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Background/Ra5onale 
 
In previous years, neoadjuvant treatment in resectable disease has become the standard of 
care in various cancer types such as esophageal cancer, gastric cancer or rectal cancer. 
Although adjuvant chemotherapy for high risk UICC Stage II and UICC stage III colon cancer 
reduces risk for recurrence of disease, sSll a relevant fracSon of paSents with non-metastaSc 
colon cancer suffers from disease recurrence, a relevant proporSon due to ineligibility for 
systemic therapy aUer surgery (complicaSons, incomplete recovery). Growing evidence 
suggests that recurrence risk may be reduced for paSents with locally advanced colon cancer 
(LACC) by administering neoadjuvant chemotherapy (e.g. Morton et al. 2023, Karoui et al. 
2020, Jensen et al. 2023, Hu et al. 2024). The well-known FOxTROT study (Morton et al. 2023) 
improved relapse-free survival in paSents with locally advanced tumors receiving 6 weeks 
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before and 18 weeks oxaliplaSn-fluoropyrimidine aUer resecSon in comparison to 24 weeks 
of adjuvant treatment. One of the major reasons for the benefit of neoadjuvant therapy might 
have been that nearly all paSents in the neoadjuvant treatment arm received chemotherapy 
plus surgery compared to the standard of care which reported nearly complete rates of surgery 
but approximately 25% of paSents without adjuvant therapy.  
Most of the neoadjuvant studies included paSents with clinically staged T3 and T4 tumors. 
Furthermore, large phase III trials have been iniSated that not only offer neoadjuvant 
treatment to locally advanced colon cancer (=LACC, i.e. T3cd or T4) paSents, but also provide 
neoadjuvant therapy to paSents with non-metastaSc nodal posiSve tumors (e.g. PROTECTOR, 
EU-CT 2023-508076-11-00). 
 
While neoadjuvant therapies in non-metastaSc colon cancer may have the potenSal to 
significantly reduce relapse in comparison to adjuvant treatment, this addiSonal benefit must 
be carefully balanced against the risk of misclassifying paSents preoperaSvely. On the one 
hand, there are paSents who are understaged, i.e. who carry a locally advanced or lymph node 
posiSve tumor but are preoperaSvely classified as cT1-T3ab and node negaSve. Harm caused 
to those paSents is probably small, as paSents may sSll be offered adjuvant chemotherapy 
aUer surgery. On the other hand, paSents can be preoperaSvely overstaged, i.e. are iniSally 
staged LACC or nodal posiSve but their actual stage is T1-T3abN0M0. Those overstaged 
paSents may suffer from long-term side effects of neoadjuvant chemotherapy without 
sufficiently benefiSng in terms of their individual relapse risk. The risk of relapse in low risk 
stage II paSents is approximately 15-18% and the benefit of adjuvant treatment (monotherapy 
with fluoropyrimidine) amounts to 3-5% (Lit wie geschrieben, Gray et al.QUASAR Studie).  
 
The potenSally severe consequences of treatment allocaSon based on preoperaSve staging 
become parScularly evident when considering the poor sensiSvity and specificity (1 - 
overstaging rate) of preoperaSve CT-based decisions in previous studies. Nerad et al. 
conducted a meta-analysis and reported pooled sensiSvity and specificity for the decision on 
cT3cd-T4 as 77% (95% CI: 66-85%) and 70% (95% CI: 53–83%), respecSvely.  Within the 
FOxTROT trial (Morton et al. 2023), an overstaging rate of 24% (i.e. specificity of 76%) was 
observed. Another study based on epidemiological data from Denmark (Olsen et al. 2021) 
reported sensiSvity and specificity of 61% (95% CI: 58–64%) and 85% (95% CI: 83–86%), 
respecSvely. EsSmates for nodal involvement are even less reliable; Nerad et al. 2016 reported 
pooled esSmates of 71% (95% CI: 59–81%) sensiSvity and 67% (95% CI: 46–83%) specificity. 
Bedrikovetski et al. 2023 conducted a prospecSve study on mulSdisciplinary teams and found 
a sensiSvity of 56% (95% CI: 46–65%) and specificity of 78% (95% CI: 71–84%) for nodal 
involvement. Similar esSmates from other studies align with these findings. Notably, Nerad's 
meta-analysis shows high variability in specificity (LACC 33-100%, nodal involvement 1-100%). 
Combining preoperaSve CT-based results for LACC or nodal involvement to establish 
indicaSons for neoadjuvant therapy may further increase the risk of overstaging. For this 
reason, the radiological criteria for assessing lymph nodes must be selected carefully 
depending on the specificity and sensiSvity requirements. 
 
NaSonal guidelines such as the German S3-guideline on the treatment of colon cancer have 
recently taken into account the newly acquired knowledge on neoadjuvant therapies for LACC 
(Pox et al 2025, in preparaSon). Thus, to allow for an informed clinical decision making on 
neoadjuvant chemotherapies, at least realisSc esSmates of sensiSvity and specificity are 
obligatory. This study aims to address this knowledge gap by evaluaSng the accuracy of 
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preoperaSve CT-based T and N staging through assessment by an interdisciplinary expert 
panel, specifically in the context of determining appropriate indicaSons for neoadjuvant 
therapy. To the best of our knowledge, previous studies only evaluated sensiSvity and 
specificity for nodal involvement and LACC separately and mostly retrospecSvely. An expert 
panel includes at least one MD from each specialty: radiology, surgery, and oncology.  
ParScipants will reach a consensus decision on each paSent's TNM classificaSon through a 
moderated discussion. Data regarding sensiSviSes and specificiSes in paSents with locally 
advanced colon cancer is sparse. 
 
Overstaging rates of 24% in the OPTICAL and FOxTROT trials suggest that easily implementable 
improvements in the precision of preoperaSve staging are also required. 
 
Different approaches to opSmize sensiSvity and especially specificity are evaluated in this 
study: 

- Training of experts based on a cohort of 30 paSents  
- Consensus-decision-making by a mulSdisciplinary expert panel 
- Assessment of learning effects from training at both the individual expert level and the 

collecSve panel level  
 

Objec5ves 
Primary ObjecSves 

- EsSmaSon of sensiSvity and specificity of CT-based decision-making in determining 
indicaSon for neoadjuvant therapy in early colon cancer in an MDT simulaSon 

- EsSmaSon of sensiSvity and specificity of CT-based decision-making in determining 
cT1-T2 versus cT3-T4 and cN0 versus cN1-2 

- Test easily implementable improvements for CT-based T and N staging 
o Consensus decision-making by an expert panel (mimicking the mulSdisciplinary 

tumor board commonly installed in cancer centers) instead of a decision by a 
single physician 

o IniSal training based on 30 paSents 
 
Secondary ObjecSves 

- Assessment of experts’ learning effects through training 
- Development of a further webinar-based medical training cerSfied by the German 

medical associaSon based on the iniSal training of the experts to facilitate 
implementaSon into standard of care.  

- DerivaSon of an opSmized decision rule, minimizing harm caused by incorrect 
decisions on neoadjuvant therapy 

 
 
Endpoints 
Primary endpoint 

- SensiSvity and specificity of CT-based decision on eligibility for neoadjuvant therapy  
- SensiSvity and specificity of CT-based decision on LACC 
- SensiSvity and specificity of CT-based decision on N0 vs N1-2 

 
Secondary endpoints 
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- Hypothesis test on reducSon of overstaging rate aUer iniSal training at an individual 
expert level 

 
Research design 
The project is a prospecSvely planned trial which uses retrospecSve data of paSents who have 
been diagnosed with colon cancer and treated at the St. Josef-Hospital, Ruhr-University 
Bochum. It includes intervenSons not affecSng paSents but physicians parScipaSng in the 
expert panel. 
 
Study popula5on 
Our study cohort consists of paSents who have histologically confirmed microsatellite stable 
colon cancer of UICC stage I-III and were treated at our colon cancer center, St. Josef Hospital, 
Ruhr-University Bochum in the period from January 2012 to September 2024. We plan to 
evaluate and stage together with a group of physicians preoperaSve abdominal CT images of 
150 paSents within an expert panel session. 75 of those paSents would have been eligible for 
neoadjuvant therapy based on the pathological staging. The remaining 75 paSents have no 
indicaSon for a neoadjuvant therapy, i.e. pT1, pT2 and pN0. 
 
Subject inclusion criteria 

- Biopsy confirmed colon cancer UICC Stage I to III 
- Microsatellite stable colon cancer 
- Abdominal CT up to 30 days before surgery available 
- Abdominal CT with slice thickness ≤ 5mm 

 
Subject exclusion criteria 

- Previously diagnosed and treated colon cancer of every stage 
- Previously performed major abdominal surgery or bowel resecSon 
- Microsatellite instable colon cancer 
- MetastaSc disease (UICC stage IV) 

 
 
Sta5s5cal planning 
The sample size planning was based on the width of the hypotheScal confidence intervals of 
the primary endpoint esSmated using a logisSc regression with normally distributed random 
effects. We built our cohort such that 50% of paSents have colon cancer with T1-4N1-2M0 or 
T3-4N0M0 the remaining 50% of paSents with T1-2N0M0, respecSvely. We assumed an 
overstaging rate of 70% . This worst case esSmate gives a confidence interval width of ~6-7% 
for sensiSvity and specificity for a cohort of 150 paSents on an individual expert level, 
respecSvely. 
 
Implementa#on of the study 
An expert panel session will be held in Berlin in the period between June and September 2025. 
ParScipaSng doctors will meet for one day.  The panel includes at least one MD from each 
specialty: radiology, surgery, and oncology. One or two highly experienced gastrointesSnal 
radiologists will be presenSng the CT images and moderaSng the sessions.  
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The 150 paSents are separated into three cohorts: The baseline cohort (60 paSents), the 
training cohort (30 paSents) and the validaSon cohort (60 paSents).  
 
AUer a short introducSon held by the expert radiologist, the expert panel will discuss 60 
paSents of baseline cohort to esSmate a baseline overstaging rate before training. AUerwards 
the training cohort is considered. For these 30 paSents, aUer each consensus decision on a 
paSent, the experts are informed of the paSent's pathological TMN stage. In addiSon, if the 
panel's decision and the pathological tumor stage are discordant, a brief follow-up discussion 
takes place. Finally, the 60 paSents of the validaSon cohort are discussed in order to determine 
possible learning effects of the training. 
 
The leading gastrointesSnal radiologist will present very few clinical charcaterisScs (age, sex) 

and CT images (displayed on a projector) of an individual paSent to the experts. During the 
presentaSon of the images, he or she will not give his opinion on the TMN classificaSon. The 
radiologist will also moderate the discussion and the consensus-building. 
 
Each individual paSent is discussed in the session in a similar manner.  

1. The leading radiologist presents the CT images to the expert panel. (60 seconds) 
2. Each expert provides an anonymous vote on the paSent's T and N stage. (15 seconds) 

• Experts submit their guess on T- and N-classificaSon via app 
3. Discussion among the experts and consent-based decision on T and N classificaSon (60-

90 seconds) 
4. Displaying the paSent’s pathological TMN classificaSon 

• Only applies to the paSents of the training cohort 
5. If the decision on neoadjuvant therapy is incorrect, a brief post-discussion will take 

place (30-60 seconds) 
• Only applies to the paSents of the training cohort 
• Discussion of experts and maybe comments of moderaSng radiologists 

 
Individual and expert votes on the T- and N-stage of the paSent will be immediately saved 
locally and central aUer each paSent to prevent any unintended loss of data. As an addiSonal 
safety tool, the session is recorded on video. 
 
Data Protec5on 
The parScipaSng doctors give their writen consent for the voSng results to be published as 
part of a scienSfic arScle. 
 
The CT images used within the Expert Panel sessions come from paSents who were treated at 
St. Josef Hospital for colon cancer. In order to protect the paSents' personal rights, only 
anonymized CT images are presented in the expert panel session. The anonymizaSon takes 
place on computers at St. Josef Hospital. PaSent-related informaSon is restricted to age and 
gender, ensuring anonymity and prevenSng idenSficaSon. 
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