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Patient Safety in Spine Surgery:
Regarding the Wrong-Site Surgery
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Patient safety regarding wrong site surgery has been one of the priority issues in surgical fields including that of spine care. Since the
wrong-side surgery in the DM foot patient was reported on a public mass media in 1996, the wrong-site surgery issue has attracted
wide public interest as regarding patient safety. Despite the many wrong-site surgery prevention campaigns in spine care such as the
operate through your initial program by the Canadian Orthopaedic Association, the sign your site program by the American Academy
of Orthopedic Surgeon, the sign, mark and X-ray program by the North American Spine Society, and the Universal Protocol program by
the Joint Commission, the incidence of wrong-site surgery has not decreased. To prevent wrong-site surgery in spine surgeries, the

spine surgeons must put patient safety first, complying with the hospital policies regarding patient safety. In the operating rooms, the
surgeons need to do their best to level the hierarchy, enabling all to speak up if any patient safety concerns are noted. Changing the
operating room culture is the essential part of the patient safety concerning spine surgery.
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Introduction

In general, the events of wrong-site surgery occur rarely
[1-3]. When it does occur, however, it is considered a sen-
tinel event which may cause severe damages to patients
and physicians physically as well as mentally. In spine
surgery field, as with other fields of specialty, it is under-
stood that the right surgery is done to correct the patient.
However, wrong-site surgery is still an ongoing problem
in spine surgery, just as in other surgery fields [1,4]. The
incidence of neurological complication or infection after
spine surgery cannot be zero, even with a lot of efforts
made to reduce them [5]. The incidents of wrong-site
surgery may be a preventable if the medical staff follows
the right method to avoid such events.

History

When the incidents of wrong-site surgery occurred in the
past, they were often resolved in the name-blame-shame
tradition on the surgeon or the surgical team, without
any cause analysis and monetary rewards. These methods
are not helpful today in resolving problems [6]. “To err is
human,” the report published by the Institute of Medicine
(IOM) in 1999 [7], has drawn attention of not only phy-
sicians but also the general public. This report does not
disclose the limitations in the spine field, but the issues
of medical errors, infections, and technical problems of
surgery can be considered in regards to the spine surgery.
As the wrong-site surgery is a preventable medical error,
by using a quality improvement process, many medical
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organizations have carried in-depth studies regarding the
issue.

In spite of the controversies in the IOM report, ortho-
pedic surgeons have been interested in the wrong-site
surgery issues for a long time. The Canadian Orthopaedic
Association (COA) [8] and the American Academy of
Orthopedic Surgeons (AAOS) [9] have sought preventive
measures through case analysis, by forming the task force
on wrong-site surgery. It was calculated that the cumu-
lative probability of having a wrong-site surgery at least
once in an orthopedic surgeon’s life-time career was 25%
[10].

Sign Your Site Program and Sign,
Mark, And X-ray Program

The AAOS has proposed the Sign Your Site program in
prevention of wrong-site surgery. The AAOS started the
Sign your site (SYS) campaign in 1997 using the check-
list including the initials signed by the surgeons on the
surgical sites. In 2000, 78% of the American orthopedic
surgeons were aware of the SYS program, with only 46%
actually using the program [10]. The first SYS program
was modified for the verification of the appropriate side
and level of spine pathology [11]. A check list is used as a
system memory and for documentation of instrumenta-
tion.

The North American Spine Society (NASS) modified
the SYS program of AAOS into a more detailed compre-
hensive one that contained appropriate level confirmation
and side of the spine pathology for surgical interven-
tion. NASS developed a sign, mark, and X-ray (SMaX)
program for identification of exact patient and operation
level. The SMaX program contains three key steps for pa-
tient safety in spine care [12,13].

1. Process of patient identification and confirmation of
medical records including imaging studies and in-
formed consents.

2. Surgical site markings.

3. Verification of the spine pathology level during op-
eration.

This process involves: 1) completion of pre-op check-
list, 2) surgical site marking done by the surgeon on the
neck or trunk prior to the skin incision, 3) taking the
intra-operative X-ray by using metal markers in order
to verify the spine level. In this method of verifying the

pathology level intra-operatively, X-ray must be taken
by using metal markers such as towel chip or K-wires.
Therefore, SMaX checklist (Fig. 1), recommended by the
NASS, allows physicians to systematically review the in-
formation regarding patients, so that the spine surgeries
can be done safely and successfully.

It is desirable that the informed consents are obtained
by surgeons or the teaching staff, and the informed con-
sents must have names, medical record numbers, diagno-
ses, name of surgeries, site and side of proposed surgery,
and lastly, the signatures of responsible surgeon and pa-
tient. This informed consent must be shared with surgeon
as well as anesthesiologist, assistant, and scrub nurse. The
surgical marking must be done by the surgeon by put-
ting his/her initial on the surgical site prior to the surgery
and also by having the patient participate, and when the
surgery is unilateral, sign of left or right must also be in-
dicated (Fig. 2).

The last step of the SMaX program is accurately veri-
tying the spine pathology level by using a portable ra-
diography intra-operatively. The lumbosacral junction
sites can be verified only through finger palpation, but
verifying the site by using portable radiography with
metal marker is much more accurate [14]. Also in cervi-
cal spine, approximately 17% can approach the wrong
level if anatomical landmark such as carotid tubercle is
being used [15]. As such, portable radiography must be
used to verify the areas of lesion. In thoracic spine, it is
safe to verify the level by counting the number of ribs on
radiography, however, it requires attention when there is
cervical rib or size of the 12th rib is small [16].

In the lumbar spine, attention is required in verify-
ing the level if there is a transitional vertebra. In cervical
spine and lumbar spine, lateral radiography is useful for
level verification. In thoracic spine, AP radiography is
frequently used for level verification, since the spinous
process lies in distal direction and ribs can cover the
view. When verifying the level by using AP radiography
in thoracic spine, mistakes may be reduced by obtaining
an image including the 12th rib.

The Joint Commission and the Joint
Commission International

The Joint Commission (JC) has discovered 278 cases of
wrong-site surgeries in the sentinel events reported from
1995 to 2003. Of these, 58% of the cases were wrong-side
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Sign, Mark & X-ray (SMaX)
A Checklist for Safety

o Involve the patient in confirming the operative site either through informed consent
or during the actual marking. Surgeons are encouraged to personally obtain
informed consent. Copies of the operative permit/informed consent form should
state the site and side of surgery and be shared with the patient, surgeon,
anesthesiologist, assistant or scrub nurse and circulating nurse.

Sign your name to the operative site.
o Each member of the operative team should verify the correct site.

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

o Each of the following items should be double-checked against the marked site:
o Medical record
o X-rays and other imaging studies (marked “L” or “R” to prevent being
placed backwards on the light box)
o Informed consent
o Operating room/anesthesia record

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

o 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.

Complete all the items on this page. Relying on a single preventive effort only can
result in errors!

Patient Name:

Physician:

Procedure(s): Date:

Signature of Person Completing the Checklist:

[7 2001, North American Spine Society

Fig. 1. Sign, mark, and X-ray preoperative check list (NASS) (Reprinted from: Sign, mark & X-ray (SMaX): a checklist for safety,
with permission from North American Spine Society) [12].
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surgeries, 12% were wrong patients, and 10% were wrong
procedures [13,17]. The analysis revealed that the 12% of
all wrong-site surgeries occurred in the institutions where
2 out of 3 items were carried out, and these 3 items were 1)
patient verification, 2) surgical site marking, 3) time-out.
On the other hand, wrong-site surgeries did not occur in
the institutions where all 3 items were carried out. Based
on this result, JC has implemented Universal Protocol for
patient surgical site identification starting in July of 2004
[18]. The Universal Protocol is composed of 1) patient
identification, 2) surgical site marking, 3) time-out. The
process of patient identification and surgical site mark-
ing are similar to the SMaX program from NASS, and
the time-out process is performed by all operating team
members just prior to the beginning of operation by veri-
fying the patient’s name, medical record number, name of
surgery, surgical site, and equipments/devices to be used.
SYS and SMaX programs were incorporated into JC
methodology, and both AAOS and NASS have endorsed
the Universal Protocol [13]. Universal Protocol is includ-
ed in the International Patient Safety Goal (IPSG) of Joint
Commission International (JCI) and all JCI-accredited
hospitals must follow this protocol. IPSG 1 states that the
standards on correct patient identification and IPSG 4 are
concerned with the correct-site, correct-procedure, and
correct- patient surgery. The time-out process needs to
be conducted at the location of the procedure, just prior
to the beginning of the procedures, and involve the entire
operative team [19]. According to the IPSG guidelines,
the organization determines how the time-out process is

to be documented, and usually a checklist is needed for

Fig. 2. Example of preoperative surgical site marking: left side discec-
tomy is planned at L5-S1 level.

confirmation of the process (Fig. 3).

Sign In-Time Out-Sign Out Guidelines: WHO

In 2008, World Health Organization (WHO) proposed
guidelines for the safety of surgical patients [20]. Haynes
and others designed and used the checklist with 19 items
for sign in-time out-sign-out [21]. The sign in process is
carried out before induction, and in addition to the pa-
tient identification, there is a verification process of any
potential anesthetic problems, allergy, and pulse oxym-
etry. The time out process is carried out just prior to the
incision by the entire team participating in the surgery,
and in addition to the items stated in the universal proto-
col of JC, the expected amount of blood loss and admin-
istration of prophylactic antibiotics are also checked. The
sign out process is carried out before the patient leaves
the operating room, and it includes the verification of the
right surgery as planned, needles and sponge counts, and
surgical specimen.

Since the use of the WHO guideline checklists in the
hospitals around the world, the mortality rate has de-
clined to 0.8% from 1.5%. The patient complications have
also decreased to 7.0% from 11.0% [21].

Has the Rate of Wrong-Site Surgery
Decreased Since the Introduction
of the Campaigns?

The Canadian Orthopaedic Association and the Cana-
dian Medical Protective Association monitored if the
operate through your initials program was effective in
reducing the rate of wrong-site surgery in the orthopae-
dic field. They compared the data for seven years before
the initiation of the program with the data for seven years
after the program and concluded that the overall rate of
wrong site surgery was decreased approximately 62% [8].
Contrary to this report, evaluation of sentinel events after
the Universal Protocol showed increased number (455)
and percentage (12.8%) of wrong-site surgery. It was not
clear whether the data showed increased incidents of
wrong-site surgery or an increase in the voluntary report-
ing system of sentinel events [22].

Other than these data, wrong exposure in spine surgery
is quite common [23]. After extensive literature review
regarding wrong-site surgery, Devine et al. [1] reported
that the estimated rate of wrong-site surgery was from
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Preoperative Check List

Type of Anesthesia: General or Local
Patient Identification: (D Useful Check with Patient
(2) Bracelet

(@ Medical record or informal content

Surgical Site Marking: D done
@ not done
3 not applicable
Surgical Site Confirmation: (D Left & Right
2 Both
(3 Single organ
@ C Spine, T Spine, L Spine
(® not applicable
Time Out:
Patient identification (D done (@ not applicable
Surgical site confirmation @D done @) not applicable
Name operation (D done (@ not applicable
Name of instrumentation to be used (D done (@ not applicable
Signature: Operator
Anesthesiologist

Circulating nurse

Fig. 3. Preoperative check list at the Severance Hospital, Yonsei University College of Medicine (Korea).
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0.09 to 4.5 per 10,000 surgeries, and among them, ortho-
pedic procedures was the highest. Moreover, they con-
cluded that there was no convincing data which showed
decreased incidence of wrong-site surgery since the JC
universal protocol [1]. Of all wrong-site surgeries, 5% to
8% involved the spine [22]. Among seventy six wrong-
site surgeries reported by sixty one orthopedic surgeons,
thirty one cases (43.6%) were related to spine surgery [23].
In spine surgery, the majority of incorrect level operation
was performed in the lumbar spine, followed by cervical,
and thoracic spine [23,24].

According to the JC data, wrong-site surgery ranked
number 2 in sentinel events from 1995 to 2005. Further-
more, analysis of the data from 2004 to 2011 showed
wrong-site surgery was the most frequent sentinel event,
representing 819 of 6,093 total incidents [25]. Wrong-site
surgery was followed by delay in treatment (683 cases),
unintended retention of a foreign body (658 cases), and
operative or postoperative complications (636 cases)
(Table 1).

Why Does Wrong-Site Surgery Still Occur?

In spite of SYS of AAOS, SMaX of NASS, and Universal
Protocol campaign of the JC, the frequency of wrong-site
surgeries is not decreasing. The causes of wrong-site sur-
geries include incorrect patient positioning, inadequate
equipment preparation of operation room, incorrect
information provided to patient and family members,
failure to have informed consents, failure to make surgi-
cal markings, lack of time-out process, surgeon’s failure,
multiple surgeons, multiple procedures on one patient,
emergency operation, etc. [1]. Many of these causes are
due to poor communication, and the JC has revealed
through root cause analysis that most of the wrong-site
surgeries have occurred due to communication barrier
and inaccurate postoperatively patient evaluation [17].
The communication failure in wrong-site surgery is
categorized as the communication barrier between physi-
cian and patient and barrier among physicians and other
medical personnel. The barrier between physician and
patient can be somewhat resolved by providing accurate
information to the patient regarding surgical site and also
by having the patient participate in surgical site mark-
ing. The communication barrier among medical staff
can be resolved through active expressions of not only
the operator but also anesthesiologists, assistants, scrub

Table 1. Ranking the Joint Commission sentinel events (2004- 2011)

Sentinel events n

Wrong site surgery 819
Delay in treatment 683
Unintended retention of a foreign body 658
Operative/postoperative complications 636
Suicides 600
Patient falls 462
Other unanticipated events 366
Medication error 336
Criminal events 237
Perinatal death/injury 203

nurses, and circulating nurses which may prevent the
incidents. In order to resolve and better the communica-
tion failure among the medical staff, policies must be de-
veloped where the medical staft is educated, performance
monitored, and feedback provided. Most importantly, the
leadership that promotes patient safety and encourages
medical staff to voluntarily participate in such campaigns
must be present. The continuing frequency of wrong-site
surgery may be due to the lack of leadership in hospitals.

Discussion

In 1995, when the opposite leg of a diabetic patient was
amputated, the issue of wrong-site surgery became widely
known to the public through the media [26]. The term,
wrong-site surgery, is used in all cases where a surgery
is done in wrong physical sites or in wrong patients. In
spine surgery, wrong-site surgery involves the wrong
level, wrong side, wrong patient surgery, and wrong pro-
cedure (the wrong procedure performed on the correct
site) [1].

Instead of helping patients improve their symptoms,
wrong-site surgeries cause significant legal, social, and
emotional complications [24]. AAOS, NASS, and JC have
developed numerous systems and led voluntary participa-
tion in order to prevent the problem. However, although
the frequency is not high, wrong-site surgery still occurs
in spine surgeries [23-25].

Though there are varied causative factors regarding
wrong-site surgery, failure in communication is the most
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common root cause. The old resolution method of name-
blame-shame, which points out an individual for blame
and applies disciplinary action, does not help solve the is-
sue, and a more systematic approach is needed. Effective
communication among the medical staff is essential. For
this, the leadership of the institution must develop and
implement relevant policies. However, if the developed
policy cannot be followed by the staff due to its complex-
ity, it is not effective. Such policies must be simple and
stream-lined, so that all staff and even patients can easily
understand and implement them.

Informed consents that are too difficult for patients to
understand are ineffective, and the time-out process that
is too complicated for medical staft to follow is inconve-
nient. Therefore, when developing such policies, medical
staff needs to voluntarily participate and provide input.
Once the policy is developed, education must be pro-
vided so that all medical staff can be aware of the policy
and implement it. The effectiveness of education must
be enhanced through continuous feedback (Fig. 4). Ac-
cording to the policy of the Severance Hospital, Yonsei
University College of Medicine anesthesiologist, ortho-

Surgical site marking performance

g 100 9_8___-_-_?2'3 ----- 99.7 — 994 99.9
[
§ 9 9 =
5 80 — 89
g 0 78
o
o 60
©
o<

50

2007 2008 2009 2010 2011

=== Department of Orthopaedic Surgery Average of all departments

A

Time-out performance

100

920

80

70

60

Rate of performance (%)

50

2007 2008 2009 2010 2011

=== Department of orthopaedic Surgery ==Average of all departments

Fig. 4. Change of surgical site marking (A) and time-out (B) perfor-
mance rate at the Severance Hospital.

pedic resident, and the nurse participate in the process of
patient verification prior to induction in operating rooms
(OR), and the time-out process is followed just prior to
the incision. All team members, including the anesthesi-
ologist, surgeon, and nurse, must participate in the time-
out process, and such process of effective communication
is a prerequisite in preventing wrong-site surgery.

One of the risk factors of wrong-site surgery is in the
process of multiple procedures done on the same patient.
In spine surgery, when anterior and posterior surgeries
are done on the same patient, the time-out must be done
in each surgery separately after changing the position.
Emergency surgery is also a risk factor, and therefore, the
time-out process must not be omitted. Since the surgeon
cannot directly participate in patient’s positioning and
the time-out process when one surgeon is using two op-
eration suites, it is desirable that one surgeon operates in
a single operating suite if possible.

In hospitals, medical errors most frequently occur in
OR, and the most significant cause of medical errors is in
communication failure. All medical staff must ensure ac-
tive communication in OR. It is important to comply with
all guidelines introduced above, but more importantly,
efforts must be made in eliminating the hierarchy in OR.
All must feel free to speak up, when a patient-safety issue
is noticed. The level of hierarchy in OR is believed to be
more prevalent in the Asia regions in comparison to the
Western regions, and as such, OR culture where opinions
are freely expressed is necessary especially in Asian coun-
tries. The traditional error resolution of name-blame-
shame does not pull through in preventing wrong-site
surgery or any other medical errors, and efforts must be
made in the team approach, emphasizing team responsi-

bility.
Conclusions

Clearly, “To err is Human? It is definite that the problem-
solving method through the system approach is essential
in the prevention of wrong-site surgery. Moreover, to pre-
vent wrong site surgery, the hospital staff must not only
follow the hospital policies, but also eliminate the sense
of hierarchy in OR to create a culture that promotes free-
dom to speak up.
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