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Abstract

Background: Locally advanced rectal cancer is customarily treated with neoadjuvant 
chemoradiotherapy (CRT) followed by a total mesorectal excision (TME). During the 
course of CRT, previously non-detectable distant metastases can appear. Therefore, 
a restaging CT scan of chest and abdomen is performed prior to surgery. The aim of 
this study was to determine the frequency of a change in treatment strategy after this 
restaging CT scan.

Methods: Patients treated with neoadjuvant CRT for locally advanced rectal cancer 
between January 2003 and July 2013 were included retrospectively. To determine 
the value of the restaging CT scan, the surgical treatment as planned before CRT was 
compared with the treatment ultimately received.

Results: A total of 153 patients (91 male) were eligible. The median age was 62 (32-82) 
years. The restaging CT scan revealed the presence of distant metastases in 19 patients 
(12.4%, 95% CI 7.0-17.8%). In 17 patients (11.1%, 95% CI 6.1-16.1%), a change in treatment 
strategy occurred due to the detection of metastases with a restaging CT scan.

Conclusion: A restaging CT scan after completion of neoadjuvant CRT may detect newly 
developed metastases and consequently alter the initial treatment strategy. This study 
demonstrates the added value of the restaging CT scan prior to surgery.
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Introduction

Colorectal malignancies are diagnosed frequently. The incidence is nearly 1.4 million 
worldwide.1 In about one-fourth of the cases, the tumor is located in the rectum. In about 
half of the patients with rectal cancer, the tumor is already in an advanced T and/or N stage 
at the time of diagnosis, referred to as locally advanced rectal cancer. Furthermore, rectal 
cancer carries a significant risk of distant metastases: 19% of the patients with colorectal 
cancer present with synchronous hepatic metastases, and pulmonary metastases are 
found in 7.5% of the patients.2-4

In the diagnostic work-up of rectal cancer, several imaging techniques are available for 
staging. Staging is built on two principals. The first is defining the local anatomy, allowing 
for surgical planning. The second is to estimate the prognostic stage by revealing any 
distant metastases. The imaging techniques most appropriate for local staging are MRI 
and endorectal ultrasonography.5,6 MRI is more accurate in determining the higher T 
stages, locoregional lymph node involvement and circumferential resection margin 
(CRM) involvement, and is therefore used generally for local staging. To rule out distant 
metastases, a CT scan of the chest and abdomen is the most appropriate strategy.5,7

Although surgical resection, by means of total mesorectal excision (TME), remains the 
cornerstone of curative treatment, in recent decades progress has been made in the 
development of neoadjuvant treatment.8-12 Standard treatment of locally advanced rectal 
cancer currently consists of neoadjuvant chemoradiotherapy (CRT) followed by TME, 
which has led to a local recurrence rate of less than 10%.2 Generally, the chemotherapeutic 
agent of choice is capecitabine.13 This agent acts as a radiosensitizer. CRT has the ability to 
achieve regression of the primary tumor and hence to transform an unresectable tumor 
into a resectable one.

Since neoadjuvant CRT became the standard treatment for locally advanced rectal cancer, 
an interval between diagnosis and surgery of at least eleven weeks was created in which 
formerly non-detectable distant metastases may appear. Therefore, it is justifiable to 
restage patients with a CT scan of chest and abdomen preoperatively. If this scan reveals 
metastatic spread to liver or lungs, the decision could be made to refrain from TME or 
change the surgical plan.

Although a restaging CT scan is generally performed in the work-up of patients with 
locally advanced rectal cancer, it is not incorporated in national and international 
guidelines. Both the European (IKNL, NICE, ESMO) and North American (ASCRS, NCCN) 
guidelines provide information about the most appropriate staging modalities, but do 
not mention the need for distant staging after neoadjuvant CRT.14-18 The most important 
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reason for this is that the value of this scan has not been demonstrated in prospective 
research. In 2013, Dutch researchers published a retrospective study that investigated 
the value of a restaging CT scan in 153 patients with locally advanced rectal cancer.19 The 
authors reported a change in treatment strategy in 12% of the patients due to new 
findings on the restaging CT scan: 8% of the patients were spared rectal surgery due to 
progressive metastatic disease.

The aim of the present retrospective study was to determine the value of the restaging 
CT scan in a homogenous cohort of patients with locally advanced rectal cancer that 
were preoperatively treated with CRT.

Patients and methods

Study population
We used a retrospective cohort analysis design. Patients were included from a 
secondary and a tertiary medical center in the Netherlands (Isala Clinics in Zwolle and 
University Medical Center Groningen (UMCG), respectively). Patients were included 
from a search in the Dutch national pathology registry (abbreviated as PALGA). For this 
search the following search terms were used: colorectal and carcinoma. At the UMCG, a 
prospectively maintained database was available that included all rectal cancer patients 
who were discussed in the weekly multidisciplinary meetings. This database was used to 
add patients to our search who were not found by the local PALGA search. The inclusion 
period covered January 2003 to July 2013, since neoadjuvant CRT became the standard of 
therapy around 2003. All patients included were diagnosed with locally advanced rectal 
cancer and received neoadjuvant CRT. Locally advanced rectal cancer was defined as a 
T4 tumor, a T3 tumor with close relation to the CRM (≤1 mm) or the presence of 4 or 
more tumor-positive lymph nodes. Patients with tumors that did not fulfill these criteria 
on radiologic assessment but were reported as locally advanced by the radiologist of 
the multidisciplinary tumor board, were included nevertheless. Lymph nodes were 
considered tumor-positive when short-axis measured 5 mm or more by MRI.14 Patients 
with a local recurrence or distant metastases at the time of diagnosis, were excluded from 
the study because these factors could affect the initial treatment strategy. Additional 
eligibility criteria are described in Table 1.
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Table 1 Eligibility criteria

Inclusion criteria

Carcinoma located in the rectum

Locally advanced rectal cancer

Neoadjuvant treatment with chemoradiotherapy

CT scan of chest and abdomen performed before and after chemoradiotherapy

Exclusion criteria

Local recurrence of rectal cancer

Distant metastases present at staging

Neoadjuvant therapy with an experimental scheme

Study procedures
All patients included in this study received a work-up for locally advanced rectal cancer 
that included a MRI scan of rectum for local staging and a CT scan of chest and abdomen 
for distant staging. The CT scan was performed both before and after CRT. CT images 
were acquired after administration of intravenous, oral and rectal contrast agent. Images 
of the chest were acquired in the arterial phase of contrast enhancement, whereas 
images of the abdomen were acquired in the venous phase. The liver was scanned in 
both phases.

All newly diagnosed patients were discussed during meetings of a multidisciplinary tumor 
board consisting of medical oncologists, surgical oncologists, radiation oncologists, 
gastroenterologists, radiologists, nuclear medicine specialists, pathologists and case 
managers. If they concluded that a patient had locally advanced rectal cancer, treatment 
with neoadjuvant CRT was recommended. This treatment generally consisted of long 
course radiotherapy with a total dose of 50.4 Gy delivered in 28 fractions of 1.8 Gy and 
the concomitant administration of chemotherapy, consisting of a twice daily bolus of 
capecitabine. Neoadjuvant therapy was followed by TME of the tumor after an interval 
of at least 6 weeks. The resection could comprise an (extralevator) abdominoperineal 
resection (APR) or a low anterior resection (LAR), and was performed according to 
the principles of TME. At the UMCG a pelvic exenteration could also be performed. In 
addition, at this center patients could be treated with intraoperative brachytherapy if 
resection margins were suspected to be tumor-positive intraoperatively.

Data collection
To investigate the value of the restaging CT scan, several variables were collected for each 
patient, including the CT scan outcomes before and after CRT, the surgical treatment as 
planned before CRT and the ultimate treatment. The intention of treatment, which could 
be either curative or palliative, was also determined.
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Statistical analysis
The collected data was principally analyzed by means of descriptive statistics. Descriptive 
variables were expressed as numbers and percentages. All statistical analyses were 
executed by SPSS statistical software.

Ethical analysis
The study was approved by the institutional review boards of both participating centers 
and was conducted according to the Dutch guidelines for research involving human 
subjects.

Results

With the local PALGA search, 3037 colorectal cancer patients were found, of which 1089 
patients had rectal cancer. From this group a total of 153 patients were eligible for the 
study. Most patients (618) were excluded because their cancer was not locally advanced 
and consequently were not treated with neoadjuvant CRT. An additional 125 patients 
were excluded because there was no CT scan of chest and abdomen performed before 
and after CRT.

Baseline characteristics of the study population are described in Table 2. The majority of 
the patients were included in the final years of the study. 
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Table 2 Baseline characteristics of the study population.

Characteristics 

Number of patients 153

Age – Years

Median 62

Range 32–82

Sex – no. (%) 

Male 91 (59.5)

Female 62 (40.5)

Period of diagnosis – no. (%)

2003–2008 21 (13.7)

2009–2013 132 (86.3)

Distance to anal verge – no. (%)a

0–5 cm 91 (59.5)

6–10 cm 37 (24.2)

>10 cm 18 (11.8)

Not documented 7 (4.6)

cT-stage – no. (%)b

T1 0 (0.0)

T2 13 (8.5)

T3 71 (46.4)

T4 65 (42.5)

T x 4 (2.6)

a) Measured at colonoscopy
b) Based on pelvic MRI

The median intervals between the various diagnostic and treatment modalities are 
shown in Table 3. The median interval between the end of CRT and the possible TME of 
the tumor was 9 weeks.
 
Table 3 Time interval between diagnostic and treatment modalities 

Period Median interval (weeks) Interquartile range (weeks)

Staging CT scan – start CRT 3.9 (3.0 – 5.8)

Start CRT – end CRT 5.4 (5.3 – 5.6) 

End CRT – restaging CT scan 4.0 (3.1 – 4.9) 

Restaging CT scan – surgery 5.0 (3.9 – 6.6)

CRT = chemoradiotherapy
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Change in treatment strategy
The restaging CT scan showed new findings in a substantial number of patients. It 
revealed distant metastases in 19 of the 153 patients (12.4%, 95% CI 7.0-17.8%), previously 
unknown with distant metastatic spread. The metastases were localized in liver (9), lung 
(4), both liver and lung (4), adrenal gland (1) and bone (1). Due to these new findings 
on the restaging CT scan, the treatment strategy was changed for 17 patients in this 
group (89%). This constitutes 11.1% of the study population (95% CI 6.1-16.1%). Due to 
the detection of new metastases, 15 patients (9.8%) were spared rectal surgery. These 
patients received either palliative treatment or supportive care. The remaining 2 patients 
received a partial liver resection for curative treatment of liver metastases in addition to 
TME of the primary tumor. The individual changes in treatment strategy are described in 
Table 4.

The 2 patients with distant metastases who did not receive a different treatment, still 
underwent TME of the tumor for palliative reasons.

Table 4 Changes in treatment strategy based on new findings on the restaging CT scan.

Treatment strategy based 
on staging CT scan Treatment strategy post restaging CT scan Patients

LAR Palliative chemotherapy 5

APR Palliative chemotherapy 1

LAR Supportive care 2

APR Supportive care 5

Total exenteration Liver resection + supportive care 1

APR Palliative radiotherapy + supportive care 1

LAR LAR + liver resection 1

APR APR + liver resection 1

LAR = low anterior resection, APR = abdominoperineal resection

Discussion

In the present study, we determined the value of the restaging CT scan after neoadjuvant 
treatment for locally advanced rectal cancer. The study showed a change in treatment 
strategy in 11% of patients due to the detection of new metastases on the restaging CT 
scan. Moreover, approximately 1 in 10 patients was spared rectal surgery due to this CT 
scan. These results underscore the relevance of the CT scan after CRT in patients with 
locally advanced rectal cancer.
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The results of our study confirm those of a recent study reported by Ayez et al., also 
conducted in the Netherlands.19 They noted a change in treatment strategy in 12% of 
their study population. However, our study differed from theirs in two major respects. We 
created a more homogenous cohort of patients with no detectable metastases at time 
of diagnosis. When patients with distant metastases were excluded from the study of 
Ayez et al., a change in treatment strategy was seen in only 9% of patients. Secondly, we 
only included patients who received a CT scan before and after CRT. Patients who were 
staged with an X-ray instead of a CT scan of the thorax were excluded, since a chest X-ray 
does not have sufficient resolution to diagnose metastases. Moreover, the difference in 
imaging modality before and after CRT makes it difficult to compare their results with 
ours. Furthermore, the results of the MERRION study were recently published, which 
evaluate the value of MRI for local staging post-CRT and besides the value of CT for distant 
staging.20 They noted a change in treatment strategy in 18 of 267 (6.7%) patients due to 
metastases on the restaging CT scan. This percentage is smaller than the percentage we 
have detected in our study and could be explained by the inclusion of patients with AJCC 
(American Joint Committee on Cancer) stage 2 rectal cancer (17%), who not fulfill the 
criteria for locally advanced rectal cancer and are less likely to develop distant metastases.

Although many practitioners question the value of the restaging CT scan, our study 
indicates that a substantial proportion of the patients could be spared a mutilating 
and probably unnecessary surgical intervention by this restaging scan. TME of rectal 
cancer is also relatively hazardous, with a morbidity rate of 31% and mortality rate of 
1.6%.21 Moreover, our study demonstrates that on average, 10 restaging CT scans can 
spare 1 patient from rectal surgery. 

A potential confounding factor is that the accuracy of CT for detection of distant 
metastases is questionable. Lung lesions are especially difficult to define, which is 
most likely due to the frequent detection of indeterminate lesions.22 The presence of 
a parenchymal lung nodule (≥1 cm if single and ≥0.5 cm if multiple) with a soft tissue 
component and without calcification on lung and mediastinal window settings, is 
considered positive for the presence of metastasis. Two studies showed a sensitivity of 
70 – 78% for detection of pulmonary metastases with helical CT, by confirming CT results 
with intraoperative inspection of the lungs.23,24 In our study, however, all patients with 
evidence of pulmonary metastases on the restaging CT scan had multiple lung lesions. 
Consequently, we believe that the diagnosis of pulmonary metastases in the patients 
who underwent a change in treatment strategy was trustworthy.

The restaging CT scan also has several disadvantages, including radiation exposure 
and added cost. Moreover, the detection of distant metastases may not necessarily 
alter the surgical treatment plan, since surgical resection could serve as an adequate 
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palliative treatment by alleviating local complaints such as pain, defecation problems 
and rectal bleeding. Another consideration is that detection of distant metastases may 
not necessarily imply incurable disease, because some metastases can be treated with 
curative intent. 

Limitations
Due to the retrospective character of this study, selection bias may have occurred. The 
strict criteria for inclusion in this study resulted in a homogenous cohort of patients, but 
this cohort does not necessarily resemble the general population of locally advanced 
rectal cancer patients. Furthermore, the retrospective study design depends on the 
completeness of the documentation. This documentation was limited due to suboptimal 
description of the surgical approaches before and after neoadjuvant treatment.
As a result of the replacement of CT scanners during the study period, different CT scans 
were used for distant staging of rectal cancer throughout the years. Newer CT scanners 
were able to scan with a higher resolution and therefore could detect smaller metastases. 

Conclusion
In this study, we have demonstrated the value of the restaging CT scan for patients with 
locally advanced rectal cancer without distant metastases at initial staging. This CT scan 
not only reveals a significant number of formerly unknown metastases, but it also leads 
to changes in treatment strategy in a substantial proportion of the patients.
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