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Table 1.  Level of Evidence grade for studies reporting rate and risk factors for wrong site surgery

	Methodological Principle
	Ammerman
	Jhawar
	Kwaan
	Mody
	Meinberg

	Study design
	
	
	
	
	

	Prospective cohort study
	(
	
	
	
	

	Retrospective cohort study
	
	(
	(
	(
	(

	Case-control
	
	
	
	
	

	Patients at similar point in the course of their disease or treatment
	(
	
	(
	
	

	Patients followed long enough for outcomes to occur
	(
	
	(
	
	

	Complete follow-up of > 80%
	(
	(
	(
	(
	(

	Controlling for extraneous prognostic factors*
	(
	
	
	(
	(

	Evidence Level
	
II
	
III
	III
	


III
	

III


*Applies to randomized controlled trials only.

	Pre-operative verification process

o Purpose: To ensure that all of the relevant documents and studies are available prior to

the start of the procedure and that they have been reviewed and are consistent with each

other and with the patient’s expectations and with the team’s understanding of the

intended patient, procedure, site and, as applicable, any implants. Missing information or

discrepancies must be addressed before starting the procedure.

o Process: An ongoing process of information gathering and verification, beginning with

the determination to do the procedure, continuing through all settings and interventions

involved in the preoperative preparation of the patient, up to and including the “time out”

just before the start of the procedure.

	Marking the operative site

o Purpose: To identify unambiguously the intended site of incision or insertion.

o Process: For procedures involving right/left distinction, multiple structures (such as

fingers and toes), or multiple levels (as in spinal procedures), the intended site must be

marked such that the mark will be visible after the patient has been prepped and draped.

	“Time out” immediately before starting the procedure

o Purpose: To conduct a final verification of the correct patient, procedure, site and, as

applicable, implants.

o Process: Active communication among all members of the surgical/procedure team,

consistently initiated by a designated member of the team, conducted in a “fail safe”
mode, i.e., the procedure is not started until any questions or concerns are resolved.


Table 2.  Steps that make up the JC Universal Protocol.

Table 3.  The NASS “Sign, Mark, and X-ray (SMaX)” checklist for safety:

	· Sign your name to the operative site.

	· Each member of the operative team should verify the correct site.

	· Verify that X-rays and medical records are for the correct patient, as well as confirming the identity of the patient.

	· Each of the following items should be double-checked against the marked:

· Medical record

· X-rays and other imaging studies (marked “L” or “R” to prevent being placed backwards on the light box)

· Informed consent

· Operating room/anesthesia record

	· Consider having your assistant or scrub nurse always stand opposite the side where the surgeon should stand.

	· Consider or suggest an intraoperative X-ray during surgery, after exposure using markers that do not move to confirm the vertebral level to be operated. Consider a radiology reading.


