ proportion 
within NYS. Specifically, we used the Bernoulli model 
within SaTScan software version 9.4.317 to identify high and 
low clusters of the in situ proportion, defining the in situ 
tumors as cases and the invasive tumors as controls. In all 
calculations, tumors with unknown stage (SS2000 code 9) 
were counted as invasive tumors, as their behavior code 
value is 3, which excludes in situ as a possible stage. 

Based on the SaTScan results, we selected 2 regions 
of similar underlying risk and similar population size, 
one with an unusually high proportion of in situ tumors 
(roughly corresponding to the city of Buffalo and its 
northern and eastern suburbs, hereafter called metropolitan 
Buffalo) and another with an unusually low proportion of in 
situ tumors (comprising Onondaga, Oswego, Cayuga, and 
Wayne counties, hereafter called Central New York) for more 
detailed analysis. Metropolitan Buffalo contained 1,815 
tumors with an invasive CRC incidence rate of 41.1 per 
100,000 (95% CI, 39.5–42.9) and Central New York contained 
1,829 tumors with an invasive CRC incidence rate of 39.9 
per 100,000 (95% CI, 38.0–41.9). In situ tumors from these 
areas were manually reviewed to confirm that the staging 
was consistent with the accompanying text. 

Figure 1. Areas with Unusually High or Low Percentages of 
Colorectal Cancer Staged as In Situ, New York State, 2010–2014, 

Relative to Statewide Average of 7.9%

Table 1. Percentage of Colorectal Tumors Staged as In Situ (SS2000 Code 0) for Selected Registries and Regions,  
2010–201414,15

Area All Sources
Reports from Outpatient 

Surgery Centers Only
Reports from Hospital 

Inpatients Only
Excluding High-Grade 

Dysplasia in Text

New York State 7.9 24.5 4.1  

Metropolitan Buffalo 14.4   6.0

Central New York 3.8   3.5

NPCR 4.7 18.1 4.1  

Maryland 9.2 39.0 5.5  

Washington 1.0 * 0.9  

SEER 18 3.9 10.9 3.7  

Kentucky 6.8 3.6 6.6  

Seattle–Puget Sound 0.4 0.0 0.4  

* Data suppressed due to fewer than 16 cases.
Blank cells are not applicable.
NPCR, National Program of Cancer Registries; SEER, Surveillance, Epidemiology, and End Results.
NPCR = 45 states, Washington DC, and Puerto Rico, including Maryland and Washington. A complete list of states is available at  
www.cdc.gov/cancer/public-use. 
SEER = 8 states and 10 geographical areas, including Kentucky and Seattle–Puget Sound. A complete list of registries is available at  
https://seer.cancer.gov/registries.

We lastly used the Joinpoint software package18 to 
examine longer-term in situ rate trends (2004–2014) for both 
New York and the 18 SEER registries,15 stratified by type of 
reporting source (hospital inpatient vs outpatient surgery 
center). 

Results
SaTScan17 identified 5 areas within New York with 

a high proportion of in situ tumors and 2 with a low 
proportion (Figure 1). In metropolitan Buffalo, 261 of 1,815 
colorectal tumors were in situ (14.4%), while in Central 
New York, 70 of 1,829 were in situ (3.8%), nearly a 4-fold 
difference. Table 1 lists these results along with additional 
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proportions for the SEER 18 registries,15 NPCR registries,14 
and selected individual SEER and NPCR registries, which 
range from 0.4% (Seattle–Puget Sound, SEER) to 9.2% 
(Maryland, NPCR). The average proportion for NYS (7.9%) 
was more than double that of the SEER 18 registries (3.9%). 

In metropolitan Buffalo, 162 CRC cases were reported 
with the term HGD in the pathology text section of the 
abstract (62.1% of the in situ cases), while in Central New 
York, there were 6 (8.6% of the in situ cases). If the 162 HGD 
cases in metropolitan Buffalo were removed, 6.0% of the 
remaining CRCs would be in situ (99 of 1,653). A large share 
of the cases in the metropolitan Buffalo area were reported 
by a single Buffalo-based facility. This facility reported 188 
of 623 colorectal cancers as in situ (30.2%), with 155 of these 
in situ cases being HGD. If these HGD cases were removed, 
7.1% of this facility’s colorectal cases would be in situ (33 
of 468).

Using the Joinpoint Regression Program,18 a compar-
ison of in situ rate trends over a decade was made for in 
situ CRCs in NYS and SEER 18 by reporting source (Figures 
2 and 3). NYS in situ CRCs reported by hospital inpatient 
and SEER 18 show a similar declining trend. The in situ 
rate trends for the same time period for NYS reported by 
outpatient surgery centers show an initial decline, but then 
an increase beginning in 2009.

Discussion
There is a wide range of in situ CRC rates and propor-

tions being reported by central registries nationwide. One 
possible issue may be the reporting of the term HGD. Chen 
et al pointed out that a change in the terminology being used 
(high-grade intraepithelial neoplasia instead of adenocarci-
noma in situ) may be contributing to the decline in Stage 
0 CRCs,8 as HGD is not a reportable cancer. There is much 
debate regarding HGD and carcinoma in situ terminology 
being used in the diagnosis of colon cancer. In 2006, severe 
dysplasia and carcinoma in situ were considered equivalent 
to HGD in colorectal adenomas.19 The American Cancer 
Society presently describes HGD, intramucosal carcinoma, 
carcinoma in situ, and carcinoma in the lamina propria as 
the earliest forms of colon cancer.20 However, the Facility 
Oncology Registry Data Standards (FORDS) manual 21 and 
the SEER Program Coding and Staging Manual22 instruct for 
histologies with a behavior code of 2 or 3 in ICD-O-314 to be 
reported; HGD does not meet this criteria. When there are 
many apparently synonymous terms for the same condi-
tion, the line for cancer reporting becomes blurry. While 
strictly speaking, HGD is not a reportable condition, it may 
be used to describe a reportable condition (in situ CRC). 

In NYS, pathologists are not using the term HGD in a 
consistent fashion. Some use this term interchangeably with 
carcinoma in situ, while others do not. An informal survey 
of pathologists at NYS reporting facilities found that some 
believe that HGD for colon is standard nomenclature and are 
reporting these cases as carcinoma in situ. Others use HGD 
to describe a point on a subjective continuum that is less 
than carcinoma in situ, instead describing a precancerous 
condition, and therefore not synonymous with carcinoma of 
any kind. Yet others realize that this is a subjective gray area 
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Figure 2. SEER (Surveillance, Epidemiology, and End Results)  
18 Reported In Situ Colorectal Cancer Rates (Age-Adjusted  

to the 2000 US Std Million per 100,000) by Reporting  
Source, 2004–201415

Figure 3. New York State (NYS) Reported In Situ Colorectal Cancer 
Rates (Age-Adjusted to the 2000 US Std Million per 100,000)  

by Reporting Source, 2004–2014
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unique to this site, and while strictly speaking there may 
be no such thing as in situ carcinoma in the colon,23 severe 
dysplasia, HGD, and intramucosal adenocarcinoma should 
reasonably be considered as equivalent terms for in situ 
carcinoma. Beyond this informal survey, we are unaware of 
any efforts to study this question.

The type of reporting source seems to be a factor 
in the declining in situ CRC rate reported by SEER. We 
acknowledge that this variable is not rigorously maintained 
by all registries, and so may not be entirely accurate. 
Nevertheless, as Figures 2 and 3 demonstrate, the hospital 
inpatient reporting source in NYS rate trend matches that of 
SEER 18, and when outpatient surgery centers are included, 
it accounts for the rising rates of in situ CRCs seen in NYS. 
Maryland reported the highest proportion of CRC cases as 
in situ in the United States, and captured 35.9% of these in 
situ cases through outpatient surgery centers. Seattle–Puget 
Sound reported the lowest proportion of in situ CRCs and 
captured zero in situ cases through this type of reporting 
source. In 2010 alone, an estimated 4.0 million endoscopies 
of the large intestine (which includes colonoscopies) and 
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1.1 million endoscopic polypectomies of the large intes-
tine were performed in ambulatory surgery centers in the 
United States.24 This raises the question: Are SEER and 
central registries capturing outpatient surgery center CRCs?

Conclusion
We found great variability in the reporting of in situ 

cancer cases, both between and within registries. Any study 
that has ever included in situ tumors was potentially biased 
by this inconsistent reporting. We believe that while most 
facilities are following similar practices in defining in situ vs 
HGD, there may be a few practices (such as in metropolitan 
Buffalo) that are classifying many more cases as in situ. 
Toll et al show that HGD leads to invasive carcinoma often 
enough that close clinical management and follow-up is 
warranted.25 Fleming et al point out that a diagnosis of HGD 
or intramucosal carcinoma in a biopsy or polypectomy 
should not change the decision-making for treatment, as 
surgical resection needs to be decided based on the overall 
appearance of the lesion, endoscopic ultrasound results, 
and endoscopic resectability. 26 But does this mean these 
HGD cases should be included in in situ cancer statistics? If 
so, there are potentially profound implications, since being 
told you have “cancer” and being told you have “dysplasia” 
elicit quite different psychological responses, even if the 
treatment is similar. 

Our findings highlight the value of clear and unam-
biguous terminology for counting cancer. Currently the 
term HGD is ambiguous, and leads to spurious differences 
in CRC in situ rates of an order of magnitude within and 
between registries. Existing data standards need to be clari-
fied to allow cancer registrars to collect the earliest stage of 
CRC uniformly. Until then, we would advise against using 
these data for cancer surveillance and research.
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