
Hard Stops in the Computerized Physician Order Entry Process to Improve MR Patient Safety
Robert J. Aromiskis1, Aaron Landman1, Amgad N. Makaryus, MD2, Marc Fischer, MBA2, Steven Lev, MD2

1New York Institute of Technology College of Osteopathic Medicine, Old Westbury, NY
2 Department of Radiology, Nassau University Medical Center, East Meadow, NY

PPuurrppoossee--
o To highlight a Hard Stop system in MR ordering. 

EEdduuccaattiioonnaall  OObbjjeeccttiivveess--
o Learn how Hard Stops can reduce unwanted 

events.
o Show how to integrate Hard Stops into the 

Computerized Physician Order Entry (CPOE).

MMaatteerriiaallss  aanndd  MMeetthhooddss--
1. In the past, ACR safety guidelines were employed 

for patients with Cardiovascular Implantable 
Electrical Devices (CIEDs), denying access to zone 
III of the MR suite2.

2. Despite the guidelines, a few close calls still 
occurred where patients arrived only to be halted 
by technicians who noted unreported pacemakers.

3. In conjunction with IT and Cardiology, a hard stop 
system was implemented.

4. The CPOE automatically prompts the ordering 
provider to contact the cardiologist when an MR-
Unsafe or Conditional CIED is reported.

5. The cardiologist assesses the device model number 
and documents placement in safe mode and at 
what time the device will return to original 
settings.

6. The documentation is electronically transferred to 
the MRI questionnaire for the technicians to view 
and for the radiologists to give their approval.

7. A clinician attestation must then be signed to 
complete the order.

SSuummmmaarryy--
A Hard Stop system boosts confidence in MR orders and 
reduces adverse events for CIED patients. Orders that are 
hard stopped may impede the workflow, so 
interdepartmental communication and collaboration is 
essential1. The technologists are still gatekeepers and 
reassess and screen all patients prior to having them enter 
the MR exam room.

References- 1Goolsarran N, Martinez J, Garcia C. Using near-miss events to improve MRI safety in a large academic center. BMJ Open Qual. 2019 Apr 15;8(2):e000593. doi: 10.1136/bmjoq-2018-000593. PMID: 31206065; PMCID: PMC6542441.
2American College of Radiology. ACR Manual of MR Safety. Version 1.0. 2020. pp. 9-14, 19-25. 
3Mrisafety.com. Pacemaker Status. The List. Retrieved April 15, 2023, from http://www.mrisafety.com/TMDL_list.php?qs=pacemaker

MR is ordered through 
CPOE

If MR-
Unsafe/Conditional 

CIED reported, prompt 
to contact Cardiologist

Cardiologist assesses 
device

Documents placement 
in Safe Mode

Technicians and 
Radiologists receive 

updated MR 
questionnaire

If Radiologist approves, 
Clinician Attestation is 

signed
Proceed with MR

CIED MR Safety 
Category

Description

Unsafe 1 
(CONTRAINDICATED)

Object poses the threat of 
dislodgement in presence of the 
MR system. 

Unsafe 2 
(CONTRAINDICATED)

Object does not pose threat of 
dislodgement. However, other 
potentially hazardous conditions 
may occur.

Conditional 5 Object is acceptable for MR 
procedure ONLY if specific 
manufacturer guidelines or 
recommendations are followed.

HHaarrdd  SSttooppss  iinn  tthhee  CCPPOOEE::  SStteepp  bbyy  SStteepp

1. If the EMR detects a pre-existing mention of 
CIED, an alert is shown before an order is even 
placed.
2. Upon attempting to enter an MR order, there is 
a reminder to pre-screen patient for MR 
contraindications, regardless of CIED status.
3. The CPOE will deny MR order entry if there is a 
previously confirmed CIED, and a Contraindication 
Alert is given.
4. The ordering provider must contact the 
cardiologist, who can then assess and place the 
CIED in Safe Mode. This action is documented.
5. The Radiologist must then sign the approval 
attestation.
6. The order entry may now continue. The ordering 
provider must include the name of the attesting 
Radiologist for finalization.
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Figure 1: A flow chart depicting the Hard Stop 
progression in MR ordering.

Table 1. Safety Categories: If CIED falls under Unsafe 1 or 2, MR is 
CONTRAINDICATED. If CIED falls under Conditional 5, Cardiologist 

must first place device in Safe Mode in order to proceed3.




