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Challenges with intraoperative MRI (ioMRI), 

from a radiologists viewpoint

- The scanner is remote from the radiology department

- The scanner may be of a different brand than other scanners in use

- There is limited access to the scanner for other patient groups

- There is no redundancy when the scanner is down

→ Difficult to have an efficient and reliable radiological workflow
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ioMRI performed at the radiology department

1) When the attending surgeon decided to perform MRI, the radiology 

department was informed

2) Wound closure was performed (temporary sutures of the dura, 
craniectomy covering with Spongostan sheets, temporary skin sutures) 

3) At the dedicated MRI scanner, only short MRI exams were booked 

allowing for finishing ongoing scans or postponing ones about to begin.

4) Transportation to the radiology department and MRI scanning

5) MRI reading at the scanner by two senior consultants in neuroradiology 

together with attending neurosurgeon

6) Patient transported to operation room for permanent wound closure or 

reoperation

7) If reoperation, a new neuronavigation plan was created by the 
attending surgeon at the radiology department with assistance of the 

two neuroradiologists.
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ioMRI performed at the radiology department

- 24 patients in the study

- Temporary wound closure 8 min (median)

- Entire MRI procedure: 60 min 

- Departure from operation suite to re-arrival 35 min

- MRI scanning 20 min
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ioMRI performed at the radiology department

- 24 patients in the study

- Temporary wound closure 8 min (median)

- Entire MRI procedure: 60 min 

- Departure from operation suite to re-arrival 35 min

- MRI scanning 20 min

→ Total time from decision to perform MRI to re-opening 

of the wound 68 min (range 54-104)

- No adverse events during surgeries, transfers, transportations or MRI 

exams

- No wound-related complications or infections
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ioMRI performed at the radiology department
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ioMRI – use and costs

Center Scanner Start of follow-up End of follow-up Days of follow-up

Uppsala Siemens Skyra Imris, 

3 T

October 26, 2020 August 31, 2022 582

Göteborg Siemens Skyra Imris, 

3 T

January 1, 2021 June 2, 2022 517

Linköping Siemens Skyra, 

Stationary, 3 T

March 10, 2020 April 30, 2022 781

Karolinska Solna GE Signa 1.5 T* and 

3 T*

March 17, 2020 May 1, 2022 775

*Scanners on radiology department, not connected to operation unit
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ioMRI – use and costs

Center Number of 

days scanner 

used

Proportion of 

days scanner 

used

Number and type of exams Hours per intraoperative exam

Radiology nurse   Assistant nurse

Uppsala 77 11% 77  intraoperative 8.4 5.3

Göteborg 62 12% 62 

- 47 intraoperative

- 15 outpatient research

9 -

Linköping 276 35% 760 

- 60 intraoperative

- 571 neurosurgical and 

neurointensive inpatients

- 129 outpatient research

6 6

Karolinska 

Solna

1429** 92% 7665 

- 64 intraoperative, of which

  - 34 LITT

  - 30 other intraoperative

- 7601 in- and outpatient exams

2.8 -

**Two scanners
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ioMRI – use and costs

Cost assumptions (SEK)*:

- MRI scanner: 20 million/scanner, 10-year depreciation period

- MRI service: 900,000/year

- Staff costs: Radiology nurse 321/h, Assistant nurse 179/h
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ioMRI – use and costs

Cost assumptions (SEK)*:

- MRI scanner: 20 million/scanner, 10-year depreciation period

- MRI service: 900,000/year

- Staff costs: Radiology nurse 321/h, Assistant nurse 179/h

Center Cost MRI 

scanner/exam

MRI 

service/exam

Staff costs** Total 

cost/exam

Uppsala 47 960 21 580 3 630 73 180

Göteborg 45 690 20 560 2 890 69 150

Linköping 5 630 2 530 3 000 11 160

Karolinska 

Solna

1 110 500 900 2 520

* 2023 prices

** Radiologist reading not included
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Conclusions

– When radiology staff are a bottleneck, cost-benefit analyses of ioMRI 

may change

– ioMRI performed at the radiology department instead of the operating 

room may offer a

– 29-fold reduction in costs and a 

– 70% reduction in time spent by radiology nurses per exam

ioMRI performed at the radiology department may thus strike a balance 

between satisfying the diagnostic needs of the neurosurgeons without 
sacrificing the needs of the rest of the hospital
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