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ARTICLE INFO ABSTRACT
Arﬂ'df? history: Keratinocyte carcinomas (KCs) are now an epidemic in The United States of America, especially in elderly
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and occasionally death. However, the lower mortality rate associated with KC compared with melanoma
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allows for increased flexibility in the selection of treatment. Flexibility in treatment is particularly im-
portant in the elderly given that this patient population often has medical comorbidities that should be
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Keratinocyte Cﬂrc_iﬂoma cerns about cosmetic outcomes compared with their younger counterparts. We review treatment options
nonmelanoma skin cancer for KCs and how the selection of each option may affect the elderly patient.
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Introduction

Keratinocyte carcinomas (KCs), commonly called nonmelanoma

- skin cancers (NMSCs), including basal cell carcinoma (BCC) and
* Sources of support: The open access fee for this article was sponsored by La squamous cell carcinoma (SCC), are now an epidemic (Rogers et al.,
Egcgz;ffis‘cﬁ"of e None 2015; Samarasinghe and Madan, 2012). An estimated 5.4 million
: ’ KCs were diagnosed in Americans in 2012 (Rogers et al., 2015). The
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1984 and by 263% between 2000 and 2010, with women experi-
encing a greater increase in incidence rates for both BCC and SCC
(Muzic et al., 2017). When considering the aging population and
the fact that 80% of NMSC cases occur in people age >60 years, it
is estimated that by 2030 the number of NMSC cases presenting
to dermatologists could continue to increase by 50% (Diffey and
Langtry, 2005).

Overall, KCs are associated with lower disease-specific mortal-
ity rates and a lower risk of metastatic spread compared with
malignant melanoma (Thompson et al., 2016). However, high-risk
cutaneous SCCs have a significant rate of nodal metastasis (3.7%-
5.2%) and an absolute number of annual disease-specific deaths
that is comparable with melanoma (Clayman et al., 2005; Karia
et al., 2013; Samarasinghe and Madan, 2012; Thompson et al.,
2016). High-risk KCs require more aggressive treatment, but the
less lethal nature of low-risk KCs allows for greater flexibility in
the management and selection of therapeutic modalities based on
the type of KC, medical status of the patient, and the individ-
ual’s preferences. This article will review special considerations
and treatment methods for KCs in elderly patients.

Consultation

Specific tumor characteristics must be considered when review-
ing treatment options. High-risk tumors are associated with lo-
cal recurrence, nodal metastasis, and death and therefore should
be treated and monitored more aggressively (Puig and Berrocal,
2015; Thompson et al., 2016). For SCC and BCC, the generally
agreed-upon characteristics of a high-risk tumor include tumor
recurrence; diameter >2 cm; location on the vermillion lip, ear,
mask areas of the face, hands, feet, or genitalia; thickness >2 mm;
poorly differentiated histology; or invasion of the subcutaneous tis-
sue or structures, such as perineural, vascular, or lymphatic tissue
(Baum et al., 2018; Bichakjian et al., 2017a, 2017b; Parikh et al.,
2014). Furthermore, KCs in anatomic locations, such as the eye-
lids, lips, or nose, or those that involve significant nerves or vessels
may result in functional impairment, such as cranial nerve deficits,
and should be treated accordingly (Mendenhall et al., 2012; Neville
et al., 2007).

When analyzing treatment options for an elderly patient,
the biological rather than chronologic age should be considered
(Garcovich et al.,, 2017). The biological age (i.e., functional age) is
largely determined by the patient’s physical and mental health,
home environment, and family support, which are important fac-
tors to take into account when planning treatments to minimize
negative outcomes (Garcovich et al.,, 2017).

Patients who may be at increased risk of adverse outcomes
from treatment include those who may be considered “frail” with
a myriad of symptoms, such as weakness, fatigue, weight loss,
cognitive changes, and physical inactivity (Garcovich et al., 2017).
Conditions to consider that may affect treatment decisions include
those that may limit a patient’s life expectancy as well as comor-
bidities such as diabetes mellitus, venous or arterial disease, im-
munosuppression, malnutrition, presence of infection, and tobacco
use, which can impede wound healing. The effects of comorbidities
on treatment decisions are specifically discussed in the context of
treatment options in the following sections.

Each treatment option and relevant considerations for elderly
patients is outlined in the following sections, including active
surveillance; surgical management, including Mohs micrographic
surgery (MMS) and wide local excision (WLE); superficial abla-
tive procedures, including electrodessication and curettage (ED&C),
cryotherapy, radiation therapy (RT), and photodynamic therapy
(PDT); topical treatments; and targeted drug therapies. The treat-
ment options discussed are commonly used but not all-inclusive

and may be varied or combined on the basis of patient and
provider preferences.

Active surveillance

KCs typically have an indolent disease course and may go un-
noticed by the patient. For patients with a limited life expectancy
or significant comorbidities, a valid option may be to forgo treat-
ment; KC is typically nonfatal when discovered at the end of life
(Jung and Linos, 2016; Linos, 2013). A low recurrence risk of 7.2%
at 40 months was demonstrated by Reiger et al. (2010) in patients
with low-risk BCCs and SCC in situ (SCCis) that were minimally
transected at the time of diagnosis. These data suggest that ac-
tive surveillance may be an option for some elderly patients who
are unable or unwilling to undergo any type of treatment. Clin-
ical and histologic evaluation must lead this discussion. Caution
should be taken with lesions that show substantial malignancy,
show histologically positive deep or lateral margins, or are located
on the head and neck (specifically the nose, ears, lips, and eyelids).
Such tumors can become progressively more symptomatic and cos-
metically disfiguring and can require more extensive procedures or
treatment if they advance. Additionally, if the patient is immuno-
suppressed, active surveillance is usually not recommended be-
cause these patients often have more aggressive KCs than the gen-
eral population, leading to greater morbidity and mortality (Brin
et al., 2014).

Given the current medical environment, detailed documenta-
tion with regard to the discussion about treatment options and al-
ternatives and the patient’s election to forgo treatment should be
entered into the health record. However, this option should involve
routine follow-up office visits with the dermatologist that may be
burdensome to patients if they require assistance with transporta-
tion. If circumstances change or the lesion becomes symptomatic,
the patient always has the option to elect for treatment at a later
time.

Surgical management (Mohs micrographic surgery and wide
local excision)

Surgical management is often the standard therapy for the re-
moval and cure of KCs. These treatment options (WLE and MMS)
are invasive, but they provide the highest cure rates. The 5-year
cure rates for MMS are approximately 99% and 97% for primary
BCC and SCC, respectively (Giordano Resti et al., 2014; Kauvar
et al., 2015a, 2015b; Leibovitch et al., 2005). This number drops to
around 90% to 93% for bulkier, more aggressive, and recurrent BCC,
90% for previously treated, recurrent SCC and 67.4% for poorly dif-
ferentiated SCC (Bhatnagar et al., 2016; Rowe et al., 1992; Smeets
et al.,, 2004; Wennberg et al., 1999).

The cure rates with WLE of SCCs and low-risk BCCs are ap-
proximately 91% and 95% to 98%, respectively (Bichakjian et al.,
2017a, 2017b). MMS should always be considered as a means of
treatment in anatomic sites with a high risk of recurrence, lesions
with poorly defined margins, tumors located on previously irradi-
ated skin, or lesions located on areas in which conservation of tis-
sue is vital (Fig. 1; Prickett and Ramsey, 2017; Shriner et al., 1998).
Alternatively, WLE may be used for lesions where tissue sparing is
less critical.

There is a misconception that MMS is a lengthy procedure that
may be unsafe for elderly patients, and the word “surgery” may
dissuade patients from pursuing this gold-standard treatment op-
tion. Studies have shown no correlation between age and adverse
outcomes or patient satisfaction, and most patients return home
within a few hours (Hussain et al., 2017). Generally, WLE and MMS
provide excellent cosmetic outcomes (Cumberland et al., 2009; Di-
vine et al.,, 2015). Additionally, these may be the best options for
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Fig. 1. An 86-year-old woman with (A) poorly defined squamous cell carcinoma of the left medial cheek and (B) basal cell carcinoma of the right chin treated with Mohs
micrographic surgery (C, D) and primary reconstruction (E, F). Two months postoperatively, the patient had an excellent cosmetic outcome (G, H).

patients who desire reassurance of cancer eradication because they
both involve margin assessment.

The risks of MMS and WLE include infection, bleeding, bruis-
ing, wound dehiscence, permanent cosmetic change, and nerve or
sensation issues. However, the overall complication rate for skin
surgery is <2% (Cook and Perone, 2003). Surgical procedures are
inherently associated with a variable degree of acute postoperative
pain, which is often sufficiently controlled with supportive care in
most patients (Glass et al., 2015). Additional short-term disadvan-
tages include physical activity restrictions, postoperative discom-
fort, wound care responsibilities, and the potential need for ad-
ditional follow-up visits for suture removal or wound evaluation.
This may not be feasible for patients who live at a greater distance
from the treatment facility.

Wound care and follow-up visits for suture removal can be min-
imized by using absorbable sutures in both the dermal and epi-
dermal layers for closure of the surgical defect and coverage with
wound-closure tape or transparent dressing to protect the inci-
sion (Whitely et al., 2003). Additionally, in appropriately selected
cases, surgical defects after MMS may be allowed to heal via sec-
ondary intention to decrease operative time and simplify wound
care (Whitely et al., 2003). The utilization of allografts with or
without purse-string suturing after MMS or the excision of large
surgical defects in the elderly can also be a reconstructive option
that can minimize wound care burden. (Lyons et al, 2018; Park
et al., 2016)

When considering appropriate candidates for surgical treat-
ment, patient comorbidities, cognitive function, lesion location, and
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Fig. 2. An 89-year-old woman with squamous cell carcinoma in situ of the left (A) and right (B) wrist treated with electrodessication and curettage and at follow-up

1 month after treatment (C, D).

daily medications should be taken into account. Immunosuppres-
sion or an impaired ability to care for postoperative wounds in-
creases the risk for postoperative infection, poor wound healing,
and scarring (Guo and DiPietro, 2010). Lesions, especially on the
lower extremities, may cause delayed or adversely affected heal-
ing after surgery due to underlying diabetes mellitus, poor circu-
lation, smoking, malnutrition, and poor baseline hygiene (Guo and
DiPietro, 2010). Antiplatelet and anticoagulant drugs, herbal or nu-
tritional supplements with similar blood thinning effects, and the
ingestion of alcohol increase the risk of intraoperative bleeding
and may adversely affect postprocedural hemostasis, wound heal-
ing, and scar formation (Guo and DiPietro, 2010; Stanger et al.,
2012). Patients on these medications should be advised about their
potential effects on surgical outcomes. Nonmedically prescribed
or nonessential products should be discontinued at least 1 week
before surgery (Bunick and Aasi, 2011), and medically prescribed
blood thinners and anticoagulants ideally should be continued

when possible, especially in patients with a history of myocardial
infarction, stroke, blood clots, and cardiac arrhythmias (Alcalay and
Alkalay, 2004; Callahan et al., 2012). Measures such as the direct
placement of an absorbable sterile gelatin sponge along the inci-
sion and extended application of pressure bandaging can help mit-
igate postoperative bleeding in anticoagulated patients.

Electrodessication and curettage

ED&C is a minor surgical procedure used for the treatment of
low-risk BCCs and SCCs. The cure rates of ED&C are the highest
for low-risk BCC but can be as high as 95% for both low-risk BCC
and SCC with appropriate tumor selection (Fig. 2; Bichakjian et al.,
2017a, 2017b; Chren et al., 2013; Marzuka and Book, 2015; Sheri-
dan and Dawber, 2000).

The advantages of ED&C include a single, minimally inva-
sive, brief visit for treatment, with minimal intraoperative and
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postoperative pain, down time, and postprocedural follow-up vis-
its. The risk of infection and bleeding are also lower compared
with wounds closed with suture (Divine et al, 2015). ED&C
wounds typically heal in 4 to 6 weeks (Bolotin and Alam, 2015).

Disadvantages include flat, round, scars that may become hy-
popigmented, atrophic, or hypertrophic and are typically con-
sidered less cosmetically acceptable than linear surgical excision
scars. Therefore, ED&C is generally avoided in highly cosmetically
sensitive areas such as the face (Galles et al., 2014). A study on
quality of life in patients with an average age of 65 years who were
treated with WLE, MMS, or ED&C revealed improved quality of life
after WLE and MMS but not ED&C (Chren et al., 2007). Although
the relatively brief duration of the ED&C procedure and the po-
tentially decreased risk of postprocedural bleeding may be appeal-
ing to some patients, healing time is not always reduced compared
with primary linear closures, especially when Mohs tissue-sparing
procedures are performed. ED&C is also not an ideal treatment in
terminal hair-bearing areas because the tumor may extend down
the follicles (Bichakjian et al., 2017a, 2017b). ED&C does not al-
low for histologic margin assessment to confirm tumor eradication
after treatment and is operator-dependent with higher cure rates
produced by more experienced clinicians (Bichakjian et al., 2017a).

In an elderly population, it is important to consider the pres-
ence of implanted electrical devices, such as pacemakers, defibril-
lators, deep-brain stimulators, cochlear implants, nerve stimulators,
and gastric pacemakers given the potential for high-frequency elec-
trical current from the cautery source to cause device malfunction
(Bolotin and Alam, 2015). Many variables contribute to whether
electrodessication can be safely used, such as site distance from
the device, length of time of electrocautery usage, and the quali-
ties of the implanted device itself (Bolotin and Alam, 2015).

Curettage alone has comparable cure rates with ED&C for BCC
and well-differentiated SCC despite the theorized increased cure
rates from heat and the incited inflammatory destruction of tumor
cells due to electrodessication (Barlow et al., 2006; Yakish et al.,
2017). Thus, alternative machines, battery-powered heat electro-
cautery or bipolar forceps, or chemical cautery with agents includ-
ing aluminum chloride, Monsel’s solution, and silver nitrate can be
used for hemostasis without implanted device interference or a re-
duction in cure rate.

Superficial ablative procedures

Procedures including cryotherapy, RT/brachytherapy (BT), and
PDT may be good options for patients who are poor candidates for
surgery, have many complicating comorbidities, or may not desire
surgical treatment. The specific advantages and disadvantages of
each treatment modality are outlined in the following, but the dis-
advantages inherent to all nonsurgical treatments are a lower cure
rate and lack of histologic confirmation of tumor eradication after
treatment.

Cryotherapy

Cryotherapy is a superficially ablative procedure that uses liquid
nitrogen to damage the cancerous tissue with intracellular ice for-
mation, with slow thaw times and repeat freeze-thaw cycles pro-
ducing increasing tissue injury that is necessary for the treatment
of malignancies (Andrews, 2004).

The recurrence rates for BCCs treated with cryotherapy are vari-
able and range from 0% to 39% (Bichakjian et al., 2017a). Prospec-
tive and retrospective studies have shown recurrence rates of 0% to
4% for invasive SCCs treated with cryotherapy. For SCCis, the recur-
rence rates after cryotherapy range from 1% to 13% in retrospec-
tive studies and 0% to 50% in prospective studies (Bichakjian et al.,
2017b).

The wide range of reported recurrence rates likely reflects the
variability in tumor selection and differences in treatment tech-
nique. Various individual characteristics related to the patient, tu-
mor, and provider can affect the efficacy of cryotherapy and should
be considered before choosing cryotherapy as a treatment option.
Although thermocoupling needles may be used to measure the
base temperature of the tumor, with a goal of -50°C, this is rarely
done in the clinical setting today. Practitioners instead typically
rely on freeze times of 60 to 90 seconds for BCCs up to 1.5 cm in
diameter (longer for larger lesions) and a 3 to 5 mm freeze zone
margin around the lesion. Lesions should be allowed to thaw spon-
taneously with thaw times of approximately three times the freeze
time (Savant et al., 2017).

The advantages of cryotherapy include its quick, inexpensive,
and noninvasive nature, as well as its low rates of postprocedure
infection and bleeding (Andrews, 2004; Bichakjian et al., 2017b).
Local anesthesia is not needed, minimal posttreatment care is re-
quired, and no specific procedure-related follow-up vists are nec-
essary (Bichakjian et al., 2017b). Patients are often familiar with
cryotherapy for precancerous lesions and are frequently interested
in cryotherapy when a noninvasive procedure is desired (Fig. 3).

The disadvantages of cryotherapy include its common, acute
side effects, including erythema, blister formation, edema, pain,
and headaches if applied to facial lesions (Fig. 4; Andrews, 2004).
A burning sensation of variable intensity is often described by
patients and is most intense on the ears, temples, and finger-
tips (Andrews, 2004). Cryotherapy has been found to be more
painful than ED&C and takes longer to heal than ED&C and sutured
wounds (Bichakjian et al., 2017b; Kauvar et al., 2015a). Cryotherapy
is also a very operator dependent procedure, and the results may
be inadequate if the tumor is undertreated. Other treatment op-
tions may be considered if the patient has very low pain tolerance.
Scarring from cryotherapy may be more pronounced compared
with topical chemotherapeutic regimens; if aggressively performed,
cosmesis can be inferior to other treatment options (Bichakjian
et al., 2017a). Cryotherapy can also lead to local cicatrizing alopecia
when used on hair-bearing sites (Zouboulis, 2015).

Relative contraindications include cold urticaria, Raynaud’s dis-
ease, cryoglobulinemia, collagen disease, multiple myeloma, and
pyoderma gangrenosum (Andrews, 2004).

Radiation therapy

RT is a noninvasive treatment option for the management for
KCs. Options include external beam RT and high-dose-rate (HDR)
BT. HDR-BT offers the benefit of convenience over other forms of
RT and a compressed treatment schedule of 5 to 10 sessions as op-
posed to external beam RT, which may require 20 to 30 daily treat-
ments (Bhatnagar et al.,, 2016; Kohler-Brock et al., 1999). Electronic
BT and superficial RT devices use a low-energy x-ray source rather
than an ionized source and allow for minimal protective shield-
ing requirements and tighter treatment margins (Ballester-Sanchez
et al., 2017; Bhatnagar et al., 2016).

When used to treat primary BCCs, RT allows for a 5-year local
control rate of 93% to 96% (Bichakjian et al., 2017a). Tumors that
are smaller in size and of the nodular subtype have enhanced re-
sponsiveness to RT (Bichakjian et al., 2017a). Recurrent lesions are
more difficult to treat, resulting in an 80% control rate (Locke et al.,
2001). Treatment of primary SCCs with RT produces cure rates of
90% to 93% (Bichakjian et al., 2017b). Local control rates of KCs
treated with ionized (iridium) or electronic HDR-BT are high, rang-
ing from 72% to 100%, and many studies report success rates of
well over 90% (Ballester-Sanchez et al., 2017; Delishaj et al., 2016;
Olek et al., 2018; Tormo et al., 2014).

Superficial RT machines, which are electronic BT systems such
as the SRT-100 (Sensus Healthcare, Boca Raton, FL) or Axxent eBx



240 A. Bailey et al./International Journal of Women’s Dermatology 5 (2019) 235-245

-

Fig. 3. A 92-year-old woman with a nodular and infiltrative basal cell carcinoma of the right ala (A) treated with double freeze-thaw cryotherapy and at follow-up 7 weeks

later (B).

System (Xoft, Inc, San Jose, CA), have become increasingly avail-
able in dermatology offices for the treatment of smaller, thinner,
less aggressive NMSCs (Cognetta et al.,, 2016; David, 2013). Data
on short-term recurrence rates and cosmetic outcomes are promis-
ing, but data on long-term efficacy are very limited (David, 2013;
Grant-Kels and VanBeek, 2014).

The advantages of RT include noninvasive, quick, and pain-
less treatment sessions and minimal aftercare. RT may be par-
ticularly useful for patients who are frail, on multiple anticoagu-
lants, have poor wound healing capacity, or cannot properly per-
form wound care (Bhatnagar et al., 2016). Patients with dementia,
anxiety, or other neurologic or psychiatric disorders who are un-
able to undergo surgical procedures may be good candidates for
RT (Bhatnagar et al., 2016). There is also a special role for RT in
simple palliation of symptomatic lesions in patients with a limited
life expectancy (Vuong et al., 2017).

Disadvantages of RT include cutaneous, radiation-induced side
effects and very frequent (daily to bi-weekly) appointments for
several weeks, which can be very burdensome for elderly pa-
tients, especially those who live far away from treatment cen-
ters and do not drive. (Ballester-Sanchez et al., 2017). Common
acute adverse effects include radiation dermatitis, pruritus, ulcer-
ations, desquamation, and erythema. Delayed side effects can ap-
pear months after treatment and may include dyspigmentation,
alopecia with scalp lesions, atrophy, and telangiectasias, which
may affect cosmetic favorability (Ballester-Sanchez et al., 2017; Del-
ishaj et al, 2016; Hulyalkar et al., 2011; Kauvar et al., 2015a).
Due to concern for long-term complications, including radiation-
induced fibrosis, chronic dermatitis, and secondary cutaneous ma-
lignancies, RT is generally reserved for elderly patients and avoided
in younger patients with a longer life expectancy (Bichakjian et al.,
2017a; Bray et al,, 2016). In addition, tumors that recur after RT

Fig. 4. A 91-year-old woman with a squamous cell carcinoma in situ of the frontal scalp (A) treated with double freeze-thaw cryotherapy and at follow-up 4 weeks later

(B).
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tend to be highly infiltrative and aggressive (Kauvar et al., 2015a,
2015b).

Furthermore, eradication of the complete tumor is not histo-
logically confirmed with RT (Kauvar et al., 2015a). NMSCs are fre-
quently composed of >1 histologic subtype. One study found that
21.1% of biopsies under diagnosed the aggressiveness of BCCs and
SCCs when compared with subsequent MMS pathology samples,
owing to the heterogeneity of many tumors and lack of complete
tumor visualization with biopsy (Izikson et al., 2010). Therefore, if
the overall pathology or base of the tumor differs from the pathol-
ogy of the biopsy sample, this may affect risk stratification and re-
duce treatment success (Bartos and Kullova, 2016; Cortés-Peralta
et al.,, 2018; Sexton et al., 1990).

RT can be a beneficial option for nonsurgical candidates who
have skin cancers located in areas near or involving tendons or
bones or on areas with a complex topography, such as the face
and hands (Fig. 5; Aldelaijan et al., 2017; Patel et al., 2017). RT can
also be used as an adjunct to surgery for very bulky or high risk of
recurrence tumors as well as those with positive margins, bony or
perineural invasion, or in instances of recurrence (Hulyalkar et al.,
2011). Ultimately, RT would be a great option for large or rapidly
growing tumors that are potentially disfiguring or may otherwise
involve extensive surgeries. One should consider the patient holis-
tically (advanced age, comorbidities, and preferences) when decid-
ing whether RT is a desirable treatment option; some clinicians
prefer to reserve RT for patients in their late 70s or >80 years old.

Photodynamic therapy

PDT is an effective, noninvasive option for the treatment of su-
perficial BCCs (sBCCs) and nodular BCCs (nBCCs) as well as SCCis
(Cohen and Lee, 2016). PDT is most effective in treating lesions
<2 mm in thickness and <2 cm in size (Ahmadi et al., 2004; Ozog
et al., 2016). The treatment of thicker lesions should include de-

bulking prior to PDT with possible methods including gentle curet-
tage or tape stripping prior to photosensitizer application or occlu-
sion of topical keratolytics the night before (Bay et al., 2017; Gerrit-
sen et al., 2009; Ozog et al., 2016). Treatment of sBCCs and nBCCs
leads to clearance rates ranging from 70% to 90% (Bichakjian et al.,
2017a; Savoia et al., 2015) after one or two PDT treatments with
gentle curettage for nBCCs. Higher cure rates are seen in sSBCCs
versus nBCCs (Bichakjian et al., 2017a). SCCis treated with PDT
results in an initial clearance between 52% and 98% (Bichakjian
et al., 2017b) and may reflect differences in treatment technique
(Bichakjian et al., 2017b).

PDT is a noninvasive technique that requires a limited num-
ber of treatments, effectively covers a large surface area, and does
not rely on patient compliance with at-home treatments (Braathen
et al., 2007; Rkein and Ozog, 2014). In general, PDT is very well
tolerated with a short healing time, minimal wound care re-
quirements, and outstanding cosmetic outcomes (Bichakjian et al.,
2017a; Steinbauer et al., 2010).

PDT is less efficacious when treating thick or ulcerated KCs
due to limited penetration of the photosensitizing agent, limiting
its treatment to KCs previously listed (Matei et al.,, 2013; Souza
et al., 2007; Smucler and VIk, 2008). Treatment requires patients
to wait in the office for >1 hours on treatment days to allow for
incubation of the photosensitizer (Braathen et al., 2007; Rkein and
0Ozog, 2014). A major disadvantage is pain during the illumination
phase that can be severe and may lead to truncated treatment ses-
sions and patient refusal for further treatments (Cohen and Lee,
2016). Interventions that are effective in reducing associated pain
include the addition of cooling devices, pauses during treatment,
inhaled nitrous oxide/oxygen during treatment, and pulsed dye
laser coherent light compared with light-emitting diode noncoher-
ent light (Cohen and Lee, 2016). The use of topical anesthetics has
not been shown to be effective (Cohen and Lee, 2016; Fink et al.,
2015). Additionally, patients with mental or physical limitations

Fig. 5. A 90-year-old woman with a basal cell carcinoma of the right ala (A) and left forehead (B) treated with high-dose-rate brachytherapy at completion of therapy (C)

and at 5-month follow-up (D).
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may have difficulties with the tight physical constraints of the light
unit.

Common, less severe, side effects include burning, prickling,
and stinging sensations during treatment, followed by the develop-
ment of temporary erythema and edema immediately after treat-
ment (Cohen and Lee, 2016; Lehmann, 2007). PDT is less likely
than topical therapy to cause moderate-to-severe local swelling,
erosion, crust formation, itching, and wound infections (Bichakjian
et al., 2017a). Dyspigmentation after treatment is possible but oc-
curs in <5% of patients (Cohen and Lee, 2016). After treatment, pa-
tients are required to avoid sunlight for 2 days and should continue
strict photoprotection until the treatment area is healed (Rkein and
0zog, 2014). Repeat treatments for full resolution of the lesion may
be needed weeks to months after the initial treatment (Rkein and
Ozog, 2014).

Topical agents

Topical anti-neoplastic agents are options for patients who may
be poor candidates for surgery and those who are elderly, un-
healthy, or have KCs in cosmetically sensitive areas (Micali et al.,
2014). Topical agents are limited in their ability to penetrate the
skin, and limited evidence exists for the use of topical agents to
treat KCs beyond small, superficial tumors including sBCC and SC-
Cis (Micali et al., 2014), so tumor type and size must be considered
when contemplating the use of topical agents.

Commonly used and approved topical agents include 5-
fluorouracil (5-FU) and imiquimod (IQ) (Micali et al., 2014). Proper
application of 5-FU results in a brisk inflammatory reaction with
mild oozing and crusting in the affected area, which is desired and
represents a clinical endpoint of treatment (Love et al., 2009). 5-FU
5% cream applied twice daily for 6 weeks to treat sBCCs provided
an 80% clearance rate (Arits et al., 2013). Limited evidence exists
for the effective use of 5-FU in other subtypes of BCCs (Micali
et al., 2014) with variable clearance rates (27%-93%) when used to
treat SCCis (Bichakjian et al., 2017b).

IQ was approved by the U.S. Food and Drug Administration
(FDA) for the treatment of sBCC in immunocompetent adults with
tumors >0.5 cm? in area and <2 cm in diameter and located on
the trunk and extremities (Lien and Sondak, 2011). IQ is often
favored for the treatment of BCCs over 5-FU because it has had
higher and more durable clearance rates for sBCCs. IQ is reported
to have an 85% 5-year disease-free rate when used once daily for
6 weeks (Bichakjian et al., 2017a; Quirk et al., 2010) and an 84%
clinical clearance at 3 years when used once daily for 12 weeks
to treat small nBCCs (Bath-Hextall et al., 2014; Bichakjian et al.,
2017a).

Alternative dosing for IQ is a once-daily application to the af-
fected site 5 days of the week (often Monday through Friday, with
a break on the weekend) for 12 weeks, which provides an 80%
clearance rate for sBCCs <2 cm and 70% clearance rate for small
(<15 cm) nBCCs (Micali et al.,, 2014). Higher clearance rates may
be obtained by twice daily dosing every day for 12 weeks, but
the associated inflammation and discomfort is often too signifi-
cant for patients to tolerate, especially in the elderly population
(Bubna, 2015). IQ can be considered for treatment of SCCis, provid-
ing clearance rates of 70% to 100% depending on dosing schedules
and with low recurrence rates (Bichakjian et al., 2017b; Chitwood
et al.,, 2013; Love et al., 2009; Mackenzie-Wood et al., 2001; Peris
et al., 2006; Rosen et al., 2007; Warshauer and Warshauer, 2008).

The advantages of treatment with topical agents include con-
venience (at-home application), tissue-sparing and noninvasive
treatment, improved cosmetic outcome, minimal wound care and
downtime, fewer follow-up office visits during treatment, and ease
of use for patients with multiple comorbidities. The local side ef-
fects from IQ and 5-FU are similar; both should produce a local

skin reaction with irritation, which is desired and expected. More
intense reactions are associated with higher clearance rates (Fox
et al, 2018; Love et al., 2009; Soyer et al, 2018). Both topical
agents lead to erythema, which typically subsides in approximately
2 weeks but may last 12 weeks after treatment is discontinued
(Love et al., 2009).

Almost all patients will experience at least one adverse effect
during treatment, which may include erythema, pain, blistering, lo-
cal swelling, irritant dermatitis, and pruritus ranging from mild to
severe and can persist as long as 6 weeks after treatment (Love
et al., 2009). These adverse events will cause a small percentage
of patients (3% for IQ and 5% for 5-FU) to discontinue treatment
prematurely, which may result in lower clearance rates (Bichakjian
et al., 2017b; Love et al., 2009). Although low (0.01%), the risk of
infection is higher with 5-FU and IQ than with PDT (Arits et al.,
2013). Systemic side effects are uncommon, but 0.4% to 2% of pa-
tients report flu-like symptoms with the use of IQ (Arits et al.,
2013; Fox et al., 2018). Dyspigmentation after treatment has also
been reported (Fox et al., 2018).

Commonly used dosing schedules of IQ for sBCCs include
once-daily applications for a minimum of 6 weeks or the FDA-
recommended dosing of once-daily applications for 5 days a week
for 6 to 16 weeks to balance treatment efficacy and side effect
severity (Geisse et al., 2004; Love et al., 2009; Peris et al., 2006;
Raasch, 2009; Rosen et al., 2007). The FDA-approved regimen for
topical 5-FU in the treatment of sBCC is twice-daily application
for 3 to 6 weeks irrespective of the tumor size or location; how-
ever, in the peer-reviewed literature, the average treatment length
was significantly longer than that recommended by the FDA (11 vs.
3-6 weeks; Love et al., 2009).

Although not FDA approved, 5-FU may be used off label to treat
SCCis. Dosing regimens vary on the basis of clinician preferences.
An example of a reasonable dosing schedule may be application
of 5-FU twice daily for 4 weeks with re-evaluation 4 weeks af-
ter completion of treatment. Patients who may not be able to be
compliant with the treatment regimen or dosing schedule due to
mental or physical limitations may not be good candidates for topi-
cal therapy (Bahner and Bordeaux, 2013). Barriers to compliance in
the elderly include physical dexterity for medication application,
ability to access the treatment area or regular help from a care-
taker, and the capacity to understand and comply with the rec-
ommended application instructions and dosing schedules. Patients
must also understand that electing to treat with a topical agent
will require close long-term clinical follow-up to monitor for clear-
ance and/or recurrence (Micali et al., 2014).

Patients with preexisting autoimmune diseases, such as psoria-
sis, myasthenia gravis, and HLA B27 spondyloarthropathy, may not
be ideal candidates for treatment with IQ in light of reports of dis-
ease exacerbations during treatment with IQ, which are thought
to be secondary to its immune-stimulating effects (Benson, 2004;
Saad et al., 2017; Wu et al.,, 2004).

Targeted drug therapies

Patients with many smaller concurrent BCCs, BCCs located on
anatomically challenging areas (e.g., large advanced tumors on the
eyelids, nose, or ears), a very large tumor burden, or advanced dis-
ease may benefit from a hedgehog inhibitor, which may be safer
and more tolerable than other treatment options (Basset-Séguin
et al., 2017). Hedgehog inhibitors, such as vismodegib, are used
to treat advanced BCCs through the deactivation of the hedge-
hog pathway, which can lead to shrinkage or possible clearance
of the tumors (Ally et al., 2014). Side effects include alopecia,
muscle spasms, weight loss, taste disturbances, fatigue, anorexia,
nausea, diarrhea, and arthralgias, which can lead to discontinua-
tion of the medication (Becker et al., 2017; Fellner, 2012). Drug
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holidays, intermittent dosing, or decreased dosages (i.e., lower than
FDA-approved dosages) can increase drug tolerability, and abate or
reverse most side effects without sacrificing efficacy (Becker et al.,
2017; Dréno et al., 2017; Yang and Dinehart, 2016). More clinical
data are needed to determine the best intermittent drug regimen.
For aggressive, metastatic, inoperable, or incompletely resected
SCCs, preliminary data for programmed-death receptor 1 check-
point inhibitors (e.g., pembrolizumab or nivolumab) show early
promise with an excellent side effect profile, whereas traditional
chemotherapies (e.g., platinum agents) show subpar response rates
(Blum et al., 2018; Jarkowski 3rd et al., 2016; Tran et al., 2017).

Conclusion

As the geriatric population continues to live longer, the in-
cidence of KCs in the elderly will also increase. Understanding
the clinical indications and utility of available treatment options
for KCs and their expected course and outcomes is essential for
physicians who manage KCs. This is especially crucial when caring
for elderly patients who have a wide variety of treatment needs
and goals that require in-depth discussions of options beyond the
standard of surgery and individualized, comprehensive treatment
plans.

In recent years, patient-reported quality of life has emerged as
an increasingly important assessment of the effects of various ill-
nesses and their corresponding treatments. From preliminary stud-
ies, KC does not appear to greatly affect patients’ quality of life
(Garcovich et al,, 2017). However, few studies have evaluated the
impact of various treatment options for NMSC on the quality of life
in the elderly. Factors associated with each treatment option may
affect quality of life, and thus treatment decisions, including post-
surgical cosmesis, duration of procedure, and postprocedure down-
time. Likely, each of these factors holds varying levels of impor-
tance based on patients’ age. Future work in this area is warranted
to be able to consider intra- and posttreatment quality-of-life mea-
sures in treatment choice.
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