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In the United States, colorectal cancer (CRC) is the 
fourth most common cancer diagnosed among men 
and women and the second leading cause of death 

from cancer.1 The majority of cases of CRC can be pre-
vented by the detection and removal of noncancerous 
adenomatous polyps (adenomas).2 As in other types of 
cancer, survival is significantly better when CRC is diag-
nosed early, while the disease is still localized.2

Since 2002, the United States Preventive Services 
Task Force (USPSTF) has recommended routine CRC 
screening of asymptomatic average-risk adults aged 50 to 
75 years.3 In 2018, the American Cancer Society (ACS) 
lowered the starting age for CRC screening to age 45 
years for people with average risk.4 CRC screening has 
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been a Healthcare Effectiveness Data and Information 
Set (HEDIS) quality-of-care measure since 2004 and is 
widely promoted as lifesaving.5 

Commercial payers (not Medicare or Medicaid) pro-
vide insurance to 75% of the approximately 61 million 
US adults aged 50 to 64 years,6 the ages that are appro-
priate for CRC screening. From 2000 to 2010, CRC 
screening rates improved from approximately 35% to 
almost 60%.7 However, in recent years, this increase has 
slowed dramatically, with the most recent estimate of 
62.4% of men and women aged ≥50 years who report 
CRC testing that is consistent with the guideline recom-
mendations.7 This results in a gap of approximately 18 
million commercially insured adults aged 50 to 64 years 
who are noncompliant with the USPSTF’s screening 
guidelines.3 Noncompliance may be related to access to 
screening, because noncompliant patients are dispropor-
tionately from rural areas.8

Although optical colonoscopy has been the domi-
nant method for CRC screening in the United States to 
date, other methods that are also recommended by es-
tablished guidelines include computed tomography 

(CT) colonography, guaiac-based fecal occult blood 
test, fecal immunochemical test, fecal immunochemi-
cal test-DNA (ie, Cologuard), flexible sigmoidoscopy, 
and flexible sigmoidoscopy with fecal immunochemical 
test.9,10 Offering patients choices for CRC screening 
appears to lead to higher screening rates and better 
screening compliance.10

In 2008, the ACS, the US Multi-Society Task Force 
on Colorectal Cancer, and the American College of 
Radiology recommended that clinicians make patients 
aware of the full range of CRC screening options, includ-
ing CT colonography.11 The new recommendation for 
screening from the ACS regarding a starting age of 45 
years is not reflected in this combined statement.4,11 In 
June 2016, the USPSTF recommended CRC screening 
by any of the methods mentioned above, including CT 
colonography.3 As a result, nongrandfathered Affordable 
Care Act (ACA) health plans must cover CT colonog-
raphy, with no patient cost-sharing, and CT colonogra-
phy screening is now incorporated into the HEDIS CRC 
screening quality-of-care measure.12-14 

Optical colonoscopy and CT colonography are the 
only CRC screening methods that visualize the entire 
colon; for this reason, they have the highest sensitivity 
for the detection of precancerous and cancerous adeno-
mas.15,16 Optical colonoscopy and CT colonography 
allow for the detection and subsequent removal of pre-
cancerous adenomas, which can prevent long-term and 
interscreening interval cancers. Patients who have a CT 
colonography screening that reveals a nondiminutive 
polyp (>6 mm) are referred to colonoscopy (and subse-
quent polypectomy). Although there is discussion about 
whether polypectomy is necessary for low-risk patients 
who present with small polyps (6-9 mm),15 Pickhardt and 
colleagues suggest that active surveillance of these other-
wise healthy patients would be cost-effective and prefer-
able to the patient.17

CT colonography also offers patient-centered ad-
vantages relative to optical colonoscopy and other 
CRC screening methods.16 Most optical colonoscopies 
include sedation and anesthesia, neither of which is 
routinely used for CT colonography. Because of anes-
thesia, patients who have had an optical colonoscopy 
must be accompanied home and will be absent from 
work the remainder of the day of the procedure, neither 
of which is required for patients who have CT colonog-
raphy.18 The potential for less lost work time with CT 
colonography versus other testing methods may be es-
pecially important to the working-age population and 
to employers. 

Moreover, CT colonography is less invasive than 
optical colonoscopy and has fewer complications.19 CT 
colonography can be performed by a radiology technol-

KEY POINTS

➤	 Computed tomography (CT) colonography is 
effective, has patient-centered advantages, and can 
increase colorectal cancer (CRC) screening.

➤	 This retrospective analysis compared the costs of 
CRC screening using CT colonography versus 
optical colonoscopy for patients with commercial 
insurance.

➤	 Annual CT colonography screening is 22% to 55% 
less costly than optical colonoscopy because it does 
not use anesthesia and requires fewer pathology 
services.

➤	 CT colonography for CRC testing offers more 
effective screening, more patient-centered 
advantages, and lower costs than optical 
colonoscopy.

➤	 As awareness of and demand for CT colonography 
screening increases, fees will decline and more 
non–hospital outpatient sites will likely offer CT 
colonography.

➤	 The use of CT colonography for CRC screening 
may appeal to currently unscreened individuals who 
have commercial health insurance.

➤	 CT colonography could cost up to 50% less than 
optical colonoscopy per screening year if the 
availability of CT colonography increases to meet 
the growing demand.
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ogist with the scan interpreted by a radiologist at anoth-
er site, which can be advantageous to patients in under-
served areas. In addition, ethnic groups who are at high 
risk for CRC and who remain underscreened because of 
cultural objections to optical colonoscopy may prefer 
CT colonography.20

CT colonography is an abdominal CT scan that can 
detect abnormalities outside of the colon; it always ex-
poses a patient to radiation. Experts have been unable to 
quantify patient harm from the reporting of extracolonic 
abnormalities or the radiation. Extracolonic reporting is 
beneficial if knowledge of the abnormality allows for 
timely intervention for conditions that are detrimental 
to a patient’s health, and is harmful if the exploration of 
insignificant findings results in unnecessary patient 
stress, intervention, and costs. 

The CT Colonography Reporting & Data System 
was established in 2005 as a mechanism of classifying 
CRC and extracolonic findings of CT colonography 
screenings, and consistent use of this system may 
reduce the reporting of nonsignificant extracolonic 
findings.21 In 2016, the USPSTF found insufficient evi-
dence to assess the population consequences of re
porting extracolonic findings.22 The task force also 
examined radiation exposure risk and concluded that 
ionizing radiation from a single CT colonography ex-
amination (1-5 mSv) repeated every 5 years is low 
compared with radiation from background sources (3 
mSv annually).22 Furthermore, a 2017 American Asso-
ciation of Physicists in Medicine policy states that 
there is no convincing epidemiologic evidence of in-
creased cancer incidence or mortality from low radia-
tion doses (ie, <100 mSv).23 

Our primary interest in this study is the cost of CT 
colonography screening. Because optical colonoscopy is 
considered a gold standard of CRC screening, and be-
cause the literature24 supports equivalent clinical out-
comes for CT colonography and optical colonoscopy,3 
we chose optical colonoscopy as the reference for this 
analysis of CT colonography cost. In published modeling 
of the Medicare population, the cost of CT colonogra-
phy compares favorably to optical colonoscopy, but the 
comparison has not been made for the commercial pop-
ulation.25 The use of anesthesia in optical colonoscopy 
(but not in CT colonography) is a significant source of 
costs and, as such, is an important consideration for med-
ical and pharmacy directors.

Methods
For historical cost and use patterns, we used the 4th 

quarter of the 2016 Truven Health MarketScan Com-
mercial Database (hereafter MarketScan), which in-
cludes health plan membership and claims data for 2016 

for approximately 28 million US employees and their 
dependents covered under fully insured and self-funded 
employer-sponsored health insurance. We also used the 
Medicare physician fee schedule for 2016.

Because the screening intervals for CT colonogra-
phy and optical colonoscopy differ, we developed a 
cost-per-screening-year metric to compare the 2 ser-
vices. We defined “cost per screening year” as the total 
cost of a screening service, divided by the interval years 
between screenings. This allowed a direct comparison 
of the cost of screening methods that have different 
screening intervals.

Our methodology had 3 steps. First, we estimated the 
cost per screening for optical colonoscopy using Market-
Scan 2016 US commercial claims data. Second, as a 
result of sparse commercial claims experience for CT 
colonography screening, we estimated CT colonogra-
phy cost per screening using several fee scenarios. Final-
ly, we converted optical colonoscopy and CT colonog-
raphy costs per screening to respective costs per screening 
year using real-world screening intervals obtained from 
the literature.26-29

The cost data include the screening service and ancil-
lary services. For example, a patient who had an optical 
colonoscopy may have several pathology services for bi-
opsies performed during the colonoscopy. For cost, we 
used the allowed charges paid by the payer, which would 
also include any patient cost-sharing.

Optical Colonoscopy Cost per Screening
We restricted the optical colonoscopy cost data anal-

ysis to plan members who had medical and prescription 
drug coverage, as reported in the MarketScan database; 
members’ age had to be between 45 years and <65 years. 
We included patients who were aged 45 to 49 years, be-
cause the US Multi-Society Task Force on Colorectal 
Cancer suggests that routine screening for people in this 
age range is appropriate for African Americans.30

We identified members with 1 facility or profession-
al optical colonoscopy claim (service) that had either 
a Healthcare Common Procedure Coding System 
(HCPCS) code that indicates that the optical colonos-
copy was for a screening procedure for an average-risk 
member, or, if the HCPCS code was ambiguous for 
screening, had an International Classification of Diseases, 
Tenth Revision, Clinical Modification (ICD-10-CM) di-
agnosis code for the screening of an average-risk mem-
ber. These HCPCS and ICD-10-CM code criteria 
avoided capturing screenings for high-risk individuals 
(such as those with a history of CRC) who are not can-
didates for CT colonography. We excluded optical 
colonoscopies with codes that indicate an incomplete 
colonoscopy or if an upper endoscopy was performed 
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the same day. The latter exclusion is because we could 
not easily distinguish the additional costs related to the 
upper endoscopy.

For the remaining optical colonoscopies, we identi-
fied other same-day optical colonoscopy–related ser-
vices and costs for the member. We summarized the 
optical colonoscopy–related costs, including anesthesia 
and pathology services that occurred on the same day, 
and categorized the costs as screening (ie, professional 
and facility services for the screening itself), anesthesia, 
or pathology. 

For the bowel preparation costs, we identified the 
prescription drug costs for laxatives in the 30 days before 
the optical colonoscopy. We did not include nonpre-
scription bowel preparation agents in our cost estimates.

Finally, we identified optical colonoscopy complica-
tion claim costs for the day of the procedure and the 30 
days after the procedure by summing the costs with diag-
nosis codes that may be attributable to complications. 
We based the list of diagnosis codes on the article by 
Levin and colleagues (see Appendix Table A.1 at www.
AHDBonline.com for all codes and descriptions).31

We divided the total costs for each service category by 
the number of screenings with any cost in the category 
to get the unit cost for each service category. In addition, 
we divided the costs by the number of unique screenings 
to get the cost per screening for each service category 
and for all services.

CT Colonography Cost per Screening
Nationally, fewer than 1% of CRC screenings in 2015 

were a CT colonography.32 Within the MarketScan 
claims data, less than 0.1% of CRC screenings in 2015 
were by CT colonography, which is an insufficient quan-
tity for a credible claims analysis. We instead used data 
from several sources to construct our cost scenarios. The 
scenarios included assumptions as to whether the service 
is performed in an outpatient hospital department, be-
cause the outpatient hospital site of service is associated 
with significantly higher commercial cost.

We constructed 4 scenarios for the average cost per 

screening year for CT colonography. These scenarios 
varied the screening fee by setting (ie, hospital outpa-
tient or non–hospital outpatient) and the distribution 
of screenings by setting (ie, outpatient hospital or non–
outpatient hospital). In developing the fee scenarios, 
we considered Medicare fees for diagnostic CT colo-
nography, because Medicare does not cover screening 
CT colonography, and we tested various ratios of com-
mercial to Medicare fees. Commercial reimbursement 
for imaging is variable, with radiology benefit managers’ 
fees being proximate to Medicare’s, but hospital outpa-
tient–based imaging is much higher. Therefore, there 
could be different scenarios to determine the cost of CT 
colonography. Nevertheless, we believe that our sce-
narios are a fair way to bracket the range of future 
commercial fees.

For the first scenario, we assumed that commercial 
screening CT colonography fees were higher than Medi-
care’s diagnostic CT colonography by the ratio of com-
mercial-to-Medicare diagnostic abdominal CT fees and 
that the portion of CT colonographies performed in the 
hospital outpatient and non–hospital outpatient settings 
would be the same as for commercial, nonemergency 
abdominal CTs. 

For the second scenario, we used the same fees as the 
first scenario and the same observed site-of-service distri-
bution as for commercial screening mammograms (the 
only widely adopted radiologic screening). 

For the third scenario, we assumed that the commercial 
CT colonography fee has the same fee relativity to the 
Medicare CT colonography fee as commercial-to-Medi-
care screening mammograms and the same site-of-service 
distribution as commercial screening mammograms. 

For the fourth scenario, we assumed that the commer-
cial screening CT colonography fee is 200% of Medi-
care’s diagnostic CT colonography fee, regardless of the 
site of service (Table 1). 

We calculated the commercial fees for diagnostic ab-
dominal CTs and mammograms using the same Market
Scan data and restrictions as for optical colonoscopies 
(Appendix Table A.1). We obtained the 2015 Medi-

Table 1 CT Colonography Cost Scenarios

Scenario CT colonography fee by scan type
Hospital outpatient/non–hospital 
outpatient site-of-service mix

1. Fees with same ratio to Medicare as diagnostic abdominal 
CTs with diagnostic abdominal CT site-of-service distribution

Medicare fee for diagnostic CT colonography × (commercial fee for 
diagnostic abdominal CT/Medicare fee for diagnostic abdominal CT)

Same mix as commercial diagnostic 
abdominal CTs

2. Fees with same ratio to Medicare as diagnostic abdominal 
CTs with mammography site-of-service distribution

Medicare fee for diagnostic CT colonography × (commercial fee for 
diagnostic abdominal CT/Medicare fee for diagnostic abdominal CT)

Same mix as for commercial screening 
mammography

3. Fees with same ratio to Medicare as mammography with 
mammography site-of-service distribution

Medicare fee for diagnostic CT colonography × (commercial fee for 
screening mammography/Medicare fee for screening mammography)

Same mix as commercial screening 
mammography

4. Fees 200% of Medicare, regardless of site of service Medicare fee for diagnostic CT colonography × 200% NA

CT indicates computed tomography; NA, not applicable. 
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care fees from the Centers for Medicare & Medicaid 
Services website.

We assumed that the unit costs for bowel preparation, 
complications, and follow-up were the same for CT colo-
nography and optical colonoscopy; therefore, we used 
the unit costs from the optical colonoscopy analysis, ex-
cept that for follow-up optical colonoscopy screening we 
assumed that everyone would have a pathology service. 
We also assumed that the percent of patients with pre-
scription bowel preparation would be the same for CT 
colonography and for optical colonoscopy. We relied on 
published estimates of the percent of CT colonographies 
that require follow-up (ie, 14.5%)26,33 and for the fre-
quency of optical colonoscopy complications (ie, 
0.4%).31,34 We multiplied the unit costs for each service 
by the frequency of each service to calculate the average 
cost by CT colonography.

Cost per Screening Year
Optical colonoscopy and CT colonography have dif-

ferent screening intervals. To compare the costs of optical 
colonoscopy with CT colonography, we divided our esti-
mates of the cost of optical colonoscopy and CT colonog-
raphy screenings by the estimated real-world screening 
intervals to calculate each cost per screening year.

People who have had an optical colonoscopy return 
for screening, on average, in 6 years (see Appendix 
Table A.2 at www.AHDBonline.com).27 This is earlier 
than is suggested by national optical colonoscopy guide-
lines, which recommend that people without adenomas 
(approximately 75% of people) should return in 10 years 
for their next screening and that the remaining 25% of 
people should return in 3 or 5 years, unless they have 
cancer.27-29 Studies suggests that approximately 75% of 
average-risk people who have an optical colonoscopy 
will have no adenomas, so the average screening return 
time when following the screening recommendations 
should be approximately 8.6 years.27-29

For CT colonography, we assumed that people will 
return, on average, in 4.9 years. The American Col-
lege of Gastroenterology recommends a 5-year screen-
ing interval for people who have had a CT colonogra-
phy and did not have a follow-up optical colonoscopy, 
and a 3-year screening interval for the approximately 
6% of those who have had an optical colonoscopy 
after which a high-risk adenoma was found11,26,30,35 (see 
also Appendix Table A.2). We did not find evidence 
suggesting that the real-world return interval is less 
than 4.9 years, which differs from a study by Pickhardt 
and colleagues.26

All data analyses were performed using SAS version 
9.4 (SAS Institute Inc; Cary, NC). The fee scenario 
models were created in Microsoft Excel 2016.

Results
We identified 798,143 optical colonoscopies, of which 

(in order of exclusion) 300,362 were coded as diagnostic 
or high-risk; 60,764 were coded as incomplete; 54,027 
were in plan members who had an upper endoscopy the 
same day; and 30,949 were for people aged <45 years or 
>65 years, which resulted in 406,068 screening optical 
colonoscopies for analysis (Figure).

We found that in 2016, the average screening optical 
colonoscopy cost was $2033. The cost of the screening 
itself was $1425, which is approximately 66% of the total 
fee associated with all screening services. Approximately 
46% of the people had prescription drug bowel prepara-
tion costs that averaged $103; approximately 81% of the 
people had anesthesia fees that averaged $410; approxi-
mately 64% of the members had pathology fees that av-
eraged $226; and approximately 1 of 270 people had 

Figure Colonoscopy Days Identified in the 2016 Truven 
Health MarketScan Commercial Database

All colonoscopy days
N = 798,143

Not a high-risk or 
diagnostic colonoscopy

N = 497,781

High-risk or diagnostic 
colonoscopy
N = 300,362

Complete procedures
N = 491,044

Incomplete procedures
N = 60,764

Does not have a same-
day endoscopy
N = 437,017

Endoscopy on the same 
day as colonoscopy

N = 54,027

Enrollee aged 45-64 
years

N = 406,068

Enrollee aged <45 or  
>65 years

N = 30,949

Final study cohort
N = 406,068
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optical colonoscopy–related complications that averaged 
approximately $22,400 (Table 2).

Combining the screening cost and ancillary costs, 
and dividing by the average return time of 6 years results 
in an optical colonoscopy cost of $340 per screening 
year (Table 2).

The non–CT colonography services associated with 
CT colonography, which were averaged per the screened 
members, include $48 for prescription bowel preparation 
(46.6% frequency), $4 for complications (0.02% fre-
quency), and $307 for referral to colonoscopy (14.5% 
frequency; Table 3). The cost for the CT colonography 
itself ranged from $330 to $1081, depending on the sce-
nario and the site of service; the total cost is inclusive of 
non–CT colonography services, referrals from CT colo-
nography to optical colonoscopy, and complications, 
and ranged from $689 to $1440 (Table 4).

Using the CT colonography screening interval of 
4.9 years resulted in CT colonography costs of $265, 
$249, $153, and $170 per screening year for scenarios 
1 to 4, respectively, and savings of 22%, 27%, 55%, 
and 50%, respectively, compared with optical colonos-
copy (Table 4).

Discussion
Our optical colonoscopy–related cost estimates and 

the high portion (ie, approximately 33%) of optical colo-
noscopy costs associated with ancillary services are con-
sistent with numbers reported in the literature.36 In re-
cent years, there have been increases in the use of 
anesthesia services, higher polyp detection rates, and, as 
a consequence, an increased use of pathology services.36 

The increase in polyp detection rate is likely a result of 
the implementation of optical colonoscopy quality mea-
sures based on polyp detection rates and adenoma detec-
tion rates.37 The anesthesia and polypectomy trends may 
not necessarily be in the best interest of plan members, 
because anesthesia and polypectomies increase the risk 
for complications and add to the cost of optical colonos-
copy that is paid by commercial payers. 

The ACA, which requires coverage without cost-shar-
ing of all USPSTF-recommended services, was followed 
by rules that also likely increased the cost to payers, in-
cluding a 2010 requirement that CRC screening pro
cedures that are initially coded as screening optical 
colonoscopies remain classified as screening optical 
colonoscopies even when polyps are found,38 and a 2016 
ACA requirement that anesthesia be covered for all op-
tical colonoscopies.39 Before 2016, some payers classified 
screening optical colonoscopies with polyps as diagnostic 
and did not cover anesthesia.39 

Now that it is endorsed by the USPSTF, CT colonog-
raphy has the potential to become a high-volume screen-
ing procedure. We present 4 commercial CT colonogra-
phy fee scenarios to estimate the commercial costs for 
CT colonography screenings, and each scenario com-
pares favorably to optical colonoscopy. We developed 
the CT colonography fee scenarios using the 2016 com-
mercial fees for other radiology services that are similar 
to CT colonography, relative to Medicare fees for the 
same services. 

In preparing the scenarios, we observed that commer-
cial fees associated with the radiology procedures varied 
based on the site of service and volume. High-volume 
screening procedures performed in freestanding facilities 
have the lowest fees relative to Medicare, and lower-vol-
ume diagnostic procedures performed in hospital outpa-
tient departments have the highest fees relative to Medi-
care. These dynamics suggest that expanding the use of 
screening CT colonographies can be attractive to payers 
and to providers.

Our 4 scenarios show that commercial CT colonogra-
phy screening is 22% to 55% less expensive than optical 
colonoscopy per screening year. We anticipate that as 
awareness of and demand for CT colonography screen-
ing increases, fees will decline and more non–hospital 
outpatient sites will offer CT colonography. An in-

Table 2 Total Commercial Costs of Optical Colonoscopy, 2016

Screening parameter
Commercially 

insured people, N Prevalence, %
Average unit 

cost, $
Cost per 

screening, $

Screening 406,068 100.0 1425 1425

Other services

Bowel preparation 189,322 46.6 103 48

Anesthesia 328,188 80.8 410 331

Pathology 261,324 64.4 226 146

Complications 1487 0.4 22,426 83

Subtotal 608

Total cost 2033 

Other variables

Time to next screening 
(real-world), yrs

6

Cost per year until 
next screening, $

340

Table 3 Cost of CT Colonography Other Services
Fee Unit cost, $ Frequency, % Cost, $

Ancillary fees

Bowel preparation 103 46.6 48

Referral to colonoscopya 2114 14.5 307

Complications 22,426 0.02 4

Total 359

aAssumes all referrals have pathology services.
CT indicates computed tomography.
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creased availability of CT colonography procedures in 
non–hospital outpatient sites may be particularly attrac-
tive to people for their relative geographic convenience.

The potential for CT colonography expansion is 
large: if half of the 18 million guideline-nonadherent US 
adults aged 50 to 65 years with commercial health insur-
ance use CT colonography for screening, there would be 
more than 1.8 million additional CT colonographies 
each year. An optical colonoscopy expansion could ac-
company a CT colonography expansion as well, because 
the current 60% compliance rate can accommodate in-
creases for all methods of screening.

We noted several advantages for people to use CT 
colonography rather than optical colonoscopy, including 
convenience, time-savings, and fewer complications 
thanks to the screening technique itself and avoiding 
anesthesia. Offering CT colonography as a screening 
choice for CRC is a clear win on all 3 dimensions of the 
Triple Aim, including (1) CRC screening by any meth-
od improves the health of populations; (2) CT colonog-
raphy improves the person’s experience of care relative 
to optical colonoscopy; and (3) CT colonography offers 
cost advantages relative to optical colonoscopy. We sug-
gest that payers and health systems that wish to improve 

population health and their CT colonography screening 
HEDIS scores should consider expanding the availability 
of CT colonography.

Our model assumes the USPSTF and other organiza-
tions’ recommendation that screening begin at age 50 
years. We did not comprehensively model the ACS’s 
recent recommendation of a starting age of 45 years, al-
though our testing shows that CT colonography’s cost 
relativities would be preserved.11

Limitations
This study has several limitations. Our analysis com-

pares CT colonography with optical colonoscopy, but we 
did not compare other methods. A comparison across all 
CRC screening methods for commercial payers would be 
useful and would need to consider the full follow-up re-
quired for a suspicious or indeterminate finding, which 
often involves optical colonoscopy. Such a comparison 
would need to account for the cost-benefit of the nonde-
tection of earlier precancerous adenomas, which is not 
available for stool-based methods, such as the fecal oc-
cult blood test or fecal immunochemical test. 

If optical colonoscopy were performed at recommend-
ed intervals instead of more frequently than recommend-

Table 4 Cost Scenario of Estimated Total CT Colonography Cost 

Scenario
Site of 
service

Distribution 
by site, %

Commercial as 
percentage of 
Medicare,a %

Adjusted CT 
colonography 

screening 
fee,b $

Ancillary 
fees,c $

Predicted 
total cost, $

Time until next 
screening, yrs

Cost per year 
until next 

screening, $

Savings 
compared  

with optical 
colonoscopy,d %

1. Fees with same 
ratio to Medicare as 
diagnostic abdominal 
CTs with diagnostic 
abdominal CT site-of-
service distribution

Hospital 
outpatient

74 459 1081 359 1440

Non–hospital 
outpatient

26 223 526 359 885

Composite 100 398 937 359 1296 4.9 265 22

2. Fees with same 
ratio to Medicare  
as diagnostic  
abdominal CTs with 
mammography site-of-
service distribution

Hospital 
outpatient

60 459 1081 359 1440

Non–hospital 
outpatient

40 223 526 359 885

Composite 100 365 859 359 1218 4.9 249 27

3. Fees with same 
ratio to Medicare as 
mammography with 
mammography site-of-
service distribution

Hospital 
outpatient

60 181 426 359 785

Non–hospital 
outpatient

40 140 330 359 689

Composite 100 164 387 359 746 4.9 153 55

4. Fees 200% of 
Medicare, regardless 
of site of service

Hospital 
outpatient

Non–hospital 
outpatient

Composite 200 471 359 830 4.9 170 50

aThe ratio of the observed 2016 MarketScan commercial fee to the Medicare fee.
bCommercial as a percentage of Medicare multiplied by the Medicare cost of a diagnostic CT colonography (HCPCS 74261, $235.60).
cAncillary fees include fees for prescription bowel preparation, pathology, and complications as in Table 3.
dOptical colonoscopy cost per year until next screening is described in Table 2.
CT indicates computed tomography; HCPCS, Healthcare Common Procedure Coding System.
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ed, the advantages of the CT colonography would be 
lower than we estimate. However, we are not aware of 
strong efforts to shift screening intervals to current rec-
ommendations. Conversely, if recommendations emerge 
for longer intervals than 5 years for CT colonography, 
the cost advantage of CT colonography would increase.

Furthermore, our analysis relies on claims from the 
2016 Truven Health MarketScan Database, which is a 
national insurance database of commercially insured 
plan members and claims. Other national databases and 
time periods may potentially produce different results. 

In addition, often there are significant regional, pro-
vider-specific, and payer-specific variations in costs as a 
result of differences in service-level fees and practice 
patterns (eg, the use of anesthesia and prescription bowel 
preparatory agents). These variations suggest that each 
care management organization should consider its cir-
cumstances in determining whether CT colonography 
offers cost-savings that are greater than optical colonos-
copy. Future reimbursement changes could cause our es-
timates to be obsolete.

Finally, several areas warrant further research. In our 
analysis of US commercial claims, we excluded approx-
imately 12% of the screening optical colonoscopies, 
because those people had a same-day upper endoscopy. 
This rate is similar to that reported in a 2015 Medicare 
analysis of CRC screening.36 Upper endoscopies are not 
recommended as a routine screening examination, and 
this practice could contribute to the overall invasive-
ness and potential complications associated with opti-
cal colonoscopy.40 More research into the short inter-
vals for repeated optical colonoscopies could be 
conducted through longitudinal claims data sets. Fur-
thermore, little is known about the potential advantag-
es offered by screening centers that have the capability 
to perform immediately an optical colonoscopy on 
people who have had a CT colonography and require 
additional testing, which avoids delayed or missed fol-
low-up appointments and the burden of additional 
bowel preparation.41

Conclusions
Our findings suggest that CT colonography for CRC 

screening offers effective screening, patient-centered 
advantages, and lower costs compared with optical 
colonoscopy. Therefore, CT colonography may be par-
ticularly appealing to the currently recommended but 
unscreened population of people who have commercial 
insurance. n
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