DERMATOLOGIC SURGERY

Patient-reported quality of life and
aesthetic satisfaction continues to
improve for 1-year after Mohs surgery:
A multicenter prospective cohort study
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Background: Despite the growth in patient-centered care, multicenter prospective studies investigating
satisfaction after skin cancer surgery are limited.

Objective: To assess trends in esthetic satisfaction, symptoms, and quality of life over 1 year in facial skin
cancer patients.

Methods: Patients with facial skin cancer who underwent surgery were enrolled at 4 hospitals across the
United States. A total of 990 patients were included. The FACE-Q Skin Cancer questionnaire was
administered before surgery, at 2-week, 6-month, and 1-year intervals postsurgery.

Results: Patients reported increased satisfaction with FACE-Q scales over 1 year. Significant factors
influencing outcomes included sex, age, history of facial skin cancer, cosmetic surgery, defect size, and
cancer location. Males reported higher satisfaction with appearance (P = .003) and scar (P < .001), and
reduced psychosocial distress (P < .001). Larger defects were associated with greater psychosocial distress
(P = .037) and lower scar appraisal (P = .008). Patients with nose skin cancer reported lower satisfaction
with appearance and scars (P = .026, P < .001), higher psychosocial distress (P = .004), and increased
cancer worry (P = .045). Patients with cancer near the eyes reported increased cancer worry (P = .004).
Reconstruction types did not influence satisfaction.

Conclusions: Clinical and patient characteristics significantly influence patient-reported outcomes,
highlighting the need for personalized treatment approaches to optimize outcomes in dermatologic

surgery. (J Am Acad Dermatol https://doi.org/10.1016/j.jaad.2025.03.022.)
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INTRODUCTION

Patient-centered care is gaining momentum as a
critical component of health care quality. While clinical
outcomes, such as morbidity and complications, have
traditionally been used to evaluate oncological treat-
ment methods, patient-reported outcomes are now
recognized as important outcomes. This shift is exem-
plified by the Patient
Protection and Affordable
Care Act, which includes pa-
tient outcomes as a criterion
for reimbursement.”
However, the subjective na-
ture of measuring quality of
life poses a challenge.” To
address this issue, patient-
reported outcome measures
(PROMs) are developed as
validated questionnaires de-
signed to quantify patient
experience and expectations.’

Skin cancer, a common
and growing malignancy among fair-skinned individ-
uals, presents a significant challenge due to its rising
incidence.” Predominantly affecting the face, skin
cancer is primarily treated through surgery, which
can leave visible scars and alter appearance. Given the
face’s central role in identity, communication, and
social interaction, facial surgery can significantly
impact a patient’s emotional well-being and social
functioning, underscoring the need for quality of life
assessments. In this regard, disease-specific PROMs
play a crucial role, especially for diseases with high
incidence and high impact.” Various disease-specific
PROMs have been developed specifically for skin
cancer, offering valuable insights into the patient
experience.(”g However, most existing studies are
cross-sectional or single-center, highlighting the need
for large-scale, prospective multicenter studies using
validated PROMs.” "

The Satisfaction with Closing Defects after Skin
Cancer Resection study (SCAR study) fills this gap as
the first comprehensive, prospective multicenter
study to assess patient satisfaction and quality of
life over a 1-year period using a validated disease-
specific PROM. This study represents a significant
step forward in understanding long term outcomes
of skin cancer surgery and has important implica-
tions for improving patient-centered care.

well-being.

METHODS
Study oversights

The SCAR study is a multicenter, prospective
cohort study conducted at 4 hospitals in the United
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States: Memorial Sloan Kettering Cancer Center,
University of Texas Southwestern, University of
California Davis, and the University of Nebraska
Medical Center. From April 2020 until April 2022,
patients with facial skin cancer who underwent
surgery were enrolled. All hospitals performed the
same surgical technique for skin cancer resection,
Mohs micrographic surgery
(MMS).

Patients were eligible to
participate if they were =18
years old and proficient in
English.  Patients  were
excluded if they had more
than one facial skin cancer
resection performed on the
same day. The SCAR study

dance with the guidelines of
Good Clinical Practice and
the declaration of Helsinki."'
Institutional review board
approval was obtained at each study enrollment site.

Study participants and data collection

All patients underwent MMS. The reconstruction
was performed by dermatologic surgery or by plastic
and reconstructive surgery in the same hospital.
During enrollment, the participating sites completed
a daily questionnaire to assess patients’ eligibility for
the study. If the patients were eligible, they received
an email at home or an e-tablet in the clinic with an
invitation to participate. Patients who consented
received the FACE-Q Skin Cancer before MMS and
by email 2 weeks, 6 months, and 1 year postproce-
dure. If patients did not respond, automatic re-
minders were sent up to 3 times. If there was no
response to a specific time-point, the patient still
received an invitation for the next study time point.
At each time point, patients had the opportunity to
withdraw from the study.

Study measurements

The primary outcomes were patient-reported
quality of life measures assessed over a 1-year period
measured with 4 FACE-Q Skin Cancer scales”'”:
Satisfaction with Facial Appearance (pre- and post-
operative), Appearance-related Psychosocial
Distress (pre- and postoperative), Cancer Worry
(pre- and postoperative), and Appraisal of Scars
(postoperative). Each scale consists of 8 to 10
questions, with 4 response options on a Likert-type
scale. The responses are summed and converted to a
Rasch score ranging from 0 to 100. Higher scores
represented  greater  satisfaction with  facial
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Abbreviations used:

MMS: Mohs micrographic surgery
MSKCC: Memorial Sloan Kettering Cancer Center
PROMs: Patient-Reported Outcome Measures

appearance, increased distress, greater cancer worry,
and greater satisfaction with the scar, respectively.

Secondary outcomes were postoperative adverse
effects, measured with the FACE-Q Skin Cancer —
Adverse Effects checklist, and complications. The
Adverse Effects checklist comprises 10 symptoms
(eg, itchiness, tingling, and numbness) with 4
response options (1-not at all bothered, 2-a little, 3-
moderately, 4-extremely bothered). Following the
surgery, relevant demographic and clinical informa-
tion was collected from electronic medical records.
After the patient completed the 6-month time-point,
information regarding interim complications was
obtained by each respective site.

Complications were registered if the surgeon desig-
nated the adverse outcome as a complication. The
Clavien-Dindo classification of complications was uti-
lized for categorization.'” All data were collected in
REDCap, and data coordination was performed at
Memorial Sloan Kettering Cancer Center, New York.

Statistical analysis

All patients that completed at least 1 scale of the
FACE-Q Skin Cancer pre- or postoperative, were
included for analysis. Descriptive analyses were
conducted using means, medians, frequencies, and
relative frequencies to assess characteristics of the
participants and their FACE-Q Skin Cancer scale
responses at each time point. In this analysis, the 4
FACE-Q scales were the outcome measures of inter-
est and the change in each of these scales was
evaluated independently. Correlation and covari-
ance matrices were estimated to assess the interrela-
tionship of the scales over the course of evaluation
time points. Due to the correlated nature of the data,
the unequal periods of time between evaluations,
and the sporadic or varied number of responses at
each evaluation time point, multi-level regression
models were used to assess the change in FACE-Q
scales over time while controlling for other study
covariates. Marginal estimates were calculated to
help visualize the change in scales over the course
of evaluation. Analyses were performed using Stata
MP v16.1 (Stata Corporation).

RESULTS
A total of 1007 patients received the FACE-Q Skin
Cancer questionnaire; 17 did not complete any pre-
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or postoperative scale and were therefore excluded
from the analysis (Fig 1). Demographic and clinical
characteristics of the study population are presented
in Table I. Out of the 990 patients included in the
analysis, at least one pre-operative FACE-Q Skin
Cancer scale was completed by 974 patients (98.4%).
Subsequently, 701 patients (70.8%), 587 patients
(59.3%), and 598 patients (60.4%), completed a
FACE-Q Skin Cancer scale at the 2-weeks, 6-
months, and 1-year postoperative time points,
respectively.

Table II presents the mean FACE-Q Skin Cancer
scores over the course of the study evaluation time
point. The results demonstrate significant changes in
the Appraisal of Scars scale (change from all time-
points; P < .01), Appearance-related Psychosocial
Distress scale (change from all time-points; P <.01),
and Cancer Worry scale (change from all time-points;
P < .02). While the Satisfaction with Facial
Appearance scale remained unchanged from base-
line to 2 weeks (P = .587), an increase at all subse-
quent time-points was seen after 6 months and 1 year
following surgery (change from all time-points;
P <.0D).

When comparing sex, males had significantly
higher levels of satisfaction with facial appearance
than females (P = .003) (Supplementary Table I,
available via Mendeley at https://data.mendeley.
com/datasets/g326dr3jtg/1). Males also reported
higher scar appraisal (P < .001) and experienced
reduced psychosocial distress (P < .001). However,
this group did not show a significant decrease in
cancer worry compared to their female counterparts
(P =.267). In addition, age was found to be a notable
factor, with older patients demonstrating higher
levels of satisfaction with facial appearance, reduced
scar bother, decreased psychosocial distress, and
lower cancer worry.

Individuals with a history of facial skin cancer
showed improved trends over time, reporting
increased satisfaction with facial appearance
(P = .023), scar appraisal (P = .017), reduced psy-
chosocial distress (P = .003), and lower cancer worry
(P = .003) when compared to those without prior
skin cancer. Whereas individuals with a history of
cosmetic surgery exhibited lower levels of scar
appraisal (P = .031) and displayed a trend toward
reduced satisfaction with facial appearance
(P = .059). However, no differences were observed
between these patients in terms of psychosocial
distress (P = .419) or cancer worry (P = .799).

Anatomic location of the skin cancer was signif-
icantly associated with patient perception and satis-
faction. Specifically, when skin cancer affects the
nose, patients reported significantly lower levels of
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Fig 1. Study enrollment flowchart.

satisfaction with their facial appearance (P = .026),
decreased satisfaction with their scar (P < .001),
higher levels of psychosocial distress (P = .004), and
increased worry about their cancer (P = .045).
Similarly, when the skin cancer was located on the
upper cutaneous lip, patients experienced less
satisfaction with their scar (P = .001), higher levels
of psychosocial distress (P = .001), and increased
cancer worry (P = .035). However, no statistically
significant difference was observed in satisfaction
with facial appearance in this group (P = .191).
Patients who had skin cancer proximal to the eyes
reported higher levels of cancer worry (P = .004).
Regarding different reconstructive procedures, no
significant differences were found between recon-
struction type and the FACE-Q Skin Cancer scales.
However, patients who underwent combination re-
pairs (eg, flap and graft reconstruction) demon-
strated increasing levels of cancer worry over time
(P =.000).

Surgical defect size emerged as a significant factor,
with larger defect sizes associated with greater psy-
chosocial distress and reduced scar appraisal over
time (P = .037 and P = .008, respectively). For every
1 cm increase in defect size, there was a drop of
—2.69 in scar appraisal and an increase of +2.27 in
psychosocial distress. Importantly, there were no
significant differences in the number of Mohs stages
and patient responses to the scales.

Seventy-seven percent of the participants
completed the Adverse Effects checklist. From those
participants, sensitivity (7 = 459, 67.4%), itchiness
(n = 372, 54.8%), and discomfort (72 = 334, 49.0%)
were the most common reported adverse symptoms

2-weeks after surgery. Although the proportions
reporting an adverse effect were high, >75% of the
responses were only “a little bothered.” By the 6-
month postsurgical time point, the most common
reported adverse effects were numbness (n = 170,
29.7%), sensitivity (n = 164, 28.7%), and tightness
(n = 125, 21.8%). As with the 2-week postsurgical
checklist, the vast majority of the positive responses
were mild in nature. At the 1-year mark, numbness
(n = 127, 22.0%), sensitivity (n = 108, 18.7%), and
tightness (n = 87, 15.1%) continued to be the most
common adverse events reported with low patient-
reported burden.

A total of 49 patients (4.9%) recorded complica-
tions. Among them, 28.6% had a stage 1 complica-
tion, 49.0% had a stage 2 complication, and 22.4%
had a stage 3a complication. The most common
complications were hypertrophic scarring (1 = 19,
38.8%), followed by infection (n = 12, 24.5%).
Patients who experienced complications were found
to be less satisfied with facial appearance over time
(P = .002). However, there were no significant
differences in scar appraisal (P = .385), psychosocial
distress (P = .108), or cancer worry (P = .493), albeit
an exploratory objective that was not powered a-
priori.

DISCUSSION

We prospectively investigated patient satisfaction
and quality of life outcomes following MMS for facial
skin cancer over a 1-year period using a validated
PROM, the FACE-Q Skin Cancer. Our study shows
heightened satisfaction with facial appearance, an
increase in scar appraisal, and a decrease in cancer
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Table 1. Patient and clinical characteristics
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Table 1. Cont'd

Patient characteristics

Value* (%)

Patient characteristics

Value* (%)

Hospital
MSKCC
Nebraska
UT Southwestern
UC Davis

Sex
Male
Female

Mean age = SD, y

Race'
White Non-Hispanic
Hispanic
Asian or Pacific Islander
Native American
Black/African-American
Other (eg, mixed, unknown,

white Hispanic)

Skin type'

1

u b wN

6

Disease history
Diabetes
Immunosuppression

Bleeding/coagulation disorder

None of the above
Marital status
Single, never married
In a long-term,
committed relationship
Married
Separated
Divorced
Widowed
Blood thinner®
Yes
No
Facial skin cancer history'
Yes
No
Cosmetic surgery history
Yes
No
Smoking
Yes
No, stopped
No, never
Specialists doing the
reconstruction
Dermatologist
Plastic surgeon
Unknown

353 (35.7)
288 (29.1)
221 (22.3)
128 (12.9)

579 (58.5)
411 (41.5)
65.6 = 124

971 (97.7)
9 (0.9)
3(0.3)
3(0.3)
1(0.1)
7 (0.7)

199 (19.9)
562 (56.1)
225 (22.5)
15 (1.5)
0 (0.0
0 (0.0)

132 (13.3)
80 (8.0)
14 (1.4)

785 (79.3)

51 (5.2)
42 (4.2)

708 (71.5)
9 (0.9)
100 (10.1)
80 (8.1)

325 (32.8)
665 (67.2)

535 (54.0)
445 (46.0)

78 (7.9)
912 (92.1)

55 (5.6)
374 (37.8)
561 (56.7)

823 (83.1)
161 (16.3)
6 (0.6)

Continued

Cancer type
Basal cell carcinoma
Squamous cell carcinoma
Melanoma
Other (eg, sebaceous carcinoma, lentigo
maligna, dermatofibrosarcoma
protuberans)
Unknown
Tumor status
Primary tumor
Recurrent tumor
Unknown
Number of Mohs stages

HWN =

5
>5
Unknown
Mean defect size = SD, cm
Length
Width
Location
Forehead
Cheek
Nose
Ear
Upper lip
Eye
Chin
Lower lip
Reconstruction
Second intention healing
Primary closure
Local flap
Graft!
Interpolated flap/regional flap
Free flap
Other (eg, combination
of above)
Unknown

680 (68.7)
266 (26.9)
16 (1.6)
21 (2.1)

7 (0.7)

940 (95.0)
39 (3.9)
11 (1.1)

458 (46.3)
394 (39.8)

265 (26.8)

264 (26.7)

261 (26.4)
66 (6.7)
52 (5.3)
47 (4.7)
15 (1.5)
13 (1.3)

105 (10.6
465 (47.0
273 (27.6
106 (10.7
14 (1.4)
0 (0.0)
19 (1.9)

)
)
)
)

8 (0.8)

MSKCC, Memorial Sloan Kettering Cancer Center.

*Values are No. (%) unless otherwise indicated.
fMultiple options possible.

*Percentages of this variable are calculated separately for every

disease.

50f these patients, a total of 92 (28.3%) stopped their blood

thinners before surgery.

lof these patients, a total of 420 (92.3%) had surgical resection of

their facial skin cancer.

IGrafts defined as full-thickness skin grafts n

= 66, split-

thickness skin grafts n = 2, synthetic n = 31, and free cartilage

graftn=7.
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Table II. Changes in RASCH scores and the associated P values for each FACE-Q Skin Cancer scale by evaluation

time points
Marginal Change from Change Change from
Scale Timepoint mean baseline P value from 2 wk P value 6 mo P value
Appearance satisfaction Baseline 72.09 - — — — - -
2 wk post 7143 —0.52 .587 — — - -
6 mo post 75.72 3.66 <.001 4.18 <.001 - -
1y post 78.49 6.69 <.001 7.21 <.001 3.03 006
Psychosocial distress baseline 18.25 - — — - - -
2 wk post 23.46 539 .001 — - - -
6 mo post 15.62 —2.34 .009 —7.73 <.001 - -
1y post 12.92 —4.75 .001 —10.14 <.001 —2.41 01
Cancer worry baseline 40.59 - — - - - -
2 wk post 30.01 —9.81 <.001 - - - -
6 mo post 28.31 —-11.47 <.001 —1.66 .02 — —
1y post 26.14 —13.65 <.001 —3.84 <.001 —2.18 .004
Scar appraisal 2 wk post 74.15 - — — — - -
6 mo post 84.86 — - 11.24 <.001 — —
1y post 87.2 - — 13.49 <.001 2.25 01

All models included participant sex, age, and hospital contributing the data.

worry and psychosocial distress at all postoperative
time-points that are clinically meaningful. These
outcomes may be attributed to the tissue-sparing
technique of MMS.”*'*"!® The continued improve-
ment in scar appraisal over 1 year underscores the
importance of long-term follow-up due to the
gradual remodeling of scar tissue, resolution of
postoperative inflammation, and the psychological
adjustment of patients to their changing appearance
with scar maturation.'”'?

Building upon the body of knowledge in this field,
our study found that females reported lower satis-
faction with their scar and facial appearance, as well
as higher psychosocial distress, compared to males.”
This sex disparity can be attributed to women’s
greater concern with facial aesthetics, societal beauty
standards,'” and pressures to maintain a youthful
appearance.”’ Additionally, our study revealed that
younger patients displayed lower satisfaction, higher
psychosocial distress, and greater cancer-related
worry compared to older patients. This is likely due
to the higher aesthetic expectations, coupled with
limited medical experience, and increased social and
professional demands.”' Interestingly, patients with
a history of cosmetic surgery, regardless of sex and
age, reported lower levels of scar appraisal and a
trend toward reduced satisfaction with facial appear-
ance. Prior cosmetic interventions can lead to more
esthetic demands, awareness of subtle imperfections
or serve as a surrogate marker for those with higher
baseline expectations.

Patients with nose lesions exhibited lower satis-
faction with facial appearance, more scar bother,

higher levels of psychosocial distress, and increased
worry about their cancer. The nose is a focal point for
facial esthetics; any perceived change may heighten
the patient’s sensitivity as seen in the rhinoplasty
population.””*’ In addition, patients with defects
involving the upper cutaneous lip reported lower
satisfaction with their scar, as well as higher levels of
psychosocial distress and cancer worry. This is likely
attributed to the visibility and functional implications
of scars in this central area, which can significantly
impact self-perception and quality of life. Patients
with lesions near the eye reported higher cancer
worry scores, which can be attributed to the prox-
imity to critical anatomical structures and concerns
about potential functional and cosmetic outcomes.
These findings highlight the importance of addi-
tional counseling and support for patients with skin
cancer near the nose, lip, and eyes. Patients with
larger defects experienced greater psychosocial
distress and reduced scar appraisal similar to a
previous study.” Yet managing patient expectations
is challenging since the extent of the tumor is often
unknown before surgery, leading to unrealistic scar
expectations.” " Interestingly, our study found that
the number of stages in MMS did not impact patient-
reported outcomes.

Limitations of the study include lower response
rates for the 6- and 12-month postoperative period.
The reason for nonresponse or refusal is unknown,
and it is uncertain whether it has any relationship
with satisfaction levels. In addition, this study
focused on patients undergoing MMS at academic
centers, and the results may not be generalizable to
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private practice. However, a prior study showed no
difference between practice setting and a complex
Mohs surgery case.”” Accessibility of PROMS in the
clinical setting may be a challenge; however, suc-
cessful use of PROMs for patient care requires
understanding of facilitators and barriers to imple-
mentation, which will vary depending on the
setting.”’

In conclusion, this large prospective, multicenter
study highlight the positive long-term effect of sur-
gical resection of skin cancers on facial and scar
perception, cancer worry and appearance-related
distress from the key stakeholder, the patient. The
study also reveals that individual reconstruction
methods did not significantly influence patient
satisfaction and identifies patients who could benefit
from enhanced preoperative counseling.
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