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Appendix 2. 
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Appendix 3.  
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Appendix 4. 
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Appendix 5: Colonoscopies were performed by one expert endoscopist (MPD) assisted by two 

Senior GI fellows (MC and VF), blinded to the TRIMprob result using Olympus Exera cv-160 

video-colonoscopes and Olympus video-Gastroscopes for ladies small in size.  Conscious sedation 

was used.  All the colonoscopy procedures were recorded on digital videotape for later review.  

The cecum was positively identified when the ileo-cecal valve including the medial wall of the 

cecum between the ileocecal valve and appendiceal orifice, was recognized by both the first 

endoscopist and the senior endoscopist.  During the withdrawal phase (lasting more than 15 min) 

of the procedure the colonoscopist, who remained unaware of the TRIMprob findings, inspected 

sequential colonic segments (ascending, transverse, descending, sigmoid and rectum).  For each 

colonoscopy, the quality of the bowel preparation was documented as following: “excellent” 

defined as no or minimal solid stool and only small amounts of clear fluid requiring suctioning; 

‘‘Good’’ as no or minimal solid stool with large amounts of clear fluid requiring suctioning; 

‘‘Fair’’ refers to collections of semisolid debris that are cleared with difficulty; ‘‘Poor’’ refers to 

solid or semisolid debris that cannot be effectively cleared.  All colonoscopies were done between 

9:00 A.M. and 2:00 P.M.. 

Historically, in our endoscopic unit cecal intubation had ranged from 95% to 97%.  The 

proportion of polyps of all type identified in 100 colonoscopies in our population, for which there 

is no regional screening program, is generally typically greater than 50%. 

 

Appendix 6:  TRIMProb ROC curves. 

A preliminary study was carried out in n = 100 patients scheduled for colonoscopy to determine if 

the TRIMprob analysis can help in predicting the presence of gut lesions. Determination of the best 

cut-off for threshold values of TRIMProb signal that maximize the detection of gut lesions, by 

using ROC curve analysis. 
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Afterwards, the value of the area under each of the three different curves was calculated using the 

mean of the two lowest signal values from each acquisition in each sample (colon malignant tissue, 

polyps and stool) identified using the individual TRIM values based on the results of 

colonoscopy/histology.  Sensitivity and specificity were calculated for different threshold values at 

the frequencies of 465, 930 and 1395 MHz. The best cut-off for each frequency was the value that 

maximizes the sum (sensitivity + specificity).  

The ROC curve obtained by plot at different cut-offs is shown below. The curve is closest to the (0, 

100) point. 

 

Adenocarcinoma 

 

 

From the ROC curve it seems that the attenuation at 1395 MHz itself is a good indicator to identify 
the presence of CRC. The best cut-off that maximizes the sum (sensitivity + specificity) is > 50 
dBm. At this cut-off, the sensitivity is 1.0 and specificity is 0.02 (1 – specificity = 0.98). 
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The data obtained at 930 MHz are shown in the table below. 

 

The ROC curve obtained by plot at different cut-offs is shown in Figure below. 

Adenocarcinoma 

 

 

The best cut-off that maximizes (sensitivity + specificity) is between 35 and 45 dBm 
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The data obtained for the frequency of 465 MHz are shown in Table 2. 

The ROC curve obtained by plot at different cut-offs is shown in the figure below 

 

Adenocarcinoma 
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The best cut-off that maximizes the sum (sensitivity + specificity) is > 60 dBm 
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High grade adenoma 

See table in the annexed excel file. The ROC curve obtained by plot at different cut-offs is shown 
below.  

 

 

 

At 1395 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 70 dBm 
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High grade adenoma 

 

At 930 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is < 15 dBm 
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High grade adenoma 

 

At 465 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 70 dBm 
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Low grade adenoma 

 

At 1395 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 35 dBm 

 

 

 

 



18 

 

Low grade adenoma 

 

At 930MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 40 dBm 

 

 

 

 

Low grade adenoma 
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At 465 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 35 dBm 

 

 

 

 

 

Hyperplasia 
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At 1395 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is 15 to 45 dBm 

 

 

Hyperplasia 
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At 930 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 25 dBm 

 

 

 

 

Hyperplasia 
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At 465 MHz the best cut-off that maximizes the sum (sensitivity + specificity) is > 25 dBm 
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 Appendix 7:  

Table 1.  Characteristics of the 305 patients scheduled for colonoscopy in whom the TRIM 

procedure was performed.

 

Age, years, median (SD)       59.0 (13.7 years) 

Male 118        (mean age 60 years) 

Female 187        (mean age 58 years) 

Colonoscopy Indications:  

CRC screening        85 (28%) 

Anaemia        43 (14%; 6% bleeding)  

Abdominal pain       102 (33%) 

Abdominal pain and diarrhoea      27 (9%) 

IBD* follow-up        24 (8%) 

Other          24 (8%) 

Bowel preparation:   

Excellent         204 (67%)  

Good         55 (18%)  

Fair          34 (11%)  

Poor          12 (4%) 

 

*Inflammatory bowel disease 
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Appendix 8: Patients with ulcerative colitis or Crohn's disease have inflamed colonic mucosa and 

are not candidates for colon cancer screening programs for healthy individuals there were 

excluded when TRIM probe proved unable to separate mucosal inflammation from colon polyps 

(i.e., 7 of the 24 subjects had false positive results for polyps).  Exclusion had only a minimal 

effect on the overall results of the study.  Tables 4 and 5 that include these 24 subjects are shown 

here.  The sensitivity, specificity and diagnostic accuracy of TRIM compared to 

colonoscopy/histology was 100%, 58.8%, and 70.8%, respectively.  Positive and negative 

predictive values were 50.0% and 100% respectively.  These results suggest that additional studies 

would need to be done before the TRIMprob method would become useful for screening among 

IBD patients. 

 

 

Table 2.  Characteristics of the 24 IBD patients scheduled for colonoscopy in whom the TRIM 

procedure was performed.  

 

Age, years, median (SD)       57.0 (± 14.6 years) 

Male 11        (mean age 53.3 years) 

Female 13        (mean age 60.3 years) 

 

 

Table 3.  Sensitivity, specificity, positive and negative predictive value of the TRIMprob analysis 

compared to the gold standard (colonoscopy and histology) in detecting biological anomalies of 

colonic mucosa for the inflammatory bowel disease (IBD) cohort. 
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Histology Colonosc
opy (No. 

of 
positive 
cases/tot
al no. of 
cases) 

TRIMProb 

 

 (No. of TP, FP, FN, 
TN) 

Sensitivity
, % (95% 

CI) 

Specificity
, % (95% 

CI) 

Positive 
Predictive 
Value, % 
(95% CI) 

Negative 
Predictive 
Value, % 
(95% CI) 

IBD cases 7/24 7 7 0 10 
100 

(64.6–100) 

58.8 

(36.0-78.4) 

50.0 

(26.8-73.2) 

100 

(72.3–100) 
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Appendix 9: 

Figure 1:  Low grade dysplasia polyps as observed by colonoscopy and by the TRIMprob.  

Spectral lines A, B and C correspond to the red, green and blue bars respectively in the D frame.  

Variations of several (40) dBm were observed in the second spectral line and of 25-30 dBm in 

the first spectral line. 
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Figure 2:  High grade dysplastic polyps.  Spectral lines A, B and C correspond to the red, green 

and blue bars respectively in the D frame.  Variations of more than 40 dBm in the second spectral 

line, of 30-35 dBm in the first spectral line and of 65-70 dBm in third spectral line were observed. 
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Appendix 10: 

Table 4. The 305 total subjects 

Colonoscopy 

305 patients (Total) 

 

Normal Hyperplasia LGD1 HGD2 Cancer Total 

 

 

 

TRIM 

Normal 137 2 0 0 0 139 

Hyperplasia 7 74 5 2 0 88 

LGD 4 0 44 1 0 49 

HGD 1 0 2 14 0 17 

Cancer 0 0 0 0 12 12 

Total 149 76 51 17 12 305 

1: Low Grade Dysplasia; 2: High Grade Dysplasia; *false positive: yellow; false negative: pink 
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Table 6. The 24 IBD subjects 

Colonoscopy 

24 IBD patients 

 

Normal Hyperplasia LGD1 HGD2 Cancer Total 

 

 

 

TRIM 

Normal 10 0 0 0 0 10 

Hyperplasia 7 1 0 0 0 8 

LGD 0 0 4 0 0 4 

HGD 0 0 2 0 0 2 

Cancer 0 0 0 0 0 0 

Total 17 1 6 0 0 24 

1: Low Grade Dysplasia; 2: High Grade Dysplasia; *false positive: yellow; false negative: pink 

 
 
Appendix 11: 
 

Fig 3:  TRIMprobTM and colonoscopy correlation about the number of polyps. Spearman ρ = 0,917; 

p=0,0001 
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