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Real Time Intra-operative Tissue 

Diagnostics

Positive resection margins negatively influence patient outcome

Intraoperative Frozen Section

- Slow

- Technically demanding

- Reliability issues 

- Resource heavy

- Limited sampling points

Clinical need for technologies to provide the 

surgeon with reproducible, robust and 

objective real time data on the biochemical or 

molecular status of tissues during oncological 

resections

Å An R0 resection is the optimum outcome at surgery as positive CRM 

leads to increased risk of local recurrence and reduced survival1. 

Å Increasing rate of advanced interventional endoscopy (EMR/ESD to 

remove adenomas and early carcinomas) associated with >10% risk 

incomplete resection2 and increased of colonic perforation compared to 

less invasive procedures3. 
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Rapid Evaporative Ionisation Mass 

Spectrometry (REIMS)

Atmospheric 
interface

Electrosurgical 
unit Venturi air jet 

pump

Custom 
designed 

handpiece

-
+

-

-

+

+

-

Balog J, Szaniszlo T, Schaefer KC, Denes J, Lopata A, 

Godorhazy L, et al. Identification of biological tissues by 

rapid evaporative ionization mass spectrometry. Analytical 

chemistry. 2010;82(17):7343-50. 

<1second

Feedback time:
0.7 ς2.5 sec 



Workflow

Apply 3 

nearest 

neighbour 

/Malalanobis

distance

calculation

Near real 

time tissue 

identification Real time 

spectral 

data

+

Predictive 

Model

Apply 

unsupervised 

and supervised 

modelling 

algorithms

=
Histologically 

assigned spectral 

database





Aims

1. Validate iknife as a tool for near real time tissue diagnostics in ex 

vivo colorectal tissue

2. Feasibility study to determine applicability of REIMS technology to 

endoscopic intervention 

Methods

Ex vivo specimens (19 adenocarcinoma, 20 healthy colonic mucosa and 

2 adenomatous polyps) from 26 patients undergoing elective colorectal 

resection

Modified monopolar electrosurgery handpiece (cut, 30W) coupled to  

electrosurgery generator 

Histology with H&E staining for validation purposes



Patient 

Demographics
Male

Female

Adenocarcinoma

Normal mucosa

Adenomatous polyp

Colon

Rectum

Tumour grade

T1

T2

T3

14

12

19

20

2

13

6

0

6

8

T4 5

KRAS mutation positive

KRAS mutation negative

KRAS mutation unknown 

Neoadjuvent therapy

6

8

5

4



RESULTS



Å 26 patients

Å 52 spectral datapoints (24 healthy, 24 

adenocarcinoma, 4 dysplasia)

Å Leave one patient out cross validation

Å 1 sample adenocarcinoma misclassified as 

healthy tissue

Å Sensitivity of 96% specificity of 100% for 

detection of colorectal  adenocarcinoma

Å Polyps classed as outliers 



Å 36 patients

Å 71 normal samples

Å 3 (4.2%) misclassified

Å 51 tumour samples

Å 5 (9.8%) misclassified

Adenocarcinoma

Normal colon
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