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a b s t r a c t 

Background: Dermoscopy is a noninvasive tool that improves the 

diagnostic accuracy of melanoma and other cutaneous malignan- 

cies; yet, it is not widely used by plastic surgeons, who com- 

monly manage skin lesions. Thus, the purpose of this study was 

to explore current practice patterns and knowledge of dermoscopy 

among plastic surgeons and postgraduate plastic surgery trainees. 

Additionally, interest to establish a formal dermoscopy curriculum 

as part of plastic surgery residency training was evaluated. 

Methods: An online electronic questionnaire was developed and 

distributed through email to practicing plastic surgeons and plastic 

surgery trainees at two Canadian universities. 

Results: Of the 59 potential participants, 27 (46%) responded. 

While the majority of participants were familiar with dermoscopy 

(n = 26; 96%), only one respondent reported using dermoscopy 

in clinical practice. However, all respondents reported exposure to 

melanoma clinically (n = 26; one participant did not provide a re- 

sponse). A lack of training, along with lack of access to dermato- 

scopes, were the most frequently cited reasons for not using der- 
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moscopy. Knowledge scores with regard to dermoscopic features 

were also low; coupled with a noted propensity toward diagnos- 

tic or excisional biopsy, whichcould raise the benign to malignant 

ratio. Overall, 89% (n = 24) of respondents expressed interest in 

dermoscopy training in plastic surgery postgraduate training. 

Conclusions: Few responding plastic surgeons or plastic surgery 

residents currently use dermoscopy in training or practice but are 

interested in formal dermoscopy training in residency. 

Crown Copyright © 2021 Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license 
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Dermoscopy is a noninvasive technique that improves the diagnostic accuracy of both identify-

ng melanoma and excluding non-melanoma skin cancer (NMSC). 1 , 2 Widely regarded as an important

iagnostic tool, dermoscopy has become the standard of care in many countries, 3 yet few plastic sur-

eons have received dermoscopy training or use it as part of their practice. 4-6 As early diagnosis and

urgical excision of melanoma impacts prognosis 3 and dermoscopy improves diagnosis, dermoscopy

ould improve plastic surgeons’ direct impact on patient outcomes. 4 , 5 

While many surgical specialties have exposure to cutaneous malignancies, dermoscopy is not a

omponent of surgical training programs, but rather is situated in the field of dermatology. The Royal

ollege of Physicians and Surgeons of Canada (RCPSC) requires that plastic surgeons demonstrate

nowledge in the macroscopic and microscopic anatomy of the skin,” as well as the “clinical features,

tiology, diagnosis, and management” of benign and malignant lesions, which include melanoma. 7

hile the RCPSC does not specifically identify dermoscopy as a competency, dermoscopy is a natural

omplement to other diagnostic tools and techniques used by plastic surgeons to achieve the RCPSC

bjectives. By extension, exposure to formal dermoscopy training in plastic surgery residency could

oreseeably enhance the ability of future plastic surgeons to acquire the competencies outlined by

CPSC and, in so doing, be better equipped to diagnose and treat skin cancer upon entry into prac-

ice. 

Literature on the use of dermoscopy in plastic surgery is sparse. The purpose of this study was

o assess the current exposure and practice patterns of Canadian plastic surgeons and trainees to der-

oscopy. More specifically, this study sought to gain insight into the status of dermoscopy knowledge,

se, and training, and to gauge interest in a formal dermoscopy curriculum as a component of plastic

urgery residency training. 

ethods 

Ethics approval for this study was obtained through the University of Calgary Conjoint Health Re-

earch Ethics Board (HREBA.CHC-19-00 6 6). An online survey was developed and piloted with a small

roup of surgical trainees at the University of Calgary. The final survey consisted of 28 questions per-

aining to current practice patterns, exposure to, and knowledge of cutaneous malignancies and der-

oscopy, as well as interest in formal dermoscopy training. 

Study authors have established connections at the University of Calgary and Western University.

lastic surgeons and residents at these institutions were, thus, emailed detailed information about

he purpose of the study and invited to participate in a cloud-based survey administered by Survey-

onkey®. Responses were collected over a 4-week period in the fall of 2020. To maximize response

ates, reminder emails were sent 2 - 3 weeks after the initial participation request. Participation was
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Table 1 

Barriers to Dermoscopy 

“If you currently do not use dermoscopy, what are the reasons why?”

Inadequate training 22 (35%) 

Lack of dermatoscopy 19 (31%) 

Limited exposure to cutaneous malignancies 9 (15%) 

Cost 4 (6%) 

Time 4 (6%) 

Biopsy-proven disease prior to presentation 2 (3%) 

No interest 2 (3%) 

Respondents were asked to select all barriers that applied. 
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oluntary, and participants did not receive any compensation for the completion of the survey. Fur-

hermore, all responses were anonymous, and no data were collected other than that provided by

espondents. 

Data were exported from SurveyMonkey® to Microsoft Excel for analysis. Summary statistics were

alculated for each question. 

esults 

The email questionnaire was sent to 59 potential participants and a total of 27 (46%) survey re-

ponses were subsequently received. Of these, 13 were independently practicing plastic surgeons and

4 were plastic surgery residents. Among residents, five identified as junior residents (i.e., postgradu-

te years (PGY) 1 and 2) and nine identified as senior residents (i.e., PGY 3-5). 

Regarding dermatology training, of 26 who responded, 13 had no formal training in dermatology

nd 13 had 1 - 2 month rotations in residency. In all, 75% (n = 12) of surgeons reported dermatology

raining, whereas only 29% (n = 4) of residents received training ( p = .02), indicating less exposure in

ontemporary residency than in the past. While 96% (n = 26) of respondents were familiar with the

erm dermoscopy, only 41% (n = 11) reported being able to define dermoscopy. Seventy-four percent

n = 20) of respondents had no dermoscopy exposure. Of those with training, it was predominantly

hrough reading (n = 5; 19%), with a single respondent reporting formal training through a course

n = 1) and another during a dermatology residency rotation (n = 1). 

The most commonly cited barriers to dermoscopy were inadequate training (35%) and lack of

quipment (31%) (see Table 1 ). Indeed, only one respondent owned a dermatoscope and two others

ad access to a dermatoscope. 

In contradistinction, all respondents (n = 27) reported exposure to cutaneous malignancies. Re-

arding melanoma, six respondents reported “a lot” of exposure with the remainder reporting “some”

n = 10) or “a little” (n = 10) exposure in their practice or training. When asked to self-report skill

evel to identify basal cell carcinoma (BCC), squamous cell carcinoma, and melanoma under light mi-

roscopy as in a pathology lab, respondents reported a variation in skill level (see Figure 1 ). Notably,

nly 8% (n = 2) reported being able to identify melanoma with the remainder reporting they “maybe”

n = 13; 48%) or could not (n = 12; 44%) identify melanoma using microscopy. Responses were com-

arable regarding BCC, with 18% (n = 5) being able to identify and 52% (n = 14) reporting they could

ot identify BCC. When presented with a clinical scenario involving a young Fitzpatrick 2 patient

ith an atypical mole (with no family history of cutaneous malignancies and no history of sunburn),

urgery was a strong preference (85% biopsied or excised). Presumably due to a lack of a noninvasive

ethod to judge banality versus dysplasia or malignancy, such as with dermoscopy, only 15% (n = 4)

f respondents elected to monitor (n = 4). The surgical approach to uncertainty was similar among

lastic surgeons (n = 11; 85%) and residents (n = 12; 86%; and p = .82). 

Notably, 96% (n = 26) of respondents believed that dermoscopy would be (n = 10) or "maybe"

n = 16) a useful adjunct to plastic surgery training. Moreover, nearly all respondents (n = 24; 89%)

eported that plastic surgery trainees should receive formal dermoscopy training, either in residency

n = 19; 79%) or fellowship (n = 5; 21%). 
180 
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Figure 1. Could you identify the following (i.e., basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and melanoma) un- 

der a microscope? The height of the columns indicates the number of respondents who provided the response “yes,” “maybe,”

or “no.”. Management of Cutaneous Malignancies 
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Elucidating clinical practice patterns and potential knowledge gaps of plastic surgeons and trainees

s important given their essential role in managing cutaneous malignancies. 5 , 6 To the best of our

nowledge, this is the first study to survey Canadian plastic surgeons and residents regarding der-

oscopy. Given that the prevalence of skin cancer, particularly melanoma, continues to rise, under-

tanding how best to equip plastic surgeons to manage cutaneous malignancies is vital. 4 

In this regard, the majority of survey respondents received little to no exposure to dermatology

uring their training. Although exposure to dermatology in residency might be expected to impact

ermoscopy knowledge, practicing surgeons, who were more likely to have received dermatology

raining in residency, were not more likely to have heard of dermoscopy, be able to define it, or use

ermoscopy in practice as compared to residents. The majority of respondents were familiar with

ermoscopy and all reported exposure to melanoma in their clinical practice. Interestingly, a recent

tudy suggests that even dermatology residents desire more dermoscopy training, and that 38% had

o dermoscopy training in residency. 8 

Few respondents used dermoscopy in their clinical practice. This is in keeping with other stud-

es suggesting that dermoscopy remains underutilized by plastic surgeons. 5 , 6 For instance, in a recent

urvey of plastic surgery trainees, only 53% of respondents had ever used a dermatoscope, and only

ne respondent (n = 1/19) had received formal training. 5 Similarly, a survey of plastic and otolaryn-

ology surgeons found that only 26% (n = 19/73) routinely used a dermatoscope. 6 Of these, only two

n = 2/73) reported using dermoscopy to assess all lesions. 6 

Reasons for the limited uptake of dermoscopy among surgeons are no doubt multifaceted. It is

otable, however, that only two (8%) respondents to our survey cited lack of interest as a reason for

ot currently using dermoscopy. It then seems reasonable that other respondents would be interested

n acquiring the skill if barriers to dermoscopy were adequately addressed. The most frequently cited

arrier among respondents was inadequate training. 

Certainly, the diagnostic accuracy of dermoscopy varies, and in the absence of training, the bene-

ts of dermoscopy as compared to a visual inspection, may be limited. 2 A recently published Cochrane

eview of dermoscopy for the diagnosis of melanoma indicates that higher diagnostic accuracy is ob-

erved among those with greater experience, and increased training is associated with improved sen-
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itivity. 1 Research also suggests that dermoscopy training increases the ability of plastic surgeons to

ccurately diagnose melanoma and NMSC. 4 , 9 Indeed, a retrospective review involving three plastic

urgery trainees with dermoscopy training found their diagnostic accuracy to be comparable to der-

atologists. 9 Moreover, among plastic surgeons who attended a one-day dermoscopy training course,

he sensitivity of diagnosing malignant skin lesions increased from 56% to 64%, with the specificity in-

reasing from 44% to 64%. 4 Notwithstanding these results, dermoscopy is a tool with a steep learning

urve, and proper use likely requires formal training with sustained exposure. 8 , 10 

Inadequate dermoscopy training in residency remains a barrier to proficient dermoscopy. 8 As such,

his study sought to determine not only whether there was interest in learning dermoscopy, but also

hether respondents were amenable to the inclusion of formal dermoscopy training during residency.

n this regard, 89% (n = 24) of respondents believed that plastic surgery training programs should in-

lude a dermoscopy component. Among these respondents, 79% (n = 19) believed that dermoscopy

raining should occur in residency and 21% (n = 5) indicated that this training should occur in fellow-

hip. Given the steep learning curve, integrating dermoscopy early in plastic surgery residency train-

ng might best ensure competent identification of the clinical features, diagnosis, and management of

elanoma and NMSC (i.e., RCPSC competencies) upon entry into practice. 8 While no set curriculum

xists, the authors of a recent study of dermatology residency programs recommend that dermoscopy

raining includes incformal didactic sessions, outside teaching modalities (e.g., conferences, courses,

nd web-based training), clinical exposure, and an iterative process of evaluation and revision sec-

ndary to resident feedback. 8 This approach could be adapted for plastic surgical trainees in residency

r fellowship. 

With regard to the management of an atypical mole in a Fitzpatrick 2 patient, the majority of

espondents proceeded with biopsy, with similar management being reported by surgeons and resi-

ents. When used as a clinical adjunct, dermoscopy helps distinguish skin malignancies from benign

esions; thereby reducing the need for surgical biopsy and excision. 1 Consistent with this, one study

emonstrated that following a one-day dermoscopy course, plastic surgeons nearly doubled their abil-

ty to identify benign lesions, which result in 20% fewer benign lesions being recommended for sur-

ical excision. 4 By contrast, in another study, the benign to malignant ratio for biopsied pigmented

esions actually increased from 18.4:1 to 22.5:1 in the first year of dermatoscope use, followed by a

arked decrease thereafter (7.9:1). 10 

Plastic surgeons have been shown more likely than dermatologists to proceed with surgical biopsy

nd excision of suspicious lesions, 9 , 12 possibly related to their underutilization of dermoscopy. 13 While

his study was limited to plastic surgeons, only one of whom reported routine use of dermoscopy,

t would be of interest to investigate whether there is a difference in management among plastic

urgeons who use, and those who do not use, dermoscopy. Biopsy has an associated cost and is not

ithout risk—scarring, particularly of cosmetically sensitive regions, patient anxiety, and increased

ealthcare costs as the number of excised skin lesions increases for every melanoma diagnosed. 1 , 11

ne study suggested that up to 29% of patients develop wound complications after punch biopsy and

6% of patients experience anxiety while awaiting results. 11 Irrespective of this, biopsy or excision

f a lesion that subsequently proves benign is arguably more acceptable than failing to identify a

alignant lesion. 1 However, as a non-invasive modality, dermoscopy may benefit both patients and

he healthcare system wherein the adoption of dermoscopy by plastic surgeons would presumably

educe the number of lesions inaccurately characterized as malignant, with a corresponding decrease

n the need for biopsy and excision, along with the associated costs of these interventions. 1 

trengths, limitations, and future research 

A strength of this study is that no incentives, either professional or personal, were provided for

articipants to complete the survey. Therefore, without undue influence, responses from the ques-

ionnaire can be interpreted as robust and reflective of individual opinions. Although the sample was

mall, which may be a limitation, the response rate was 46% (n = 27/59) with a comparable number

f responses received from plastic surgeons (n = 13) and trainees (n = 14). Even so, if only a particu-

ar fraction of plastic surgeons or trainees with awareness of dermoscopy and cutaneous malignancies

esponded to the survey, this would introduce a potential source of bias. In addition, while partic-
182 
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1  
pants were recruited from two universities, located in different provinces, the convenience sample

ay not be representative of the larger body of Canadian plastic surgeons and trainees. 

This needs assessment is the first step toward developing a dermoscopy curriculum, with results

uggesting that interest in dermoscopy training in plastic surgery residency exists. We will need to

dentify the best way to address the present knowledge gap, with a particular focus on fulfilling the

CPSC plastic surgery training objectives. As such, we plan to move forward, in collaboration with our

cademic surgery and dermatology colleagues, in developing formal dermoscopy training for plastic

urgery residents. This curriculum could be piloted with residents at the two universities included in

his survey, with planned pre- and post-test surveys to assess the value of training. The impact on pa-

ient care such as reducing the benign to malignant biopsy ratio and increasing early diagnosis could

lso be explored. Ultimately, we believe that dermoscopy training should be provided to all surgical

rainees involved in the management of cutaneous malignancies, with specific focus on developing

he competencies identified by the RCPSC. 
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