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Presentation outline

• Background/Motivation 

• Procedure Complexity

• Previous Studies on Interventional CT Dose Survey

• MGH Study
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Background/Motivation 

Interventional CT has very different 

characteristics from diagnostic CT:

• Relatively lower image quality

• Many repeated short scans

• Strong metal artifact

• Procedure/Site specific

• The related CT dose/image quality has 

not been thoroughly studied.
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Background/Motivation

• The operator determines the progress of the procedure 

• High potential to utilize much higher radiation dose than 

diagnostic CT scans 

• For a single procedure, the total effective dose could go 

above 100 mSv*.

*Leng S, Christner JA, Carlson SK, et al. Radiation dose levels for interventional CT

procedures. AJR Am J Roentgenol 2011;197(1):W97–W103
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Background/Motivation

• It is critical to understand all the related clinical procedures 

for CTGI.

• It will be ideal to have a quantitative parameter to measure 

the necessary dose range or reference level.

• Biggest challenge is the procedure complexity.
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How to quantify procedure complexity
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Example from Fluoroscopy

https://www.plano.heartplace.com/services-ptca
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Complex Index for PTCA
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CI more than patient size

Higher complexity, more imaging utilization, higher dose

https://www.plano.heartplace.com/services-ptca
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Can we do this for Interventional CT?

Patient

EquipmentOperator

Size, 

Medical condition 

Procedure type

Experience level

Institution practice

Scanner model

Operating mode

Intervention tools
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Key Factors 

• Procedure types – Complexity/Utilization

• Operator experience

• Patient size/condition

• Institutional practice

– Scanner models

– Scanning modes – Helical, Axial, Mix
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Utilizing available data from CT dose monitoring

• CT scan parameters as surrogates?

– CTDIvol

– SSDE

– DLP

– Total scan length

– Number of images

– Number of acquisitions

Dose Metric

Utilization Metric
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Dose Survey Studies – Tsalafoutas, 2007
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Dose Survey Studies – Tsalafoutas, 2007
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Dose Survey Studies – Leng, et al 2010
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Dose Survey Studies – Leng, et al 2010
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Dose Survey Studies – Kloeckner,et al 2013
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Dose Survey Studies – Kloeckner,et al 2013

Diagnostic scan parameters were used for peri-interventional series
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Dose Survey Studies – Yang, et al 2018
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Dose Survey Studies – Tsapaki, et al 2019
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Dose Survey Studies – Tsapaki, et al 2019
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MGH Study

• To perform detailed analysis of interventional CT dose 

distribution at MGH.

• To explore the possibility to derive a quantitative metric to 

assess procedural complexity and CT utilization using CT 

dose metric as a surrogate. 
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Methods - Overview

• IRB approved retrospective study.

• Dictation reports collected for CT guided interventional 

cases performed at MGH from 2012 to 2017.

• CT dose data extracted using Radimetrics platform (Bayer 

HealthCare, Whippany, NJ).

• Four major categories and twenty-one sub-categories 

were created. 
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Methods – Intervention Category
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Methods – CT Dose Data

• CTDIvol (mGy): Volume CT Dose index 

• DLP (mGycm): Dose-Length-Product

• SSDE (mGy)

• Scan Length (mm) 

• Acquisition Count

• Number of Images
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Results – CTDIvol

Global CTDIvol median : 11.6 mGy    

ACR DIR Abd Pel : 13 mGy

ACR DIR non con chest: 10 mGy
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Results – Dose-Length-Product

Double drain

2233
Single drain

1125

3 or more drains

2777

Global DLP median : 1043 mGycm

ACR DIR Abd Pel : 639 mGycm

ACR DIR Chest: 347 mGycm
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Results – Scan Length

Global median : 842 mm

Double drain

1490
Single drain

848

3 or more drains

1922
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Results – Acquisition Count

Double drain

12Single drain

7

3 or more drains

13

Global median : 9 acquisitions per case
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Results – Number of Images

Double drain

272Single drain

152

3 or more drains

367

Global median : 166 images per case
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Utilization Factor
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Results – Complexity/Utilization Factor
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Discussion

• Single institute study

• Only helical scan CT included (did not include CT fluoroscopy 

or ultrasound assisted procedures)

• DLP and CTDIvol slightly depends on patient size, which has a 

relatively small variation for this population

• Large variations between different procedures

• The complexity/utilization factors might be applicable to 

institutes using CT fluoroscopy 



12

-34-

Summary

With a large number of cases analyzed and detailed

categorization of CT guided interventional procedures (CTGI),

consistent and procedure-specific dose metric distributions are

presented and quantitative complexity/utilization factors for

CTGI procedures are provided.
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Future

• Robot/AI

• Different requirement for image quality

• More accurate/efficient procedure
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Future
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