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Abstract 
Surgical error due to incorrect identification of the surgical site has been known to occur right 
from the beginning of surgical practice through the ages. However, increasing awareness, preven-
tative efforts and risks of litigation have not eliminated this problem. Cutaneous surgery for skin 
cancer makes up a large proportion of procedures performed each year and it is often difficult to 
correctly identify biopsy sites, especially as this is not easy in sun-damaged skin. In this review ar-
ticle, we review the incidence of wrong-site surgery, measures taken by professional bodies, and 
the use of photography and newer technologies in an attempt to eliminate this distressing event in 
the field of plastic and dermatologic surgery. The purpose of this review is to highlight the inci-
dence of such surgical site identification errors, evaluate the risk factors, and educate the surgeon 
about measures that can be undertaken to avoid being faced with such a situation. 

 
Keywords 
Skin Cancer, Medical Error, Patient Safety, Dermatology, Wrong Site Surgery, Melanoma 

 
 

1. Introduction 
In the United States, more than 1.3 million new non-melanoma skin cancers (NMSC) occur each year, causing 
significant morbidity and being responsible for high healthcare costs [1]. In actinic-damaged skin of elderly pa-
tients, due to the diffuse photo-damage and prior surgical procedures, biopsy scars are often barely distinguisha-
ble from background skin. Therefore in plastic and dermatologic surgery, skin cancers present a high risk for pa-
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tients with melanoma presenting for wider excisions, or patients with non-melanoma skin cancers presenting for 
formal excision after an initial biopsy. In a survey of referrals for Moh’s micrographic surgery, without photo-
graphy, patients incorrectly identified 16.6% to 29% of biopsy sites [2] [3]. However variances in the precision 
of individual record-keeping by physicians and the difficulty with complete implementation of emerging elec-
tronic health records limit pictorial documentation [4]. Further, often a biopsy is performed by a different physi-
cian who then refers the patient to another for more complex surgery. A survey showed that wrong-site surgery 
was among the most common reasons for a lawsuit against Moh’s surgeons [5]. With increased awareness and 
preventive efforts, it is unsettling that wrong site surgery remains a persistent problem, with some data suggest-
ing that the incidence may even be rising [6]-[8]. While in dermatologic surgery or plastic surgery, there may 
not be severe physical harm, the absence of measured permanent injury does not correlate with the patient’s 
perception of harm, anger or fractured trust [9]. Stiff penalties have been established by institutions such as the 
Board of Medicine in Florida, demonstrating the public’s not unreasonable intolerance to wrong-site surgery 
[10].  

2. Discussion 
In dermatologic or plastic surgery, there is often a need to perform a wider excision following an initial confir-
matory biopsy for non-melanoma skin cancers. And with respect to melanoma, the situation is unique-almost all 
patients with melanoma end up with two operations-the first an initial excision, followed by a wide local exci-
sion. Standard treatment for malignant melanoma involves a wide excision around the original tumour site. The 
recommendation of 5 cm margins for wide excision was originally made by Sampson Handley in 1907 [11]. 
Since then, while the margins needed for a wide excision have been whittled down, most experts agree that 
mortality after local recurrence is high and that a wide excision offers the best chance of a cure [12]. Expanding 
on this “field effect” theory, Cochran [13] noted increased numbers of melanocytes in skin surrounding many 
melanomas, and Wong [14] noted morphologically abnormal melanocytes up to 5 cm away from the original 
tumour. Olsen’s contamination theory suggested that melanocytes around the tumour were “activated” by the 
melanoma cells and also advocated wider excision [15]. Others felt that the main benefit of wide excision was 
avoidance of traumatizing the primary lesion, thereby avoiding embolization or cell implantation [16]. As me-
lanoma excision margins came down from the original 5 cm, Breslow and Macht [17] found no local recur-
rences inlesions < 0.76 mm deep. The incidence of cutaneous melanoma has increased over the past 25 years, 
and a significant number (approximately 20%) of these tumors are found on the head and neck [18]. The rec-
ommended gross surgical margins are 1 cm for T1 tumors (≤1 mm in thickness) [19] and 2 cm for T2 (1.01 - 2 
mm), T3 (2 - 4 mm), and T4 (>4 mm) tumors [20]. Some surgeons have advocated delaying wider excision, es-
pecially when skin grafts are used due to concern for surveillance of subsequent local recurrence [21]. While 
margins for wide excision have been standardised, several prospective, randomised controlled trials have com-
pared narrow margins with wide margins in patients with melanomas of more than 1 mm Breslow thickness. 
Local recurrence rates were very low, and overall survival did not differ significantly [22]-[26]. Other reviews 
and meta-analyses to do with wide excision margins for primary melanoma sites also failed to show any statisti-
cally significant difference in overall survival. The authors of a Cochrane review concluded that “current ran-
domised trial evidence is insufficient to address optimal excision margins for primary cutaneous melanoma” 
[27]-[29]. Nevertheless, given wide excision is the norm after the initial excision after melanoma, it is important 
to ensure that the correct site is excised, as it is often difficult to identify a well-healed primary site. 

Wrong site surgery is probably as old as surgery itself. Traquair, an ophthalmologic surgeon, in 1947 de-
scribed the “important and very pertinent disaster of wrong site surgery where enucleations of the wrong eye 
have been performed” [30]. Wrong site surgery can be simply defined as “the performance of an operation or 
surgical procedure on the wrong part of the body” [31]. There is a viewpoint that providing an operative briefing, 
complete with a discussion of operative goals and potential complications, will further reduce wrong-site fre-
quency [32].  

Backster et al found that a “preparatory pause” to discuss a 5-point perioperative risk avoidance strategy 
raised compliance from 50% to 90% over 167 procedures [33]. In a review of data from the Pennsylvania Pa-
tient Safety Reporting System, Clarke et al found that 4.7% of reporting facilities had more than 1 wrong-site 
surgery in a 12-month span, and 427 cases of wrong-site surgery occurred over a 30-month period. Interestingly, 
these events occurred despite successful completion of a preoperative time-out [34].  
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3. Regulatory Body Reviews 
The National Quality Forum and Centers for Medicare & Medicaid Services consider wrong-site surgery to be a 
“never event” [35]. The Joint Commission’s Sentinel Event database reported an incidence as high as 40 wrong- 
site procedures a week in the USA [36]. In one review, the incidence was estimated to be 0.09 to 4.5 per 10,000 
operations [37]. When we look at all paid claims in the National Practitioner Data Bank and literature estimates 
of surgical adverse events, it is estimated that 2058 wrong site, wrong procedure, or wrong patient claims occur 
yearly in the United States [38]. Over the past two decades, surgical practice has developed more openness with 
regard to reporting adverse events, and indeed aside from medico-legal awareness, reporting these adverse 
events is now mandatory in several states in America [39]. An opinion in the Institute of Medicine: Committee 
on Quality of Healthcare’s 1999 report, “To Err Is Human”, reiterated the principle that such errors, while hu-
man errors should be considered a “system malfunction” [40] [41]. As Leape noted, “Errors are not diseases: 
they are symptoms of diseases” [42]. In the nineties, several specialty-specific surgical injury-prevention meas-
ures were promoted with slogans like “Sign Your Site”, and “Sign, Mark, and X-ray” [43]. 

Wrong site surgery in the United States is the most commonly reported sentinel event [44] [45]. In the United 
Kingdom, wrong-site surgery is estimated to occur in about 1 in 1000 procedures [46]. The National Patient 
Safety Agency, the body that keeps a record of all safety incidents from surgical specialties in England and 
Wales, reported as many as 155,000 incidents to its National Reporting and Learning Service in one year, from 1 
January 2009 to 31 December 2009 [47]. In the same year, García-Germán Vázquez’s team in Madrid noted a 
significant correlation between the incidence of wrong-site surgery and the annual number of procedures per-
formed, and a non-significant relationship with the age and length of service. Incidence was one case in every 
27,686 procedures [48]. A failure of teamwork was noted in a study by the AAOS (American Academy of Or-
thopaedic Surgeons) working group, in 46% of cases the blame corresponds only to the surgeon, but in 41% of 
cases it is the surgical team that has draped or marked the wrong side [49]. The AAOS also commented on the 
legal implications-as Levy wrote in an AAOS newsletter, it is virtually impossible to succeed in getting a 
surgeon to be declared not liable in cases of wrong site surgery [50]. And even as the AAOS made stringent ef-
forts to raise awareness, in 2002, while 78% of AAOS members knew about the program, only 46% used it in 
daily practice [51]. Ultimately it all comes down to the operating surgeon. As Ausman noted, not only are 
surgeons responsible for the preoperative surgical planning, but also they must inform/educate the OR (operat-
ing room) staff regarding operative requirements of procedures including location of the bodily site [52]. 

The Joint Commission on Accreditation of Healthcare Organization’s Sentinel Events Database from 1995 
through 2005 ranked wrong-site surgery as the second most common reported event [53]. 

The Joint Commission defines wrong-site surgery as any surgery performed on the wrong site or patient or 
performance of the wrong procedure on a patient [54]. This can often happen in dermatologic or plastic surgery, 
especially as scars can be difficult to identify in severely actinic damaged skin, or the patient perception of what 
was a suspicious lesion originally may vary from the doctor’s diagnosis, or the patient is referred to a second 
practitioner for a wider excision after initial biopsy. A recent survey of 300 dermatologist Moh’s surgeons in the 
USA revealed that 6 of 42 (14%) malpractice cases were a result of wrong-site surgery [55].  

The incidence of error in identifying the correct site during cutaneous surgery specifically may not be known, 
but a study conducted at the Veterans Health Administration suggests that when compared with other specialties, at 
least 1.4% of surgical adverse events were caused by medical practitioners performing cutaneous surgery [56]. 
Melanoma, especially the wider excision procedure after initial melanoma excision, presents a potentially higher 
risk given the patient is often referred by a GP to a surgeon or specialist for the second procedure. As the surge-
on often relies on the referring doctor’s anatomic description, and the patients’ own ability to identify the site, it 
is important that steps are taken to minimize risk.  

To reduce further the chances of the wrong site being removed, referring clinicians (or indeed any clinician) 
should be expected to use as accurate an anatomical description as possible. For example, in the case highlighted 
by Al-Rawi and Varma, two lesions in close proximity may lie in different cosmetic subunits of the nose, and on 
the face such aesthetic subunits may serve as guides to noting the exact location of the lesions [57]. On the trunk, 
it may be advisable to not only include photographs with the referral, but also to measure the distance to a par-
ticular anatomical landmark for e.g. “… 8 cm to the right of the spine in the 4th intercostal space”. 

It has become commonplace for patients to have smartphones that have a high-resolution camera as part of 
their function, and this is something that may be used for the benefit of the patient in preventing wrong site sur-
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gery. Patients are often agreeable to taking a photograph of the biopsy site with their own phone, to bring with 
them at their subsequent outpatient clinic or theatre appointment with another doctor [58]. To reduce the risk of 
wrong-site surgery and also litigation, Ibrahim suggests invoking a standardized procedure for all patients: hand 
the patient a mirror and have him or her point to the biopsy site, delineate the area with a surgical marking pen, 
and reconfirm the site with the patient [59]. While this sounds a simple and effective technique, the problem is 
many patients cannot actually identify the correct site of pathology, either due to visual problems, understanding 
of the morphology of suspicious lesions, or confusion. A recent study of dermatology patients showed that 
nearly a third (31.4%) of subjects were unable to accurately identify their skin biopsy site [60]. Indeed, when we 
look at the literature pertaining to wrong-site surgery in orthopedics, 37% of patients actually declined to mark 
their surgical site, and 4% of patients marked it incorrectly; patients expect the medical system to “take care of 
everything”. Most patients do not feel the need to take personal responsibility for their care especially with re-
sect to marking sites of surgery [61]. Even though most cutaneous surgeons use photography for clinical pur-
poses, a recent survey amongst dermatological surgeons-the members of the American College of Moh’s Sur-
gery found that only 47% of physicians used photography to confirm biopsy sites [62].  

The other issue with non-melanoma skin cancer surgery such as basal cell cancer is that when there is delay 
between the biopsy and a definitive procedure, the scar is well healed and may not be visible. The other con-
founding variable is that, as a study demonstrated, 66% of clinically healed BCC biopsy sites had histopathology 
evidence of residual tumor [63]. Rossy and colleagues noted that just under a tenth of patients could not identify 
their surgical sites accurately [64], and McGinness and colleagues found that patients and physicians were in-
correct in identifying biopsy sites 4.4% of the time [65]. There is a viewpoint that while most surgeons preferred 
using photographs to identify the previous biopsy site, but there may be variation in photographic techniques 
that could make this method less optimal than perhaps using dermoscopy as an aid [66] [67]. The authors noted 
that when it comes to dermoscopy of biopsy-site scars, a white-pink homogenous patch with underlying vessels 
is seen; “chrysalis structures” are not commonly seen in early scar. Clear demarcation from surrounding skin is 
noted by a hypo-pigmented border separating scar patch from surrounding skin (often actinically damaged) skin. 
[67] Tattoos or the introduction of dermal pigmentation has been widely used in various oncological subspecial-
ties to mark the location of colon cancer removal, facial prosthesis placement, or radiotherapy portals [68]. 
However, these tattoos are permanent and may be mistaken for pigmented lesions and therefore some have sug-
gested using fluorescent tattoo ink that is only visible under a limited spectrum of light, such as a Wood’s Lamp 
[69]. There are some commercially available tattoo-fluorescent dyes, where the fluorescent dye is captured 
within small beads of polymethylmethacrylate (PMMA), which prevents degradation and cutaneous sensitivity 
to the UV-fluorescent dye [70]. These tattoo dyes are however not FDA-regulated, and formal safety testing is 
not available, but communication with the FDA indicates that there is no report of an adverse reaction to the 
“Crazy Chameleon” UV-fluorescent tattoo that was trialed in a report [71]. However, the Food and Drug Ad-
ministration (FDA) has now approved PMMA that was described above, as a component of an orthopedic pros-
thesis and for dermal injection fillers [72].  

Wrong-site surgery in dermatology or plastic surgery, like many other specialties like otolaryngology, results 
in temporary injuries to the majority, with few reported cases of permanent disability or death [73] [74]. The 
Universal Protocol, which was mandated by the Joint Commission in 2004, appears insufficient in eliminating 
wrong-site surgery [75]. One improvement was an anatomic marking form, which was an innovation designed to 
improve the efficiency of the Universal Protocol, and has proven effective in at least one institution [76]. The 
World Health Organization (WHO) checklist and the Surgical Patient Safety System have both been shown to 
reduce mortality and complications in multicenter randomized, controlled trials-however, no prospective trials 
have directly examined the specific effect of surgical checklists with respect to wrong site surgical mishaps [77] 
[78]. 

However, there is one retrospective study that analyzed a large patient safety database and determined that the 
WHO checklist could have prevented 83% of wrong site surgery incidents with actual harms and 15% of the 
near misses [79]. It could have a simple explanation-the checklist requires everyone to be introduced at the start 
of “time-out,” creating an activation phenomenon that raises people’s sense of openness and engenders a wil-
lingness to speak up regarding any concerns [80]. Studies have shown that shown that patients were usually the 
most reliable informants and even when documentation about the surgical site is often inconsistent, patients are 
often more accurate in their assessment of site than physicians [81]. However, when studies used patients to 
mark the surgical sites, they found this to be unreliable, with 32% to 37% non-compliancy rates [82] [83]. It 
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must be stated that anatomic marking forms that require direct participation by both the surgeon and patient, 
with both signing and dating the form to maximize accuracy, have been successfully used in one institution with 
only one implementation error in 112,500 patients over 4.5 years; however, that error was indeed a wrong-site 
skin lesion excision [84].  

It is of note that a Cochrane review performed in 2012 on all interventions for reducing wrong-site surgery 
rejected 17 of the 18 potentially relevant articles because they lacked data on incidence, leaving only one study 
for analysis [85]. This study showed that an educational program targeted at residents made a significant impact 
on wrong-site dental extractions in an outpatient university dental clinic in Taiwan-even if it was limited by the 
fact that is was confined to a single institution performing only dental surgery [86]. It may well be that that 
“wrong-site surgical procedures are statistically too rare to serve as quantitative outcome measures of change” 
[87]. Giles et al. reported that most surgeons have experienced wrong-site surgery with no specific risk factors 
or causes identified prior to the event [88]. Nevertheless, the elimination of wrong site surgery remains an on-
going challenge and continues to call for innovative use of newer technology in documentation [89]. And finally, 
whenever a surgeon is faced with the unfortunate occurrence of a wrong-site procedure, it is important to abide 
by the principle of always acting in the patient’s best interest [90].  

4. Conclusions 
Key Points and Recommendations 
• Wrong-site surgery is the second most common reported adverse event; 
• At least 1.4% of surgical adverse events are caused by doctors performing cutaneous surgery, and wider ex-

cision following initial biopsy of a skin lesion presents a higher risk; 
• Almost a third of patients are unable to identify their original excision site correctly; 
• Almost half of the doctors performing cutaneous surgery do not photograph initial biopsy sites; 
• Use of photography (including patients’ smartphones), accurate anatomic description in clinical notes (in re-

lation to aesthetic sub-units and anatomic landmarks) and marking prior to surgery (with confirmation by the 
patient using a hand-held mirror) can minimize the risk of wrong-site surgery; 

• Dermoscopy may be useful and some authors are experimenting with fluorescent-tattoo inks as a means of 
identifying biopsy sites. 

Cutaneous surgery in general poses a higher risk for wrong-site surgery, especially when it comes to wider 
excisions following skin cancer. Given patients are often unsure, it makes it doubly important for doctors to en-
sure anatomic sites are accurately described in the clinical notes (with references to subunits and anatomical 
landmarks); photography is performed when referring a patient for wider excision, and the patient shows the site 
(after surgical marking) of the proposed wider excision site immediately prior to surgery. 

Ultimately, wrong-site surgery does not “just happen” to surgeons and systems must be developed to ensure 
maximum patient safety and minimize (if not eliminate) preventable adverse events in cutaneous surgery. 
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