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QUESTIONS IN THIS DOCUMENT
1.  Is the magnetic resonance (MR) imaging scanner (ie, magnet) always on in a hybrid OR?
2.  What are the MR safety zones in the perioperative MR environment?
3.  Can perioperative personnel who are pregnant work in the intraoperative magnetic resonance (MR) hybrid OR?
4.  What are the maximum fluid deficit thresholds for hysteroscopy?
5.  During procedures in which fluid deficit monitoring is indicated (ie, hysteroscopy), how frequently should the fluid deficit be reported?
6.  What adverse reaction is associated with excess absorption of hypotonic solution?

1.  Is the magnetic resonance (MR) imaging scanner (ie, magnet) always on in a hybrid OR?
Yes, the MR scanner for an intraoperative hybrid OR with MR imaging capabilities is always on. Hybrid ORs with intraoperative MR imaging capabilities generally store the MR scanner (ie, the magnet) in an area adjacent to the OR that protects the OR from the magnetic forces of the MR scanner when it is not in use (ie, until it is brought into the room or the patient is moved into position for image acquisition). Checklists and the MR safety time out process assist perioperative and MR personnel in screening patients, personnel, and the environment to verify that it is safe to bring the MR scanner into the room or move the patient to the area where the MR scanner is used.
RESOURCE
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.

2.  What are the MR safety zones in the perioperative MR environment?
Magnetic resonance (MR) imaging equipment contains a strong magnetic force that poses a safety risk to patients and personnel if safe MR practices are not followed. The MR safety zones define areas of exposure to magnetic forces in relation to the proximity of the area to the MR imaging scanner.
1. Zone I is an unrestricted area (ie, public corridor or outside of the perioperative space) that is outside of and furthest from the MR environment and accessible to everyone.
1. Zone II is a controlled area (eg, waiting room, patient holding) between unrestricted zone I and strictly controlled zone III/IV where MR screening of patients and personnel occurs. It is accessible under the supervision of MR personnel.
1. Zone III is a strictly controlled area (eg, control room) immediately adjacent to the room containing the MR scanner. This area is accessible only to individuals and equipment that have been screened and are under the direct supervision of MR personnel.
1. Zone IV is a restricted area (ie, the OR where the MR scanner is present) that is subject to the strongest magnetic forces. Signage reflects potential danger from the strong magnetic field with a red light or a lighted sign indicating “Magnet On.” This area is restricted to individuals and equipment that have been screened and are under the direct supervision of MR personnel. Only MR-safe, non-ferromagnetic items are allowed in this area because of the potential for serious injury or death if metal items become projectiles.
RESOURCES
ACR Manual on MR Safety. 0 ed. Reston, VA: American College of Radiology: ACR Committee on MR Safety; 2020.
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.
Updated November 18, 2022

3.  Can perioperative personnel who are pregnant work in the intraoperative magnetic resonance (MR) hybrid OR?
Yes. Personnel who are pregnant may work in and around the MR perioperative environment but should not remain within zone IV (ie, nearest the MR scanner) during scanning. The MR environment does not expose personnel or patients to ionizing radiation. The American College of Radiology states that it is safe for personnel who are pregnant to work in this environment during all stages of pregnancy but recommends that they not remain in zone IV during image acquisition.
RESOURCES
ACR Manual on MR Safety. 0 ed. Reston, VA: American College of Radiology: ACR Committee on MR Safety; 2020.
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.

4.  What are the maximum fluid deficit thresholds for hysteroscopy?
There is no consensus on specific maximum thresholds for fluid distension media in hysteroscopy. The American Association of Gynecologic Laparoscopists, the British Society for Gynaecological Endoscopy, and the French College of Gynaecologists and Obstetricians have each developed recommendations for maximum fluid deficits based on expert opinion. Tolerance for fluid absorption and decisions regarding the continuation or termination of a procedure depend on the patient’s size, age, comorbidities, and level of health.
For healthy women of reproductive age undergoing hysteroscopy, a maximum fluid deficit of 1,000 mL is suggested for hypotonic solutions (eg, glycine, sorbitol, sterile water), after which expeditious termination of surgery is recommended. For healthy women of reproductive age, a 2,500 mL maximum is suggested for isotonic solutions (eg, 0.9% sodium chloride, Ringer’s lactate) after which surgery should be expeditiously terminated. For elderly women or women with comorbidities (eg, cardiovascular disease, renal dysfunction), a maximum fluid deficit of 750 mL is suggested for hypotonic solutions and 1,500 mL for isotonic solutions, although these thresholds may need to be reduced depending on the patient’s clinical presentation. When using high-viscosity distention media (eg, dextran), the maximum infused volume should not exceed 500 mL for healthy women of reproductive age, and in elderly patients or those with comorbidities, the infused volume should not exceed 300 mL.
RESOURCES
AAGL Advancing Minimally Invasive Gynecology Worldwide; Munro MG, Storz K, et al. AAGL Practice Report: Practice Guidelines for the Management of Hysteroscopic Distending Media: (Replaces Hysteroscopic Fluid Monitoring Guidelines. J Am Assoc Gynecol Laparosc. 2000;7:167-168.). J Minim Invasive Gynecol. 2013;20(2):137-148.
Deffieux X, Gauthier T, Menager N, Legendre G, Agostini A, Pierre F. Hysteroscopy: guidelines for clinical practice from the French College of Gynaecologists and Obstetricians. Eur J Obstet Gynecol Reprod Biol. 2014;178:114-122.
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.
Umranikar S, Clark TJ, Saridogan E, et al. BSGE/ESGE guideline on management of fluid distension media in operative hysteroscopy. Gynecol Surg. 2016;13(4):289-303.

5.  During procedures in which fluid deficit monitoring is indicated (ie, hysteroscopy), how frequently should the fluid deficit be reported?
The RN circulator should collaborate with the surgeon and anesthesia professional to determine reporting intervals and report the fluid deficit at these established intervals throughout the procedure.
A clinical practice guideline recommends measuring fluid deficit at a minimum of 10-minute intervals during hysteroscopy. An expert opinion article suggests that the RN circulator notify the perioperative team when the fluid deficit reaches 500 mL and then announce the deficit in 100 mL increments thereafter.
Using automated fluid management systems does not preclude the need to regularly report the fluid deficit because although these systems provide real time measurement, they only provide alarm notification after preset deficit thresholds have already been reached. Reporting of the fluid deficit status at designated intervals raises awareness of approaching deficit threshold limits so the surgeon and anesthesia professional can plan for timely completion of the procedure before an urgent need to terminate arises. Patients are at higher risk for harm when these automated systems are not used because of the potential for errors in manually estimating the deficit.
RESOURCES
Donan Jr PC, Pace KA, Ruiz CW, Gracia MM. Distending media used during hysteroscopy: perioperative nursing implications. AORN J. 2020;112(6):634-648.
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.
Umranikar S, Clark TJ, Saridogan E, et al. BSGE/ESGE guideline on management of fluid distension media in operative hysteroscopy. Gynecol Surg. 2016;13(4):289-303.
Updated November 18, 2022

6.  What adverse reaction is associated with excess absorption of hypotonic solution?
Excessive amounts of hypotonic solution absorbed into the patient’s vasculature during MIS procedures can lead to physiological changes including hyponatremia; hypervolemia; and cardiovascular, neurological, and pulmonary complications. This condition is referred to as transurethral resection (TUR) syndrome because it was first reported in transurethral resection of the prostate.
The fluid can be absorbed through vessels that are disrupted during resection of tissue or when the intracavity pressure is higher than the mean arterial pressure. The absorption of excess hypotonic solution changes the plasma sodium concentration and the tonicity of the cells, resulting in a fluid shift. The plasma sodium concentration decreases rapidly if the volume of fluid infused into the patient exceeds the capacity of the kidneys to excrete the excess fluid.
Cases of complications from excess fluid absorption have been reported, including heart failure, cerebral edema, and pulmonary edema. Complications related to fluid distension media occur in less than 1% of procedures, but the risks increase with the length of the procedure and the degree of dissection of the surrounding tissues. Most healthy adults can accommodate the fluid absorption, but patients with comorbidities (ie, cardiovascular or renal dysfunction) are at higher risk for complications.
RESOURCE
Guideline for minimally invasive surgery. In: Guidelines for Perioperative Practice. Denver, CO: AORN, Inc.
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