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Abstract: Many surgical practices closed at the onset of the COVID-19 pandemic. We implemented
operational changes to safely continue treating patients with cutaneous tumors during the pandemic.
This study seeks to evaluate the impact of pandemic-based operational changes on safety, access, and
treatment. Here, we report results from a retrospective study from a single academic office-based
surgical practice that provided treatment to patients with skin cancer between November 2019 and
September 2020. Time to treatment, tumor area, and upstaging after treatment were compared among
patients seen “pre-pandemic” (November 2019 to March 2020), during the “pause” (March 2020 to
June 2020), and in the “reopening” (June 2020 to September 2020). One-way ANOVA or Fisher Exact
analyses were performed, and p < 0.05 was considered significant. Our study included 691 patients
(22-101 years old) with a total of 912 tumors. No cases of COVID-19 transmission occurred during
the study period. The time from consultation to treatment was reduced during the pause and
reopening periods relative to pre-pandemic (p < 0.002), and the average Mohs post-operative defect
size remained unchanged throughout the study period (p = 0.75). Consistent with the prioritization
of higher-risk tumors in the pandemic peak, a significant reduction in the treatment of basal cell
carcinoma tumors was noted during the pause (p = 0.01), and cutaneous squamous cell carcinoma
tumors were upstaged more frequently after treatment (p < 0.001). Our findings demonstrate that
practice modifications can permit essential surgical care to be delivered safely to patients with
high-risk skin cancers during a pandemic.
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1. Introduction

COVID-19 has placed tremendous strain on healthcare systems globally. The fear
and uncertainty experienced during the early pandemic led to emergency declarations
suspending non-essential care. Such recommendations aimed to mitigate the risk of virus
transmission by altering patient volumes and staffing patterns, triaging hospital bed and
ventilator capacity, and preserving personal protective equipment (PPE). As a result, many
elective procedures and office visits were postponed, and some practices temporarily shut
down [1].

The relative urgency of skin (and other) cancer screening and treatment came under
scrutiny in early efforts to triage healthcare resources. Many countries suspended national
skin cancer screening programs, resulting in decreased skin cancer diagnoses and refer-
rals [2-5]. Specifically, a recent study from the Netherlands reported a 60% decline in skin
cancer diagnoses over the first 1.5 months of the pandemic when nationwide screening was
halted [2]. Similarly, Andrew et al. reported a 68.61% decrease in skin cancer diagnoses
during the first 3 months of the pandemic in the UK [5]. Recognizing that some skin
cancers have fairly indolent courses [6], while others exhibit more aggressive features or
arise in a compromised host and have the potential to threaten life or function [7-12], risk
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stratification algorithms defining acceptable timeframes for postponing skin exams and
cancer treatment were developed [13-22].

The full consequences of delays in skin cancer diagnosis and treatment are likely not
yet realized, but several studies have already documented patients presenting with thicker
or larger tumors after lockdowns were lifted [2,3,5]. For example, an Italian study found
that patients presented with thicker melanomas in the period immediately following their
country’s lockdown [3]. Moreover, established associations between tumor size or depth,
staging, and disease-specific mortality for more aggressive cutaneous malignancies raise
concerns that delays in skin cancer diagnosis and treatment may lead to poorer outcomes
for some patients [23].

In the US, dermatologic surgery is often performed in an outpatient setting under
local anesthesia. As such, it does not tie up pandemic mission-critical resources, such as
ventilators. If cases are appropriately triaged, the overall impact on the supply chain is
minimal. Rather than closing during the early pandemic, the Dermatologic Surgery Unit at
New York University remained open with modified operations to continue to provide safe
care for patients with cutaneous tumors. We implemented several operational changes to
ensure continued care for patients with skin tumors, including (1) modified scheduling,
staffing, and rooming; (2) COVID-19 symptom screening and testing where appropriate;
(3) adequate PPE for patients and staff (such as N95 respirators and face shields); (4) triage
based on tumor acuity; (5) same-day or video consultation; and (6) increased utilization of
same-day biopsy and surgery for suspicious lesions. Here, we studied the impact of these
changes on safety, access, and treatment.

2. Materials and Methods

We conducted a single-center retrospective study in an academic office-based dermato-
logical surgical practice. All patients were referred for the treatment of skin cancer between
November 2019 and September 2020 and consented to inclusion in research. Patients were
divided into three groups: those seen pre-pandemic (1 November 2019 to 21 March 2020),
patients seen during the mandated pause (22 March 2020 to 8 June 2020), and patients seen
during the early reopening (9 June 2020 to 30 September 2020). We evaluated time to treat-
ment, tumor area, and tumor upstaging using analysis of variance (ANOVA, continuous
variables) or Fisher Exact (nominal variables) analysis. Here, p < 0.05 was considered to
indicate statistically significant results.

3. Results

Study results are summarized in Table 1. Our study population included 912 tumors
from 691 patients ranging in age from 22 to 100.8 years, and a slight male predominance
(564 males vs. 348 females) was observed. Despite continuing to provide care, our unit
experienced a significant decrease in volume during the pandemic pause, which had
largely recovered by the reopening period (Figure 1). No cases of COVID-19 transmission
were attributable to maintained operations that occurred during the study period. The
proportion of patients taking immunosuppressive medications was enriched (p = 0.03)
during the pause (16.9%) relative to the pre-pandemic (7%) or reopening (4.2%) phases.

The time from biopsy to treatment was unchanged during the pause (56 days vs.
66 days, p = 0.7), but tumors were treated within 8 days of consultation during the pause,
compared with 28 days during the pre-pandemic period (p = 0.002). This trend toward
more rapid access to care persisted into the reopening phase (p = 0.001). During the pause,
a significant reduction in the treatment of basal cell carcinoma (BCC, p = 0.01) was noted
as these tumors are generally considered to represent a lower overall risk. Specifically,
BCC tumors represented 50.4% and 49.5% of all cutaneous tumors treated during the pre-
pandemic and reopening phases, respectively. In contrast, BCC tumors comprised 32.8% of
skin tumors treated during the pause. Correspondingly, a relative shift toward treatment
of higher-risk tumors, such as squamous cell carcinoma (SCC), malignant melanoma
(MM), and other rare tumors, was observed. In total, 50.0% of all cutaneous tumors
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treated during the pause were SCC, representing an increase compared with percentages
observed during the pre-pandemic (39.6%) and reopening (44.65%) periods. Similar trends
were noted for MM given that these lesions represented 4.2% of cases during the pre-
pandemic period compared with 8.6% during the pause; however, the difference was not
statistically significant.

Pre-pandemic Pause Reopening
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Figure 1. Mohs case volumes at the NYU Dermatologic Surgery unit in the period from2019 t02020
(solid black line, current study) and from 2018 t02019 (dashed black line, year prior).

Regarding treatment modality, the majority of tumors were treated with Mohs surgery
(n =804, 88.2%). However, standard excisions (n = 81, 8.9%), staged excisions (n = 10, 1.1%),
and electrodessication and curettage (n = 16, 1.75%) were also performed as appropriate
throughout the study period.

We found no difference in the post-operative defect size for all surgical procedures
(p = 0.54) or Mohs cases (p = 0.75) across all groups.

We detected a significant increase in the percent of SCC tumors that were upstaged
during the pause (p < 0.001). Specifically, 51.7% of SCC tumors were upstaged during the
pause period. Fewer SCC tumors were upstaged during the pre-pandemic (17.3%) and
reopening phases (15.2%), and the rates observed during these periods did not statistically
differ (p = 0.66) (Figure 2).
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Figure 2. Upstaging of cutaneous squamous cell carcinoma tumors during the pre-pandemic, pause,
and reopening phases. Statistically significant comparisons are indicated in bold with an *.
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Table 1. Characteristics of patients and tumors treated in the pre-pandemic, pause, and reopening

phases of the COVID-19 pandemic.

Pre-PANDEMIC Pause Reopening Total
Tumors, n 429 59 424 912
Patients, n 353 45 348 691
Age, years
Average 70.1 69.6 72.1 70.9
Range 26.5-100.7 25.9-89.1 22.4-100.8 22-101
Sex, n
Female 168 27 153 348
Male 262 31 271 564
COVID-19 transmission, n 0 0 0 0
Immunocompromising Pre-pandemic vs. Pre-pandemic vs.
Condition, n (%) Pause Reopening
Immﬁ‘:ﬂ‘ggfswe 30 (7.0) 10 (16.9) 18 (4.2) p=003* p=019
Organ transplant recipient 19 (4.4) 5(8.4) 11 (2.5) p=0.19 p=0.82
Compor;};:fs;?grgﬁgiﬁon 19 (4.4) 2(3.3) 21 (4.95) p=10 p=075
Time to Treatment, days
From Biopsy 66 56 47 p=07 p=0.01*
From Consultation 28 8 8 p =0.002 * p=0.001*
Tumor Type/Histologic
Diagnosis, n (%)
BCC 216 (50.4) 19 (32.8) 210 (49.5) p=0.01% p=0.84
SCC 170 (39.6) 29 (50.0) 189 (44.6) p=0.20 p=0.15
MM 18 (4.2) 5(8.6) 15 (3.5) p=0.18 p=072
Atypical Nevus 17 (3.9) 2(3.4) 5(1.2) p=10 p=0.02%
Other 8(1.9) 3(.1) 5(1.2) p=0.14 p=0.58
Same-day F;ozen Biopsy, 0 6 4 B B
Treatment Modalities, n Total
Mohs 370 49 384 804 (88.2)
Standard Excision 43 7 31 81 (8.9)
Staged Excision 5 2 3 10 (1.1)
ED&C 12 0 4 16 (1.75)
Post-ogiezr:,tic\llrelzDefect Pre-pandemic vs. Pause vs. Reopening
All surgical cases 31+42 35+33 3.0+39
Mohs 32427 31+20 29140

Here, * indicates statistical significance. Abbreviations: BCC = basal cell carcinoma, SCC = cutaneous squamous
cell carcinoma, MM = malignant melanoma, ED&C = electrodessication and curettage. Other tumors include ec-
crine porocarcinoma, atypical fibroxanthoma, dermatofibrosarcoma protuberans, pilomatrical carcinoma, spitzoid

neoplasm, basosquamous carcinoma, hidradenoma, mixed tumor, and sebaceous adenoma.
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4. Discussion

Our findings show that throughout the height of the COVID-19 pandemic, our unit
was able to safely continue caring for our patients. During this period, we employed
various operational measures to ensure continued care for patients with skin tumors,
including modified scheduling, staffing, and rooming; COVID-19 symptom screening and
testing where appropriate; adequate PPE for patients and staff; triage by tumor acuity; and
same-day or video consultation. In addition, we also increased the utilization of same-day
biopsy and surgery for suspicious lesions (Table 1). Here, we assessed the impact of these
changes on three critical measures of patient care: safety, access, and treatment.

Regarding safety, no cases of COVID-19 transmission attributed to maintained opera-
tions were noted during the pause (Table 1). Although delayed presentation for healthcare
services was encountered across all medical specialties throughout the pandemic [24], we
were unable to detect delays in care for patients referred to our practice.

To ascertain the effects of the measure implemented at our practice to maintain care
during the pandemic, we reviewed the average time to treatment as a measure of patient
access to care. During normal operations, the average time from consultation to treatment
was slightly less than one month, corresponding to an approximately 2-month time period
from biopsy to treatment. During the pause, the 2-month time from biopsy to treatment
was retained, but patients received treatment for tumors approximately one week after
consultation. These trends of more rapid access to care persisted into the reopening.

We found no difference in the time from referring providers for biopsy to consultation
during the pandemic. However, a significant reduction in the time from initial consultation
to definitive treatment was observed. The more rapid access to care likely reflects initial
decreases in overall volume as well as practice modifications implemented to minimize the
risk of COVID-19 exposure for patients and staff (tumor triage, same-day consultation and
surgery, and same-day frozen section biopsy with treatment). These practice modifications
also increase practice efficiency. Several other studies from units that remained open during
the pandemic also noted decreased skin cancer referrals and more rapid access to care
for patients [5,25,26]. While some reports describe patients presenting with larger tumors
or thicker melanomas as a consequence of pandemic lockdowns [3,27], our department
did not observe any increase in the size of tumors treated during the pause or reopening
(Table 1). This finding offers reassurance that by maintaining access to surgical services,
the unit continued to treat malignancies in a timely manner.

We examined whether post-operative defects might be larger due to potential delayed
care. Interestingly, post-operative defects for all surgical procedures and Mohs cases were
similar to normal operations in the pause and reopening (Figure 2). This finding suggests
that overall, tumor size was not affected by changes in operations or patient avoidance
related to the COVID-19 pandemic.

Consistent with advisory statements recommending triage of the highest risk cases
and the results of other studies [4,28], we treated proportionally fewer BCC tumors and
more SCC, MM, and other rare tumors during the pandemic pause. To evaluate the acuity
of tumors treated during the different phases, we evaluated the upstaging of SCC tumors
after treatment. Consistent with our intention to prioritize treatment of higher-risk tumors
during the peak of the pandemic, we detected a significant increase in the number of
SCC that were upstaged during the pause. We also noted that the number of tumors
upstaged was similar in pre- and reopening. This finding suggests that access was not
significantly delayed.

Organ transplant recipients as well as patients on immunosuppressive medications
or with underlying immunomodulating medical conditions are at risk for aggressive
tumors. A higher percentage of our patients treated during the pandemic pause were on
immunosuppressive medications for organ transplant or inflammatory diseases, compared
with those treated pre-pandemic or during the reopening. Increased skin cancer incidence,
awareness, and established relationships with dermatology providers among these patient
populations may have contributed to this observation [29-31]. Although these patients
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may be at elevated risk of suffering poor outcomes from COVID-19 [23], they are also more
likely to suffer poor outcomes from aggressive cutaneous malignancies [32]. Thus, with
our modified operations in place, we did not feel it was appropriate to postpone their care.

We conclude that practice modifications can permit essential surgical care to be de-
livered safely to patients with high-risk skin cancers during a pandemic. Maintaining
outpatient dermatological surgery services during a pandemic prevents backlog accumula-
tion and has the potential to improve long-term patient outcomes by treating lesions before
they have a chance to progress. The limitations of this study should be noted. Selection bias
potentially affected our results as patients were required to have consented to inclusion
in research. Further, the pandemic is ongoing given the emergence of variants, and our
work does not capture data for patients who have delayed care beyond the study period.
Extended follow-up will be required to gauge the full consequences of the COVID-19
pandemic on skin cancer diagnosis, treatment, and patient outcomes.
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