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KEYWORDS Summary Aims: In July 2022, NICE updated the guidelines on the management of melanoma
NICE guidelines; by lowering the number of follow-up appointments and sentinel lymph node biopsy (SLNB) but
Melanoma; increasing the number of scans. This study aims to evaluate the implications of executing the
SLNB; new guidelines in terms of cost-effectiveness and personnel.

Imaging; Methods: All patients newly diagnosed with melanoma in 2019 at a regional skin cancer spe-
Follow-up cialist center were reviewed. Data were analyzed for their journey on an idealized pathway

modeled over a 5-year follow-up period when adhering to both the previous and new guidelines.
Differences in the management of melanoma were elucidated by comparing these changes. The
cost was quantified on a perpatient basis and the financial implication on each department was
considered.

Results: One hundred and ten patients were diagnosed with melanoma in 2019, stages I-lll. The
changes ease the burden on plastic surgery and dermatology; however, increased pressure is
faced by radiologists and histopathologists. An overall cost benefit of £141.85 perpatient was
calculated, resulting in a decrease of 1.22 hospital visits on average and an increase in the time
spent there (19.55 min). The additional expenses of implementing the new guidelines due to
the added BRAF tests, CT, and ultrasound scans are outweighed by savings from the reduction in
follow-up appointments and SLNB.

Conclusion: The focus has shifted to less invasive procedures for lower melanoma stages and
fewer follow-up appointments, at the expense of more genetic testing and imaging. This paper
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serves as a useful baseline for other centers to plan their service provision and resource allo-
cation to adhere to the updated guidelines.

Crown Copyright © 2023 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 license
(http://creativecommons.org/licenses/by/4.0/).

There are nearly 17,000 new melanoma cases in the UK per
year (2016-2018). It is the fifth most common cancer in the
UK and is on the rise, projected to increase to 32 cases per
100,000 people by 2035." Many developed Western coun-
tries are seeing a rise in the number of cutaneous melanoma
cases since it mainly occurs in pale-skinned people who
expose themselves to intense sunlight. Longer, sunnier
summers in the Northern Hemisphere due to climate change
and a growing appetite for sunny holiday destinations are
contributing to this, which has increased the workload for
melanoma services.” The diagnosis, staging, treatment,
surveillance, and follow-up of any cancer, including mela-
noma, is a resource-intensive pathway requiring robust
clinical guidelines to maximize cost-effectiveness. Patients
receive a melanoma diagnosis following a diagnostic exci-
sional biopsy, which dictates histological staging. Depending
on the stage of melanoma and other high-risk tumor fea-
tures, a series of investigations such as sentinel lymph node
biopsy (SLNB) and gene testing may be indicated, which
could extend treatment to adjuvant systemic anti-cancer
therapy (SACT), alongside surgery (Figure 1).

Melanoma Flowchart

New research into the advances of treatment modalities has
prompted an update to the National Institute of Health and
Care Excellence’s (NICE) guidelines in July 2022. These guide-
lines aim to reduce the variation in clinical practice across the
UK; including disparity with regard to the use of dermoscopy,
photography, access to SLNB, and follow-up imaging.> However,
implementation of these guidelines in individual hospitals could
cause problems due to changes in workload between depart-
ments and financial implications, particularly for patients pre-
senting at stages I-lll. Guidelines for stage IV patients on
adjuvant therapy (such as immunotherapy or targeted therapy)
are far less prescriptive, and therefore their management has
not been impacted by the new guidelines.

Key changes to the guidelines for stages I-lll that are
likely to have an impact are:

Clinic follow-up regime

Reduction in requirement for SLNB

Increase in the use of ultrasound of nodal drainage basin
Change in indication and frequency of computer tomo-
graphy (CT) scan follow-up
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5. Use of magnetic resonance imaging (MRI) instead of CT in
pregnant or young women to reduce radiation burden.

This paper aims to assess the workload and cost impacts
of the 2022 NICE guidelines at the University Hospitals of
Leicester NHS Trust (UHL), by taking an annual cohort of
patients diagnosed with melanoma and modeling their
journey for both the previous and new guidelines. This al-
lows comparison of the workload experienced by different
departments involved in the melanoma patients, financial
implications, and the effects it has on the patients diag-
nosed with melanoma. The paper is intended to serve as a
tool for other organizations to use for resource allocation to
melanoma services whilst attempting to adhere to the new
guidelines.

Methods
Study design and participants

This study was conducted in a regional skin cancer specialist
center with a retrospective element that reviewed all pa-
tients who were diagnosed with melanoma between 1st
January 2019 and 31st December 2019. All patients were
stratified by melanoma stage according to the 8th edition of
the American Joint Committee on Cancer (AJCC) staging
system. Patients who would be considered for SLNB were
included in the study (stages | to Ill), those not appro-
priately staged were excluded.

Histopathology results of stage IB were manually
screened via the UHL’s electronic patient records system,
Integrated Clinical Environment (ICE, Clinisys Winpath, UK)
in order to determine high-risk features and Breslow thick-
ness (BT).

The cost of appointments, scans, and screening proce-
dures was acquired through the UHL financial department
using the appropriate clinical codes.

Timing for follow-up appointments and scans was ac-
quired through the UHL’s clinic booking system.

2019 was taken as the baseline for the evaluation due to
changes seen in clinical practice and workload in the fol-
lowing years because of the COVID-19 pandemic.

The data from the retrospective study were analyzed
for their journey on idealized pathways modeled over a
follow-up period of 5 years for both the previous guidelines
and the 2022 melanoma NICE guidelines. The number of
follow-up appointments and investigations of our 2019
patient cohort was compared to the number of follow-up
appointments and investigations recommended by the
July 2022 guideline.”

Data analysis

An analysis was conducted for each specialty to inform the
trust about the changes required with regard to resource
allocation.

The time implications of the new guidelines were cal-
culated for both patients and clinicians. The time for each
appointment, CT scan, ultrasound scan, and the time re-
quired to interpret these scans were collected to calculate
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the total change in the number of minutes/hours for each of
these components as well as for the patient and clinician.
The data were analyzed using Microsoft Excel (Microsoft
Office 365, USA).

Results
Changes to follow-up and costs

Overall, 121 patients were diagnosed with melanoma at
UHL in 2019. Eleven stage 4 patients were excluded, leaving
110 stage I-1ll patients in our study group.

Figure 2 demonstrates the distribution of this cohort by
disease stage, as well as showing the 11 stage IV patients
not included in further calculations:

The costs of services impacted are as follows: a follow-up
appointment is £140.94, a staging CT scan is £428.83; an
ultrasound of the single lymph node basin is £234.36, SLNB
is £2088 and BRAF testing is £97.

Figure 3 shows differences in anticipated clinic ap-
pointments, CT, and ultrasound scans over a 5-year follow-
up period based on previous and new NICE guidelines.
Table 1 gives the cost implications of these changes. This
shows there would be a reduction of 483 follow-up clinic
appointments across melanoma stages I-1ll. There would be
an increase of 34 extra CT scans recommended and an in-
crease of 315 ultrasound scans if the patient cohort at UHL
in 2019 were followed up according to the new 2022
guidelines. SLNB demand has fallen due to more stringent
criteria for offering SLNB being imposed, but BRAF genetic
testing has increased in demand (Table 1).

In the new guideline, 15 patients would be eligible for
BRAF testing and 18 patients would no longer be eligible to
undergo SLNB, reducing the overall cost of providing these
two services by £35,935 (the reduction in SLNB accounting
for the majority of this saving).

Implementing the new guidelines represents a decrease
in cost of £15,602.99, largely due to the extra costs of BRAF
tests, ultrasound scans, and CT scans being less costly than
the savings due to the reduction in follow-up appointments
and SLNB load (Table 1, Figure 4). Per patient, this re-
presents a decrease in cost of £141.85 (Table 1).

Distribution of patients by disease stage

Stage |IA Stage IB Stage |lAStage lIBStage lIC Stage Stage
1A e

Stage Stage StagelV
nic o

Figure 2 Distribution of 2019 UHL melanoma patients by
disease stage.
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Change in service demand between UHL 2019 and 2022
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for the patients in 2022 following the new NICE guidelines.
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Number of clinic appointments, CTscans, and ultrasound scans for patients presenting in 2019 and the predicted figures

Table 1  Summary of changes to demand and cost.

2019 Guidelines 2022 Guidelines Difference

Number Cost (£) Number Cost (£) Number Cost (£)
Clinic appointments 1208 170,255.52 725 102,181.5 —483 —(68,071.61)
SLNB 24 50,112.00 6 12,528.00 —18 —(37,584.00)
BRAF genetic tests 23 2231.00 40 3880.00 17 1649.00
Ultrasound 0 0.00 315 73,823.40 315 73,823.40
CE-CT scans (whole body + brain) 176 75,474.08 210 90,054.3 34 14,580.22
Change in total imaging costs 88,403.62
Change in total costs —(15,602.99)

Impact on patients and staff

Ultrasound and CT scans are both allocated 20 min for pa-
tients. Many sonographers report the ultrasound scan within
the 20-minute window, whereas reporting on a whole-body
CTscan as is used for melanoma follow-up, takes an average
of 30min. Although, the standardized reporting time for
ultrasound is 12.5, and 45 min for CT scans.” Follow-up ap-
pointments are allocated 10 min (Table 2).
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The number of patient visits to the hospital for ap-
pointments and scans will decrease by 134, which results in
a decrease of 1.22 visits to the hospital per patient.

Discussion
Department-stratified demand changes

The changes to the NICE guidelines generally favor a higher
imaging demand for radiologists and greater demand on
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Change in service costs between UHL 2019 and 2022 Guidelines (£)
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Figure 4 Total cost of appointments, CT scans, and ultrasound scans, BRAF genetic tests, and SLNB in 2019 and the predicted

figures in 2022 following the new NICE guidelines.

Table 2

Summary of changes in terms of time for clinical services and patients.

Cumulative time

2019 UHL (hours)

Total appointment time 201.3
Total scanning time 58.7
Time spent by radiology interpreting scans 88
Total time spent in hospital for patients 260

Time per-patient

Total appointment time demand per patient 1.8
Total scanning time per patient 0.5
Time spent by radiology interpreting scans per patient 0.8
Time spent in hospital per patient 2.4

2019 UHL (hours)

2022 Guideline (hours) Difference (hours)

120.8 —80.5

175 +116.3

105 +17.0

295.8 +35.8

2022 Guideline (hours) Difference (hours)
1.1 -0.7

1.6 +1.1

1.0 +0.2

2.7 +0.3

histopathology departments for genetic testing, but lower
demands on plastic surgery and dermatology services as a
result of fewer appointments and reduced numbers of SLNB.

BRAF testing is now being considered at earlier stages,
such as IIA and 1B according to the newer guidelines. As per
evidence, stage IIA-1IC melanoma patients have comparable
mortality rates to stage IlIA-1IIB, so the 2022 guidelines ad-
vise BRAF at diagnosis. This indicates that if there is disease
progression, treatment can be started immediately,
avoiding the delay associated with retrieving the previous
samples for BRAF testing at a later stage.
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Following the new guidelines, SLNB will not be offered to all
melanoma patients with a Breslow thickness of 0.8-1.0 mm as is
currently done at UHL. Evidence reviews for the use of sentinel
lymph node biopsy in people with melanoma suggest that the
group of patients with a pT1b melanoma of 0.8-1.0 mm Breslow
thickness is unsustainably large, the prevalence of a positive
result is still quite small and the procedure is costly and in-
vasive. The new guidelines suggest that SLNB should only be
offered to stage IB patients with lesions of 0.8-1.0 mm Breslow
thickness with at least one of the concomitant high-risk fea-
tures (ulceration, lymphovascular invasion or a mitotic index of
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2 or more) too, which decreases the burden on plastic surgery
services. A recent paper® found that stage 1b melanoma pa-
tients had a positive SLNB in only 8% of cases, but the cost of
this procedure increases overall treatment costs fourfold.
There also needs to be the potential consideration of SLNB
surgical colleagues redirecting their resources to other proce-
dures, potentially improving other aspects of the surgical ser-
vices; theater time and personnel are likely to be redirected
rather than ‘lost’.

The imaging demand has increased due to considering ul-
trasound scan of the draining nodal bed when SLNB was con-
sidered but not done in stages IB-lll disease. CT scan numbers
also increase, but by significantly less than ultrasound.

Where SLNB is no longer performed, ultrasound is used to
assess the drainage bed and has the advantage of being
cheaper than other forms of cross-sectional imaging and
involving no ionizing radiation, unlike CT scanning.
However, ultrasound is also added to follow-up regimes
where CT scanning has traditionally been the sole in-
vestigation. This is due to the developing of evidence that
new ultrasound morphology criteria have significantly in-
creased the sensitivity of this technique. This and the ease
of adding fine needle aspiration cytology (FNAC) at the time
of testing has increased its use in melanoma, breast, and
thyroid cancers. However, despite the potential superior
diagnostic performance, it is unclear whether ultrasound
follow-up would have any therapeutic or outcome impact.’

A problem with introducing ultrasound with new mor-
phological diagnostic criteria and a straight-to-FNAC ap-
proach is that it requires a specific skill set that will not be
available on routine ultrasound lists, increasing the cost.

The greater CT demand is somewhat concerning due to
the greater radiation dose, particularly for early-stage dis-
ease in young patients. Melanoma occurs relatively fre-
quently in younger age groups compared to other cancers. It
has an average incidence rate of 11.8 per 100,000 in women
and 6.1 per 100,000 in men between the ages of 20 and 39."
However, the specificity and sensitivity of CT scanning for
surveillance are unrivaled for the whole body, and it re-
mains a key component of gold-standard follow-up, ca-
veated by NICE recommending MRI instead for CT-
constrained patients such as pregnant women and patients
aged 0-24 or for patients with suspected brain metastases.

Furthermore, increased imaging use especially CT leads to
a higher rate of incidental findings being diagnosed.
Incidental pulmonary embolisms (PE) are reported in 1%—5%
of chest CTs.® Treatment of non-symptomatic PEs currently
involves anticoagulation, which carries a risk of major
bleeding of 7.2 per 100 patient years, particularly in high-risk
patients such as those with cancer.” Survival rates of patients
with untreated non-symptomatic PEs are similar to age-
matched patients who are not treated though mixed results
are found in patients with active cancer.'”"" The prevalence
of malignant incidentalomas has been reported in 5% of brain
scans and 10%—20% of other solid organs such as prostate and
colon.’” As a result, we might see a higher level of anxiety
and over-investigation in our melanoma patient cohort with
incident findings from their routine CT or MRI scans, espe-
cially in the lower-stage melanoma patients who require less
frequent scans. In higher-stage patients the frequency of
scans can allow for monitoring of incidental findings without
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invasive investigation unless they show progressive high-risk
features to indicate malignancy.

For an average melanoma patient, there are marginally
fewer hospital visits on average (—1.22) with the new
guidelines, but slightly greater time spent in hospital
overall (19.55 min), but neither represents large changes.
For the dermatology and plastics services, the appointment
time per patient has decreased by 43.9 min, and for plastic
surgery there will be a 75% reduction in SLNB procedures
offered with their associated time commitment, but for the
radiology department there is a sizeable increase in the
imaging demand of 63.45min per patient to conduct the
extra scans and 9.27 min extra per patient to interpret
them. However, the standardized recommended reporting
times by the Royal College of Radiologists (2019) are
12.5min and 45 min for the ultrasound and CT scans, re-
spectively which are greater than the values used in the
calculations. This will further increase the value of
the calculated time spent by the radiologists interpreting
the scans.

In the current state of National Health Service (NHS)
waiting lists these changes will aid the treatment of other
surgical patients, speed up the process of having a wide
local excision and decrease the demand for nuclear medi-
cine. This also decreases the risk from other adjuncts used
in SLNB such as the blue dye anaphylaxis risk of 6 in 1000, '*
and radiation exposure. On the contrary, more staff will
likely be needed in the radiology department to meet this
demand leading to longer waiting lists if the staffing crisis is
not resolved. As of September 2020, 370,000 patients in
England were waiting for a CT or MRI scan,’* 23% of whom
were waiting for longer than 6 weeks caused by an overall
shortage of 1669 consultant radiologists. "’

Additionally, higher-stage melanomas are expected to be
diagnosed in the postlockdown period due to an inability to
access primary care in a timely fashion, or patient anxiety
about attending clinical settings, during the pandemic. This
has been observed in multiple European countries.'®'®

Waiting lists could also create confusion in treatment:
UHL’s current waiting list for SLNB of three months would
mean that several patients would already be waiting for
their surgical treatment at the point that guidance changes.
In our cohort of patients, 18 out of 24 would not have been
eligible for SLNB due to being deemed to have a low-risk
stage 1B melanoma. Implementing the new guidance would
mean that the patients that are already on the waiting list
would either go through with surgery as per the old gui-
dance or be invited to the clinic to discuss with them that
this is no longer indicated. This difference in care would be
trust- or clinician-dependent, which could leave them vul-
nerable to litigation in the future.

Greater imaging frequency will likely improve outcomes
and allow therapy to be more precisely titrated, and for
early-stage patients (stage IA-1IA) there will be fewer
overall hospital visits as a result of the changes, reducing
the burden on patients and carers. However, beyond stage
IIA, the overall number of hospital visits has increased for
patients to account for the extra scans.

Further quantification and the benefit of prospective
studies would be required to accurately assess the impact
on patients of the new guidelines in terms of outcomes.
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Limitations of methodology: key assumptions

CT-alternatives
For pregnant women and children, or for other patients
following multidisciplinary team discussion, MRI will be
used instead of CT if available. We have assumed that no
such CT- constrained patients form part of the cohort we
have analyzed.

Adjuvant immunotherapy use

UHL has been using adjuvant immunotherapy since 2017 for
stage Il disease, and the 2022 guidelines maintain this re-
commendation. Follow-up length and components (ap-
pointments, CT-scans) are highly personalized for each
patient, and are managed by the oncology service, not by
plastic surgery and dermatology. The 2022 guidelines are
flexible with their recommendation with regard to this
follow-up. We have assumed with these results that all 21
stage Ill patients at UHL did not receive adjuvant SACT
because they were ineligible, and as such, would follow a
specific and defined follow-up pathway as detailed in the
2022 guidelines. This assumption is both necessary, since it
would be difficult to quantify the exact burden on the on-
cology and radiology services of the tailored follow-up for
each stage lll patient on adjuvant therapy, and safe, since it
is likely that there would be little difference in terms of
cost effect between UHL’s current practice for patients on
adjuvant therapy and the new 2022 guidelines’ re-
commendation.

Stage IV disease follow-up

The nature of stage IV melanoma warrants personalized
follow-up programs, and as such, UHL has not provided
specific guidance on appointment and scan schedules.
There were 11 patients with stage IV disease at UHL in 2019,
receiving adjuvant immunotherapy for varying amounts of
time and thus with varied follow-up regimes. We have not
included stage IV patients in this analysis due, firstly, to
costing inaccuracies associated with this variability, and
also since the care provided to stage IV patients will not
change for the dermatology and plastic surgery depart-
ments between current practice and the new 2022
guideline.

Appendix A
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Conclusion

The recent change in melanoma guidelines has shifted the
focus onto less invasive procedures for lower melanoma
stages, reducing the burden on plastic surgery and derma-
tology departments to meet the cancer targets. In contrast,
they will create a larger workload on specific departments
such as radiology and histopathology: the feasibility of this
in terms of whether they would be able to meet demand
should be discussed at a trust level. Overall, the average
expenditure per patient has marginally decreased during
the course of their melanoma treatment at the expense of
slightly more time spent in the hospital to acquire the re-
commended scans. This, in turn, will create a need for more
specialist staff to carry out and interpret these imaging
investigations.

This paper serves as a useful baseline for other centers
to use to plan their service provision and resource allocation
to adhere to the updated NICE guidelines.

Funding

No funding was received for this research.

Ethical approval

Ethical approval was not required.

Declaration of Competing Interest

The authors declare no conflict of interest.

Acknowledgment

Mr Ngi Yii, Mr Sanjay Varma, Bansal Deol, Dr James Miller, Dr
Lize Reichert, Dr Helen Cooper, Dr Matthew Scorer, Dr
Manisha Panchal, Dr Balaji Varadhan, Dr Gerald Saldanha, Dr
Mark Bamford, Dr Shoaib Ahmad, Skin cancer specialist
nurses (Karen Elton, Lucy England, Donna Kirby).



A. Lakshmi, R. Shah, A. Begaj et al.

(aébd 3xau uo panuijuod)

*SN 7 Japisuod

13-3D SN'T + sueds | )
ureiq 194J0 + S| -3D uleiq pue
pue -3D uteiq pue Apog-ajoym sn i
Apoq Apog-ajoym |+ 7 19pisuod + sn L+ 19pISu0d +
‘(£ Jedhk  -910ym SN SN ¢ SNz swawjuiodde  syuswiuiodde  juswiurodde  syuswiutodde €
pue 9 Jeak 7+ J9pIsuo)+  JUSpISUO)+  JISpISUOD+ o - o2 7 - o ¢- oL ¢- Jeap
ssone  1)-1)
palajjo uteiq *SMN Z J9pisuod
eax9 pue SNT + sueds | ) SNt sn 1L
€-7 Q) Apoq J19JJ0 +s|H  -3) uleiq pue Japlsuod + Japisuod +
dn mojj0)  -9j10ym SN T SN ¢ SNz -3ID uteuq pue Apog-ajoym  sjuswnuiodde  sjuswiurodde z
Jeah-g 7+ J9plsuod)+  JU9pIsuo)+  JU9pIsuod+  Apog-a)oym | 7 1apisuo) o2 7 - oL ¢- Jeap
ut paisyjo  13-3D
sueds | ) Jo uteiq *SMN Z J9pisuod 95.1eydsip
Jaquinu ut pue SN T + sueds | ) SN SNZ uayl syuaw 95.1eydsip
aSueyd oN Apoq 194J0 + S| -3D uteuq pue J9pISU0d + 19pISuod + -jutodde  uayy Jusw
UOLDJISIP  -9]0YM SNz SNz SNz -3D uteuq pue Apog-ajoym  sjuswiuiodde  sjuswjyurodde oL -jurodde 1 dn
ueldLuL)) 7+  J9plsuo)+  JU9pIsuo)+  JU9pIsuod+  Apog-ajoym | 7 19pisuo) o2 7 - ol Z-  JI9pIsuod z- oD | Jeap Mo])04
a8ueyd oN jJuswaseuey
21qIsiA
S9injea} Jay3lo
pue ww Q|
1D yum Buigess pue ww g-Q
19pISu0)+ usamiaq
Bu11s9) BulL1s9) SSaUYDLY]
agueyd O119U98 4yY¥g  J1IBUSS 4vyg  Mo)saig Yyloq
asueyd oN ON 98ueyd oN 98ueyd oN S5ueyd oN agueyd oN J9pIsuo)+ 19pisuo) + J1 Ajuo gNis + a8ueyd oN  9sueyd oN suisels
ewouejaw
afueyd oN sulssassy
jJusWieay
snup
JU914NdU0d
pue s|aA3)
g UtweyA
aSueyd oN SulSeuew
Al aini pll[| alll Vil plll dll Vil al Vi 0 a5e1s

JUa.1IND HN SA ZZOT - Ss98uey)

*SQULSPIND ZZOZ MU Y3} pue 7zoz 03 Jouid JHN 3. pasn adueping usamiaq sagueyd ay) jo Arewwng

IV S1qel

408



Journal of Plastic, Reconstructive & Aesthetic Surgery 85 (2023) 401-413

12-3D 12-3D
ure.q uteaq pue
pue Apog-a10ym
Apoq | J9pISuod
-9]0ym juswiutodde + juswijuiodde  sjuswijuiodde  sjuswiulodde G
]+ 98ueyd oN 98ueyd oN 3dueyd oN o |- o | - o )- o - Jlea)
12-3D 12-3D
uleiq 12-3D uleiq pue
pue uteiq pue Apog-a10ym
Apoq Apog-ajoym |+ | J9pISuod
-9]0ym juswiutodde + juswijuitodde  sjuswijuiodde  sjuswiulodde ¥
]+ 98ueydo oN 98ueyd oN 3dueyd oN o )- o | - o )- o - Jlea)
Al atil Dl alll Vil plll all Vil dl Vi 0 agels

JU3.14NJ THN SA ZZ0T - Sa8uey)

(panuiuod) Ly ajqeL

409



A. Lakshmi, R. Shah, A. Begaj et al.

(aébd 3xau uo panuijuod)

80°08Z°‘813
80°087‘8L3

3D1AJSS JO 350D |e30} Ul d8uey)

8¥°GlL1G3
v9°0EvE3
e°T183
@Qy LT1L)3

3DIAISS JO 350D |e30) Ul asuey)

8.°L6G63
87°19893
[ANNAR T4
@y LT11)3
99°£683
00'v613

3D1AJSS JO 350D B30} Ul d8uey)
8/°G3
00°£/S°/13

(€7°970°61)3
00°6S¥13

3D1AJSS JO 350D |e30) Ul d8uey)
(#8°606°81)3
96°86v 773

(0¥ $78°c£)3
(00°¥85°££)3

3DIAISS JO 350D |e30) Ul asuey)

(Z0°996°T1)3
(20°9961)3

3DIAISS JO 350D |e30) Ul asuey)

9€¥eEL3
3DIAIDS

40 31un Jad 3s0)

€8°8¢y3
9€vEC3

¥6°0v 13
SDIAIDS

4o 31un 13d 3s0)

€8°8tr3
9e'v€13
v6'0vL3
€8'8¢y3

00°L63
3DIAIDS

Jo 31un Jad 3s0)

9E'v€13
v6'0v13

00°L63
3DIAIDS

40 31un Jad 3s0)

9€v€13
v6'0vi3

00°88073
DIAISS

4o 31un 13d 350D

¥6°0v13
SDIAIDS

4o 31un 13d 3s0)

8/
DIAISS JO

S)uN Jo J1aquinu ut asueyd 3ol

8

Zl

ml

9DIAISS JO

S)un Jo Jaquinu ut asueyd |e3ol

3DIAISS JO
S}uN Jo J1aquinu ut asueyd 3ol

6L
GEl-

Gl
DIAISS JO

S)uN Jo J1aquinu ut asueyd |e3ol

96

ove-

8l

DIAISS JO

S}un jo Jaquinu ut asueyd |e3ol

6
9DIAISS JO
S}un Jo Jaquinu ut asueyd |e3o)

9 punose.ayn €1
juayed
Jad puewsap 931A19s ul afuey) 9J1AI9S  sjudanjed jo uaquinN
Vill 98e1g
¥ 12-3D uteuq + Apoq a)0ym
9 punose.in
¥- juswiutoddy z
juayed
Jad puewsap 3d1A18s Ul afuey) 9J1AI9S  sjuanjed jo saquinN
DIl 98e1S
8 1D-3D uteiq + Apoq a10ym
9 punose.in
- juswiutoddy
L 1D suisess
L 3591 4Vdd 4
juayed
19d puewsap 321A19s Ul afuey) AIAISS  sjudnjed jo JaquinN
gdll 95e35
G punose.in
6" juswiutoddy
| 159) 4v¥d Sl
juayed
Jad puewsap 931A19s ul afuey) 9J1AI9S  sjudnjed jo uaquinN
Vil 98e1s
¥ punoseiin
0l- juswiutoddy
GL°0- aN1S 44
juanyed
Jad puewsap 3d1A18s Ul afuey) 9J1AI9S  sjuanjed jo saquinN
gl a8e1g
A jusunuioddy 9
juanyed
Jad puewsap 3d1A18s Ul afuey) 9J1AI9S sjuanjed jo JaquinN

V| @8e3s

*98e)s aseasip AQ paylie.ls sagueyd 3s0d pue puewsq

19 s|qel

410



Journal of Plastic, Reconstructive & Aesthetic Surgery 85 (2023) 401-413

2J0W 1O 7 JO X3pul D13031W ‘UoiseAuL JejndseroydulA) ww g <
‘Uo13RISDIN JO SUO 3ISE3) I8 4L AJUO WIW O° -8 (0 SSAUXDLY) MO)Salg Ji NS JopLsuo) SSaUYDLY) MO)salg 4L gNTS J9pisuo) e
Saul|sping 770t jus.N) THN agels

*s98ueyd adueptng gNS 40 Asewwng

<4 91qeL

*gNTS 104 21918112 29 PINOM 7 40 30 sjuatied 9 asayy AJUO ‘SBULSPING MU BY) 03 SULPIODDIER “YNSaJ B Sy “SSaUNILY}
MO)S34g UL WW 0°} UBY) 19185 SUOISS) PRy § PUE ‘Sin]ea) 959y JO SUO 1seS) I8 YIIM SUolsa) pey Z ‘6L0Z Ul THN I8 sjusiied 4 SY3 JO NS o) 91q15119 219M 6107 Ul siustied g] 95e1S 47 IV,

¥9°0€¥€3
v9°0EvEd

3D1AJSS JO 350D |e30) Ul a8uey)

91°90¥13
91°90¥13

3D1AJSS JO 350D B30} Ul d8uey)

96°9¢¥83
96°9¢¥83

3D1AJSS JO 350D |e30} Ul d8uey)

€8°8t13
3DIAIDS

40 31un Jad 3s0)

9€¥eEL3
3DIAIDS

40 31un Jad 3s0)

9€¥eEL3
3DIAIDS

Jo 31un 1ad 350)H

8
DIAISS JO

S}uN Jo J1aquinu ut asueyd |e3ol

9
DIAISS JO

S}uN Jo J1aquinu ut asueyd |e3ol

9¢
DIAISS JO

S}uN Jo J1aquinu ut asueyd |e3ol

8 1D-3D uteiq + Apoq S)0ym 3
juayed
19d puewsap 321A19s ul afuey) 9J1AI9S  sjudnjed jo uaquinN
ail a8eis
9 punose.qn }
juayed

19d puewsap 321A19s Ul afuey)

9
juanyed
Jad puewsap 931A19s ul aguey)

9J1AI9S  sjusnjed jo uaquinN
Il 98e3s

punoseJjn 9

9DJIAI9S  sjualjed jo JaquinN
dlll a8e3s

(panupuod)  1g ajqer

411



A. Lakshmi, R. Shah, A. Begaj et al.

*S9UI9pPING JusWwaSeurw eWOUR)AW THN LV 9.n8l4

1936 IPYEN JI ‘PIOJUIEG YIEW 0 ‘UEBIOVY OUNJG J0552}01d “Isnes AND 10 B SIIET JQ 521035 MAUIEW IO 12000 UIRH JQ

djeas ay uo ewouejw Aiewpg  «
210U 10  JO XPUMOUN  »

1510192} Ysp1 BUIMO][0} 41 JO U0
pue ewouejaw Al 01 Jjif 38e3s Yum sjuaned uj peay 1 JO Pealsul (YW uieiq yum SuiBels Japisuo)

“E20T APt :MaaY 103 'EZOT Asenuer :palepdn ‘ZZ0Z JGUIBAON 1PIIEAI) T'ZA 35UEPIND JAUIATeUEIN BUIOURIN 21590

(v13u - 2207 AInf ‘ewoue[a :20uepIN 3DIN 40 2pISINO)
wawiean Jueanfpe 1o duepind Mau uo paseg — J1I/gll 38eIs, .

ueusaid a1e oym ewouejaw Al 0) gl 38e1s Yum uawom -
ewouejaw
A1 01 811 98015 M (1094 H7 01 YuiIG W) SYNPe BunoA pue UAIPIYD
03 dVONH 1D JO Peaisul Iy uieiq pue Apoq ajoym yum Buidess 12,0

“1eak yoea GYINH 1D OML :§ Pue p siea)

103k yoea GVONH 1D 1003 3§ 03 T S1ed)

“1e3k yoea GYINH 1D 300 :§ pue  sieap

3pou

AWAT [3UTUFS SAI[S0 0 soy uos1ad ay3 Ji 1eak yoea uiseq [epou Bujurelp Ayl Jo ST OML
“1e2A yoea GYINH 1D OM] i€ 03 T suea)

1eak yoea GYINH 1D 300 S pue p s1ea)

uop 0u inq Bujujesp ays Jo A OML
“GVONH 1D OM] i€ Jeap

“auop 10u g NS fi 1eak P 341 0 ST OML
“103A Y283 GYINH 1D OML :Z pue T s1e95

WVAL ADOTOLVINYAA THO
*SJuaWIean pue suopel

I MU JO UoRINPONUY

Adesayy
swawaunbas | ueanfpe Suiney

annadesay) uo dn-mojjoy | Al parrasas pue

aseq ‘Adesaya Jueanfpe Suung | QNI il 03 Vill
S4e94 jo pus a3 3¢ edieyosig [
“seak yoea syaunuiodde 1weanipe
U OML 15 PUE b SIEBA | 5100 Anuasind
1894 yoea swaunuiodde | 10U Al paIasal

AUl 404 3§ O3 T seDp pue i
54834 j0 pus a3 3¢ alieyasig
1e9h yoea sywaunuiodde .
AUl O 3§ pu p sieax Jeanfpe

1294 yoea sywaunuiodde | Buiney Apuasind
MU IN03 1 03 TSIEIA | 10U DIl O3 VI

54894 j0 pus a3 3¢ aieyosiq

1824 Yor3 JuaWNUIOddE Ul UQ i PUe P SIEBA
swaunuiodde djulp oMy g Jesx

Jeak yoea suawnujodde djul IN04 :Z pue T siea)

yum aBueyd 10 pasijeuossad aq Aew 33uEPING Se BWOINO LA J3IED Uy

@ “Buigers 01 Suipiodde ewoueRW YuMm siuaned Joj dn mojjo pue uonednsaaur Bunsadans salou adueping ase asay 1ey) 10U aseald

\‘ﬂ’ T SANITAAINGD INJWIOVYNVIN YINONYTIIA 431530131

anmisod Jvyg pue
J83] SUEDS U5 1D ! Ay e

saseiselaw Jsues)
1/ M||31ES 1O JUSWIAOAU]
m apou ydwA| TNZ ‘) Auy Auy

ads ay3 03 1921 shemje aseald

1sniL SHN
191532197 J0 sjeydsoH Aysiaaiun

SHN

1412



Journal of Plastic, Reconstructive & Aesthetic Surgery 85 (2023) 401-413

References

1.

2.

Cancer Research UK. Melanoma incidence statistics. CRUK
Melanoma Statistics; n.d.

National Collaborating Centre for Cancer (UK). Melanoma: as-
sessment and management. National Institute for Health and
Care Excellence (NICE); 2015.

. Macbeth F, Newton-Bishop J, O’Connell S, Hawkins JE.

Melanoma:
h3708.

summary of NICE guidance. BMJ 2015;351:

. National Institute for Health and Care Excellence (NICE).

Melanoma: assessment and management.
[NG14]; 2022.

NICE guideline

. Royal College of Radiologists. Clinical radiology workload:

guidance on radiologists’ reporting figures; 2019.

. HuY, Brady MS. ASO author reflections: role of sentinel lymph

node biopsy in T1b melanoma. Ann Surg Oncol 2020;27:
5257-8.

. Ulrich J, van Akkooi AJ, Eggermont AM, Voit C. New develop-

ments in melanoma: utility of ultrasound imaging (initial sta-
ging, follow-up and pre-SLNB). Expert Rev Anticancer Ther
2011;11(11):1693-701.

. Dentali F, Ageno W, Becattini C, et al. Prevalence and clinical

history of incidental, asymptomatic pulmonary embolism: a
meta-analysis. Thromb Res 2010;125(6):518-22.

. Linkins LA, Choi PT, Douketis JD. Clinical impact of bleeding in

patients taking oral anticoagulant therapy for venous throm-
boembolism: a meta-analysis. Ann Intern Med 2003;139(11):
893.

413

10.

17.

den Exter PL, Hooijer J, Dekkers OM, Huisman MV. Risk of re-
current venous thromboembolism and mortality in patients with
cancer incidentally diagnosed with pulmonary embolism: a com-
parison with symptomatic patients. JCO 2011;29(17):2405-9.

. O’Connell CL, Razavi PA, Liebman HA. Symptoms adversely

impact survival among patients with cancer and unsuspected
pulmonary embolism. JCO 2011;29(31):4208-9.

. O’Sullivan JW, Muntinga T, Grigg S, loannidis JPA. Prevalence

and outcomes of incidental imaging findings: umbrella review.
BMJ 2018;361:k2387.

. Costa D, Mendonca M, Lopes M, Fernandes AL, Nunes S, Miiller

S. Patent blue V dye anaphylaxis: a case report and literature
review. Braz J Anesthesiol 2020;70(6):662-6.

. Royal College of Radiologists. Clinical radiology UK workforce

census 2020 report; 2021.

. Royal College of Radiologists. Clinical radiology UK workforce

census 2021 report; 2022.

. Gualdi G, Porreca A, Amoruso GF, et al. The effect of the

COVID-19 lockdown on melanoma diagnosis in Italy. Clin
Dermatol 2021;39(5):911-9.

Molinier R, Roger A, Genet B, et al. Impact of the French
COVID-19 pandemic lockdown on newly diagnosed melanoma
delay and severity. Acad Dermatol Venereol 2022;36(3):
e164-166. https://doi.org/10.1111/jdv.17802.

. Ricci F, Fania L, Paradisi A, et al. Delayed melanoma diagnosis in

the COVID-19 era: increased breslow thickness in primary mel-
anomas seen after the COVID-19 lockdown. J Eur Acad Dermatol
Venereol 2020;34(12):€778-9. https://doi.org/10.1111/jdv.
16874.


http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref1
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref1
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref1
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref2
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref2
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref2
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref3
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref3
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref3
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref4
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref4
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref4
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref4
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref5
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref5
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref5
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref6
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref6
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref6
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref6
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref7
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref7
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref7
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref7
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref8
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref8
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref8
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref9
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref9
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref9
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref10
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref10
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref10
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref11
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref11
http://refhub.elsevier.com/S1748-6815(23)00439-4/sbref11
https://doi.org/10.1111/jdv.17802
https://doi.org/10.1111/jdv.16874
https://doi.org/10.1111/jdv.16874

	NICE 2022 guidelines on the management of melanoma: Update and implications
	Methods
	Study design and participants
	Data analysis

	Results
	Changes to follow-up and costs
	Impact on patients and staff

	Discussion
	Department-stratified demand changes
	Limitations of methodology: key assumptions
	CT-alternatives
	Adjuvant immunotherapy use
	Stage IV disease follow-up


	Conclusion
	Funding
	Ethical approval
	Declaration of Competing Interest
	Acknowledgment
	Appendix A
	References




