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Abstract

Objectives: There are signifi cant worldwide variations in the use of Computed Tomography (CT) scan for postoperative surveillance of patients after curative treatment 
for colorectal cancer.  The NICE (National Institute of Clinical Excellence) guidelines (CG131/NG151) recommends the use of 2 CT scans of chest, abdomen and pelvis in 
the fi rst three years following curative resection. 

Our hospital policy was to perform a third scan at fi ve years prior to discharge from follow-up. This study aimed at determining the oncological benefi t of the additional 
scan at 5-years post-surgery. 

This current audit result will adds evidence to the planned introduction of stratifi ed follow-up.  

Method: Retrospective analysis of CT scans performed at fi ve years post curative resection for colorectal adenocarcinoma in a single UK Trust, between December 
2015 and December 2018.  

Results: A total of 200 consecutive patients (133 male, 67 female; median age 73 years) were reviewed. No patients (0%) were found to have new colorectal recurrence 
at Year-5 scan. One patient underwent an expedited CT scan for symptoms and presence of suspicious fi ndings on previous CT scans. The calculated sensitivity of CT scan 
for excluding colorectal recurrence was 100% with a specifi city of 97.5%  

Conclusion: The additional Year-5 CT scan beyond NICE recommended two scans did not demonstrate any signifi cant clinical benefi t in the detection of recurrence or 
metastatic colorectal cancer. In addition, CT scans expose patients to additional radiation risks and adds further burden to a resource-limited NHS. 
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Introduction 

There are approximately 1.8 million new diagnosis of 
colorectal cancer (CRC) annually. The fi ve year survival rate is 
>90% if diagnosed at an early stage [1]. Early diagnosis with 
absent metastasis carries a a relatively good prognosis. It is well 

known that surgical resection is the defi nitive treatment option 
for operable colorectal cancers, with the addition of adjuvant or 
neo-adjuvant chemo and/or radiotherapy to achieve remission 
for advanced tumour with or without nodal involvement [2]. 

Unfortunately 30 to 40% of colorectal cancers recur within 
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the fi rst fi ve years of surgical resection; the fi rst two years 
being the most crucial time [3]. Regular follow-up is therefore 
necessary to detect early recurrence and offers potential 
opportunity to salvage it. Combination of the follow-up tools 
help with this early detection of recurrence. This includes 
clinical review of the patients along with Carcino-embryonic 
antigen (CEA) monitoring and regular imaging to detect 
recurrence in addition to the endoscopic surveillance at the end 
of one year and four years post-surgery. Computed Tomography 
(CT) has been considered a sensitive mean to image recurrence 
within the limits of the scan for the size of the recurrent 
lesions [4]. However, there are signifi cant worldwide variation 
in the follow-up protocol for these patients, particularly the 
CT scan surveillance (Figure 1) [5]. While the NICE (National 
Institute for Health and Clinical Excellence - UK) guidelines 
(CG131/NG151) recommends the use of 2 CT scans over the fi rst 
three years following curative treatment, the American Society 
of Colon and Rectal Surgeons (ASCRS) recommends the use of 
annual CT imaging for fi ve years [6,7].  

Several NHS (National Health Service) Trusts within the 
UK continue to pursue more intensive follow-up protocols 
deviating from the national recommendation [8]. This study 
was performed in a Trust where a further CT scan at Year-5 
was routinely performed prior to the patient discharge from 
the protocol follow-up. We therefore aimed to study the 
oncological benefi t of performing a CT scan at 5 years post 
curative resection of colorectal cancer (CRC) in addition to the 
standard national recommendation.  

Information collected on patient demographics included 
age, sex, tumour site, TNM staging and neo-adjuvant 
treatment details (down-staging treatment). Histology results 
(tumour grade, completeness of resection and any adverse 
features) were also recorded. Patients with a diagnosis other 
than adenocarcinoma and with metastasis (TxNxM1) on initial 
diagnosis were excluded. 

The Year-5 CT scan was categorised into positive and 
negative fi ndings. For patients with positive diagnosis of 
recurrence or metastasis on the CT, the former CT scans 
(performed at Year 1 and Year 2) were analysed to establish 
earlier negative result. New positive fi ndings on Year-5 
CT scans were subsequently categorised into benign and 
malignant pathology. Malignancy-related fi ndings were then 
analysed to determine any relation to the previously treated 
colorectal cancer. Clinic letters were also reviewed for presence 
of symptom when Year-5 CT scans showed positive malignant 
fi ndings. 

Statistical calculations were performed to predict the 
sensitivity, specifi city, positive (PPV) and negative (NPV) 
predictive value of CT scan. 

Results 

A total of 200 patients underwent Year-5 CT scan during the 
study period. Median age was 73 years  (range 31–94), with 133 
male to 67 female. Out of the total 200 cases, 114 (57%) were 
colonic and 86 (43%) rectal tumour. Majority of the patients 
were between the ages 61 and 80 years (62%) which generally 
refl ects the trend in colorectal cancer prevalence (Tables 1,2). 
Also, the left sided cancers were common (75.5%). Twenty 
eight percent of cancers were radiologically staged at T3 N0 M0 
followed by T1 N0 M0 (18%) (Figure 1). A total of 69 (34.5%) 
patients received adjuvant chemotherapy and/or radiotherapy 
and 38 (19%) received neo-adjuvant therapy.   

Out of the 200 CT scans reviewed, 194 (97%) were reported 
showing no evidence of colorectal recurrence or metastasis. 
Six CT scans (3%) were reported to be suspicious for CRC 
malignancy. Further investigations revealed true colorectal 
malignancy in only 1 (true positive= 0.5%) patient; one 
patient’s scan showed features suggestive of hepatocellular 
carcinoma that was later confi rmed histologically. Two scans 
(1%) reported recurrence of non-CRC malignancy; two (1%) 
scans reported incidental fi ndings of new malignancies. Liver 
cysts and renal calculi were the commonest benign fi ndings 
(7.5%). 

The calculated sensitivity of CT scan to exclude colorectal 
recurrence was 100% with a specifi city of 97.5%. The positive 
predictive value (PPV) and negative predictive value (NPV) were 
16.67% and 100%, respectively. This confi rms the reliability 
of the CT scan and adds value to the decision making in the 
follow-up protocol. 

Discussion 

Over the past decade, several studies have been conducted 
to establish the optimal and safe followup protocol for 

Figure 1: Tumour Staging.

Method 

Retrospective analysis of all consecutive patients aged over 
18 years diagnosed with colorectal cancer and underwent a 
curative resection at a single UK trust, were included for the 
study. The CTscan at 5 years following curative resection of 
CRC between December 2015 and December 2018 were analysed. 
The CT image acquisition was made through imaging request 
and reporting systems (ICE). CT scans performed between 4.5 
and 5.5 years following primary resection of colorectal cancers 
were included. This is to cover any logistical variations from 
5-years follow-up. 
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colorectal cancer resections. Traditionally, it was believed that 
more intensive strategies would aim to detect recurrence at an 
earlier stage particularly asymptomatic patients, thus allowing 
timely intervention for salvage and a better survival benefi t 
[9,10]. However, a systematic review conducted by Jeffrey, et 
al. found that this was not associated with improved survival 
rate [4]. 

The FACS trial conducted in the UK in 2014 analysed the 
surgical treatment of recurrence and associated mortality 
in a four arm protocol [11]; (1) minimal follow-up with 1 CT 
scan at 12-18 months post curative resection, (2) follow-
up with CEA only, (3) follow-up with CT scan only and (4) 
combination of CEA and CT imaging. Their conclusion was that 
the Protocols 2-4 were superior to protocol 1. The trial also 
concluded that there are no advantages of combination of both 

modalities over individual test. However, this study explored 
two extreme follow-up strategies where one arm received only 
1 CT scan throughout the follow-up process, while the other 
arms received at least a form of monitoring for 5 years which 
included 6 monthly CEA or CT or both over initial 2 years and 
then annual for 3 more years. The COLOFOL randomised-
controlled trial performed by Wille-Jørgensen, et al. between 
2006 to 2015 established that follow-up with CEA and CT scan 
at Year 1 and Year 3 post curative resection for stage II and 
III colorectal cancer as opposed to 6-monthly review for 3 
years did not increase 5-year mortality. Both studies reinforce 
the key observation that earlier detection and resection of 
recurrence has not refl ected on the survival benefi t [12]. 

A prospective study performed by Walter, et al. in 2011 
followed 207 patients over 5 years after curative resection of 
colorectal adenocarcinoma [13]. The study showed a higher 
mortality rate (36%) within fi ve years. Not all patients were 
offered CT scan at the completion of fi ve years post-surgery. 
There were no new colorectal recurrences detected in 81 
patients who underwent CT scan of chest, abdomen and pelvis 
at fi ve years. However, it is diffi cult to establish their criteria 
for requesting the 5-year CT scan.   

From our study, only one (0.5%) of the 200 patients 
was found to have colorectal recurrence at year-5 CT scan. 
This patient was diagnosed with T2 N0 M0 rectal cancer for 
which they underwent an initial TEMS procedure followed by 
completion laparoscopic APER considering the T2 disease and 
the patient’s preferred choice. A CT scan performed at one year 
post resection showed radiological evidence of pre-sacral soft 
tissue thickening and was concluded in the Multidisciplinary 
Team meeting as post-surgical change.  However, further 
scans were advised annually for two years as a safety net. The 
immediate subsequent annual surveillance scan showed static 
appearance of the soft tissue thickening.  However, the patient 
became symptomatic with pelvic pain 15-months after the 
year 3 scan. Therefore the Year-5 CT scan was expedited to be 
performed at that stage which demonstrated pelvic recurrence 
with increased size of the pre-sacral thickening (46x71x46mm). 
CEA level remained normal throughout suggesting a non-
secreting tumour. For all technical reasons, this patient would 
not come under the recurrence on 5-year CT scan. 

Radiation risk from CT scan 

A CT scan of chest, abdomen and pelvis (CT CAP) exposes a 
patient to 17 mSv (millisieverts) ionizing radiation; considered 
to be equivalent to fi ve years natural background radiation 
[14]. Studies over the past two decades have highlighted the 
risks of radiation-induced carcinogenesis. Although there is 
limited availability of experimental data. The Bier report (latest 
published Bier VII) analysed data from a cohort of Japanese 
atomic bomb survivors at Hiroshima and Nagasaki to derive 
risk models and calculated lifetime attributable risk (LAR; 
additional cancer risk beyond baseline cancer risk) [15]. While 
a single CT scan does not necessarily expose a patient to a 
signifi cant amount of radiation, multiple exposure can increase 
the cumulative risk signifi cantly. Furthermore, exposed 
organs and their individual sensitivity to radiation leading to 

Table 1: Variations in surveillance Protocol.
NICE UK (2020) ASCRS (2015) NTH Foundation Trust

Clinic review

Commence 
4-6 weeks post 
resection and 

continue regular 
clinic review till 

clinically indicated

Every 3-6 months in 
the fi rst two years.  

Following that, every 
6 months for further 

3 years.  (Total 
surveillance for 5 

years)

Every 3 months in 
the fi rst year. Every 6 
months in the second 

year.  Annually for 
further 3 years. (Total 

surveillance for 5 
years)CEA 

monitoring
Every 6 months in 

fi rst 3 years.

CT scan
At least 2 in fi rst 3 

years. 
Annually for 5 years.

At Year-1, Year-2 and 
fi nal CT scan at Year-5 
prior to discharge from 

follow-up.

Colonoscopy

1 year post 
resection followed 

by 5-yearly 
surveillance.

1 year post resection 
followed by another in 

3-5 years. 

1 year post resection 
followed by another 

one at Year-4 and every 
5years until the age of 

75 years unless any 
polyp detection changes 

the frequency (BSG 
guidelines*). 

*BSG- British Society of Gastroenterology [22].

Table 2: Patient demographics, tumour site and initial procedures.

Age 21-40 years 2 1.0%

41-60 years 18 9.0%

61-80 years 124 62.0%

81-100 years 56 28.0%

Sex Male 133 66.5%

Female 67 33.5%

Site Ascending colon 33 16.5%

Transverse colon 16 8.0%

Descending colon 51 25.5%

Rectosigmoid 14 7.0%

Rectum 86 43.0%

Procedure Left hemicolectomy 8 4.0%

Right hemicolectomy 47 23.5%

Anterior resection (High and Low) 90 45.0%

APER 22 11.0%

Endoscopic excision (TEMS/TEO) 25 12.5%

Other 8 4.0%
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carcinogenesis differs. The effective dose (mSv) considered in 
the studies includes these factors along with the direct absorbed 
radiation dose [16]. Age and sex have been determined to be 
two important human factors in risk calculations. The younger 
the age at time of exposure, the higher the risk to subsequent 
development of radiation-induced cancer. This is likely due to 
increased radiosensitivity at a younger age and also longer time 
available to allow development of cancer [17]. The female sex 
was found to be more susceptible. A study by Smith-Bindman, 
et al. estimated that undergoing a CT Abdomen and Pelvis at 
the age of 20, a female would carry a predicted risk of 1 in 470 
of developing radiation-induced cancer; while the predicted 
risk is 1 in 620 for a male individual. The risks are signifi cantly 
lower when the radiation exposure happens at the age of 60 
years (females 1 in 1320; male 1 in 1250) [18]. Majority of our 
study population were elderly and 33.5% were female gender. 

Cost-effectiveness 

In addition to this, our hospital estimated current cost for a 
CT scan of Chest, abdomen and pelvis is £121.95. This equates 
to nearly £25,000 spent over three years on this additional 
surveillance CT scans included in this study with no signifi cant 
impact on patient survival but increase the potential risk of 
radiation related side effects. There have been several studies 
to prove that follow-up protocol as opposed to no follow-up is 
more cost effective, however there is no study yet to investigate 
the cost effectiveness of CT scanning at different stages of 
follow-up [19,20]. 

The result of this study is in keeping with national 
guidelines (NICE) and shows no role for surveillance CT 
scan fi ve years post curative resection for Colorectal cancer 
especially in asymptomatic patients. There are some drawbacks 
in our study. This was a retrospective study with its own 
disadvantages. However, we feel that the number of patients 
included were adequate enough for a meaningful conclusion 
and no patients were lost to follow-up. The statistics for the 
study was simple due to the fact that the primary aim is to 
identify the benefi t of the year-5 scan with no comparison 
group. We also reiterated the signifi cant risk associated 
with repeated radiation exposure from CT scan and the cost 
implications for a public health service. Our study also adds to 
the already existing evidence of the published data in favour of 
not much benefi t in performing additional scan at fi ve years. 
There was no control group in the study to establish the risk 
involved with the absence of additional scanning.   It can be 
argued that there may be minimal, yet potential risk of missing 
detection of asymptomatic CRC recurrence in the absence of 
CT imaging at later stages of follow-up. The PRAISE study 
(Personalized Risk-Adaptive Surveillance Strategies in Cancer)   
by Bansal, et al. may provide more information on the optimal 
follow-up strategy [21].   

Conclusion 

While regular annual CT scans were preferred traditionally, 
several studies have shown no inferiority in less intensive 
follow-up. From our study, we found no signifi cant clinical 
benefi t in performing additional CT scan fi ve years post 

curative resection for colorectal cancer. Our hospital policy 
has now been updated to perform regular CT scans at Year 1 
and Year 2 post curative resection for asymptomatic CRC. This 
change in the CT scan policy have been adopted to incorporate 
the new national drive for stratifi ed follow-up on histologically 
good prognostic tumour group. Our aim is to revisit this new 
strategy by another audit after an appropriate duration to make 
sure the patient safety is not compromised. 
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