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Cutaneous basal cell carcinoma (BCC) is the most common human tumour and its incidence is rising worldide. Until a few

years ago, the therapeutic options were limited fo patients with advanced BCC including both metastatic and locally-

advanced BCC. Over the last years, promising systemic therapies have been investigated for the treatments of advanced

BCC. In particular, the Hedgehog signaling inhibition have shown remarkable results for this population. Currently, the

Hedgehog inhibitors representing by vismodegib and sonidegib are approved be the Food and Drug Administration and

European Medicines Agency for the treatment of both locally advanced and metastatic BCC with generally a well safety

profile. 
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1. Introduction

Non-melanoma skin cancers (NMSCs) include basal cell carcinoma (BCC) and squamous cell carcinoma (SCC),

representing the most common cancers in the Caucasian population .

BCC, first described in 1827 , is the most commonly diagnosed skin cancer worldwide ; thus, comprising

approximately 80% of NMSCs. The incidence of BCC is increasing worldwide, by approximately 1% annually . The

increase in incidence of BCC could be due to changes in the environment or lifestyle risk factors. The most well-known

risk factor is represented by solar ultraviolet (UV) exposure, especially early in life, or as a result of intermittent exposure.

For most BCCs, including small, well-defined tumors or intermediate-sized, low-risk tumors in low-risk areas, primary

treatment options usually include surgical excision, Mohs micrographic surgery, cryotherapy, and radiation therapy. Thus,

the multidisciplinary approach is critical in the management of patients suffering from BCC.

Although BCC could be effectively counteracted by radical surgical excision, sometimes it can acquire aggressive

hallmarks, as well as recurrence, local tissue destruction, and (infrequently) distance dissemination. In a subset of cases,

BCC can become excessively invasive or destructive; these are known as advanced BCC, and are defined as BCC in

which current treatment modalities are contraindicated. Patients affected by advanced BCC, including locally-advanced

BCC (laBCC) or metastatic BCC (mBCC), typically had, up until a few years ago, limited therapeutic options.

In particular, advanced BCC is a common cutaneous malignancy, mostly occurring in elderly populations . To this

regard, factors, including social isolation and multiple comorbidities, leave the elderly population at high risk of neglecting

potentially malignant skin cancers, causing them to progress to advanced diseases . In this context, several factors

should be considered in order to plan BCC treatment, including tumor location, size, and nature of the lesion . Other

clinical factors, such as symptoms, age, and performance status of the patient, as well as the cost of therapy, are also

critical. Moreover, the treatment should ideally include removal of the whole tumor, with preservation of healthy tissue,

function, and cosmetic appearance.

2. Local Treatment Options for BCC

Current BCC clinical practice guidelines focus on the curative intent of removing as much malignancy as possible.

Unfortunately, there are no clear recommendations in clinical practices for a tailored approach for elderly patients who

have special needs and priorities.

Several treatment options, including surgical excision, electrodessication and curettage, cryosurgery, imiquimod,

photodynamic therapy, 5-fluorouracil, radiation therapy, Hh inhibitors, combination therapy, and observation may be

considered in the BCC management.
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Given the wide range of therapeutic options, the choice of the best treatment should be tailored to meet patient care goals

based on their life expectancy.

2.1. Surgical Excision

Surgery with negative margins is the standard treatment for localized BCC. It has been reported that larger surgical

margins, as well as the negative margin on histopathological examination, ensure better outcomes . Indeed, a

systematic analysis has reported that recurrence rates for 5-, 4-, 3-, and 2-mm surgical margins are 0.39, 1.62, 2.56, and

3.96 percent, respectively . In addition, cumulative recurrence rate for primary BCC after surgical excisions also seems

to depend on the anatomic tumor site . Nevertheless, total excision has been reported to have a 5-year cure rate for

BCC, as high as 98% .

In the surgical management of BCC in elderly populations, several factors should be taken into account. For example,

wound healing after surgical procedures in geriatric patients is not as smooth as in the younger population. Indeed, it has

been reported that elderly patients (>65 years) show a significant delay in the epithelialization process after a split-

thickness wound, leading to increased infection risk . Epithelialization in the elderly can be complicated by common

multiple comorbidities, such as vascular disease and diabetes mellitus . Furthermore, the evaluation of the elderly

patient’s compliance is strongly decisive in the choice of the best procedure.

Mohs micrographic surgery (MMS), a complete surgical excision with examination of margins in horizontal sections, is the

preferred surgery technique for high risk BCC, because it allows the intraoperative analysis of 100% of surgical margins

(differently from standard vertical margins examination). High-risk tumors include BCC on the central aspect of the face,

as well as large, recurrent, or aggressive lesions in cosmetically or functionally important areas. The cure rate for MMS is

estimated at 99% . MMS is associated with a recurrence rate 1% and 5.6% for primary and recurrent BCC, respectively

. This recurrence rate is lower than any form of alternative local treatment.

Interestingly, both Mohs and standard surgery are well tolerated in elderly patients . Several studies analyzed the

surgical outcome of BCC in elderly patients, reporting that the BCC extension (>1 cm ), the aggressive histology

(morpheaform and micronodular), and an age over 80 years are strong predictors for two or more MMS procedures to

achieve complete excision . However, advanced age would not seem to affect the recurrence rate and the survival

rate after surgery .

2.2. Radiation Therapy

Any type of radiation therapy, including superficial, conventional, or brachytherapy is an alternative to surgery for BCC that

is not able to be eradicated with surgery, or for elderly patients with severe comorbidities who refuse it. Some studies

suggest that radiotherapy has a 5-year cure rate for BCC, of 93% to 96%, which is comparable to the surgical excision in

terms of cure rate . However, the efficacy of radiotherapy is lower than surgical approach in terms of local relapse .

Adjuvant radiotherapy should be considered after primary resection in case of cartilage invasion or both perineural and

bone infiltration.

2.3. Destructive Therapies

Destructive therapies with curettage and electrocautery (electrodessication), cryotherapy, cryosurgery, and laser treatment

are therapeutic options for small and low-risk non-facial BCC.

Curettage and electrodesiccation: curettage and electrodesiccation are recommended treatments of choice for low-risk

primary BCC. The therapeutic procedure is based on intradermally anesthetized skin, followed by curettage, alternating

with apply light electrodesiccation. The procedure is aimed at removing all of the soft and friable tumor material .

Although it has been associated with cure rates as high as 97% to 98.8%, the efficacy of curettage and electrodessication

is highly operator-dependent .

Cryotherapy and cryosurgery: cryotherapy is the destruction of tissue by the direct application of a cryogenic agent, such

as liquid nitrogen. Therefore, this approach is useful to treat a wide variety of skin conditions, including small, multiple,

and low-risk BCC .

In cryosurgery, tissue destruction is caused by freezing leading to sudden loss of heat and subsequent vascular stasis

and cell death, thus, representing an appropriate and easily available therapeutic modality with hardly any

contraindications . Cryosurgery is cost-effective, requiring minimal anesthesia. Finally, cryosurgery has cure rates as

high as 99% .
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Laser treatment: several types of laser, using both selective and ablative methods, are utilized in oncology . Carbon

dioxide (CO2) and erbium yttrium aluminum garnet (Er: YAG) lasers remove tumors by the vaporization of water element

. A pulsed dye laser, on the other, selects tumor vasculature, so it destroys the tumor’s blood supply . Laser ablation

with CO2 may be able to complete the remission of superficial BCC similarly to what happens for cryotherapy . The

response to the treatment, in the absence of a histological examination, evaluated under a confocal microscope, is able to

demonstrate the absence of the tumor in the residual tissue . However, studies are still ongoing on the effectiveness of

combined laser treatment on BCC.

2.4. Topical and Intralesional Therapies

Imiquimod therapy: imiquimod is an immune response modifier used for the treatment of small BCC (sBCC) . The

mechanism of action of the drug is not yet fully elucidated. Imiquimod, acting as an agonist of the toll-like receptor 7

(TLR7), enhances dendritic cell survival and promotes the activation of tumor-specific T-lymphocytes ; thus, inducing

secretion of several cytokines, such as interferon-α, interleukin-6, and tumor necrosis factor-α. The cream is applied 5

days/week for six weeks. Imiquimod represents a useful treatment for low risk, single or multiple sBCC, with a maximum

diameter of 2 cm. It has been reported that imiquimod has a cure rate of 83% . Therefore, imiquimod could represent a

valid alternative in the treatment of elderly patients with major comorbidities and poor compliance.

Photodynamic therapy: PDT with 5-aminolevulinic acid (ALA) or its methyl ester (methyl-5-amino-4-oxopentanoate, MAL)

can be effective for small and superficial BCC, with a thickness not exceeding 2 mm, if the surgical intervention is not

indicated for lack of radicality or for the patient’s health conditions (age and comorbidity, drugs) . PDT is a therapy for

the non-surgical treatment of actinic keratosis, superficial BCC, and recently, Bowen’s disease. The therapeutic rationale

exploits a photodynamic reaction on the tumor cells for the interaction of light with a photosensitizing substance, which,

when activated, releases species reactive oxygen, capable of destroying the cell in which they formed. In elderly patients

or with contraindications to surgery, combined therapies could represent the gold standard for BCC treatment.

Nevertheless, studies are contradictory regarding the effective role of PDT in the elderly population. To this regard, it is still

debated whether the elderly population respond differently to treatment with PDT. Moreover, acute post-procedure

hypertension is reported as a potential side-effect of PDT, most prevalent in elderly populations, especially in patients with

hypertension in their medical history.

Finally, 5-Fluorouracil: 5-FU, with a 5% cream formulation is advised in the treatment of superficial BCC with the following

dosage schedule: 2 daily applications for 2–4 weeks. High response rates have been reported in the literature, in

particular for sBCC. Indeed, it has been reported that 5-FU has a 5-year cure rate of 80% . Regarding the real

effectiveness of this topical therapy on sBCC, a direct comparison between 5-FU, imiquimod and MAL-PDT shows that

imiquimod has a higher probability of success than 5-FU, except for sBCC on lower extremities in older patients . In

addition, the application of 5-FU could be difficult for elderly patients with lesions on hard-to-reach locations.

References

1. Ferlay, J.; Soerjomataram, I.; Dikshit, R.; Eser, S.; Mathers, C.; Rebelo, M.; Parkin, D.M.; Forman, D.; Bray, F. Cancer i
ncidence and mortality worldwide: Sources, methods and major patterns in GLOBOCAN 2012. Int. J. Cancer 2015, 13
6, E359–E386.

2. Jacob, A. Observations respecting an ulcer of peculiar character, which attacks the eyelids and other parts of the face.
Dublin Hosp. Rep. Commun. Med. Surg. 1827, 4, 232–239.

3. Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer statistics, 2018. CA Cancer J. Clin. 2018, 68, 7–30.

4. Asgari, M.M.; Moffet, H.H.; Ray, G.T.; Quesenberry, C.P. Trends in basal cell carcinoma incidence and identification of h
igh-risk subgroups, 1998–2012. JAMA Dermatol. 2015, 151, 976–978.

5. Sreekantaswamy, S.; Justin Endo, B.S.; Chen, A.; Butler, D.; Morrison, L.; Linos, E. Aging and the treatment of basal ce
ll carcinoma. Clin. Dermatol. 2019, 37, 373–378.

6. Varga, E.; Korom, I.; Raskó, Z.; Kis, E.; Varga, J.; Olah, J.; Kemeny, L. Neglected basal cell carcinomas in the 21st cent
ury. J. Skin Cancer 2011, 2011, 4.

7. Wiznia, L.E.; Federman, D.G. Treatment of Basal Cell Carcinoma in the Elderly: What non-dermatologists need to kno
w. Am. J. Med. 2016, 129, 655–660.

8. Wolf, D.J.; Zitelli, J.A. Surgical margins for basal cell carcinoma. Arch. Dermatol. 1987, 123, 340–344.

[31]

[32] [33]

[34]

[35]

[36]

[37]

[11]

[38]

[11]

[39]



9. Gulleth, Y.; Goldberg, N.; Silverman, R.P.; Gastman, B.R. What is the best surgical margin for a Basal cell carcinoma: A
meta-analysis of the literature. Plast. Reconstr. Surg. 2010, 126, 1222–1231.

10. Silverman, M.K.; Kopf, A.W.; Bart, R.S.; Grin, C.M.; Levenstein, M.S. Recurrence rated of treated basal cell carcinoma.
Part 3: Surgical excision. J. Dermatol. Surg. Oncol. 1992, 18, 471–476.

11. National Comprehensive Cancer Network. NCCN Clinical Practice Guidelines in Oncology: Basal Cell Skin Cancer; Ver
sion, I; National Comprehensive Cancer Network: Chicago, IL, USA, 2019.

12. Holt, D.R.; Kirk, S.J.; Regan, M.C.; Hurson, M.; Lindblad, W.J.; Barbul, A. Effect of age on wound healing in healthy hu
man beings. Surgery 1992, 112, 293–297.

13. Sgonc, R.; Gruber, J. Age-related aspects of cutaneous wound healing: A mini-review. Gerontology 2013, 59, 159–164.

14. Gould, L.; Abadir, P.; Brem, H.; Carter, M.; Conner-Kerr, T.; Davidson, J.; DiPietro, L.; Falanga, V.; Fife, C.; Gardner, S.;
et al. Chronic wound repair and healing in older adults: Current status and future research. J. Am. Geriatr. Soc. 2015, 6
3, 427–438.

15. Rowe, D.E.; Carroll, R.J.; Day, C.L. Long-term recurrence rates in previously untreated (primary) basal cell carcinoma: I
mplications for patient follow-up. J. Dermatol. Surg. Oncol. 1989, 5, 315–328.

16. Rowe, D.E.; Carroll, R.J.; Day, C.L. Mohs surgery is the treatment of choice for recurrent (previously treated) basal cell
carcinoma. J. Dermatol. Surg. Oncol. 1989, 15, 424–431.

17. Dhiwakar, M.; Khan, N.A.; McClymont, L.G. Surgery for head and neck skin tumors in the elderly. Head Neck 2007, 29,
851–856.

18. Eide, M.J.; Weinstock, M.A.; Dufresne, R.G., Jr.; Neelagaru, S.; Risica, P.; Burkholder, G.J.; Upegui, D.; Phillips, K.A.; A
rmstrong, B.K.; Robinson-Bostom, L. Relationship of treatment delay with surgical defect size from keratinocyte carcino
ma (basal cell carcinoma and squamous cell carcinoma of the skin). J. Investig. Dermatol. 2005, 124, 308–314.

19. Hoorens, I.; Batteauw, A.; Van Maele, G.; Lapiere, K.; Boone, B.; Ongenae, K. Mohs micrographic surgery for basal cell
carcinoma: Evaluation of the indication criteria and predictive factors for extensive subclinical spread. Br. J. Dermatol. 2
016, 174, 847–852.

20. Dinehart, S.M.; Dodge, R.; Stanley, W.E.; Franks, H.H.; Pollack, S.V. Basal cell carcinoma treated with Mohs surgery. A
comparison of 54 younger patients with 1050 older patients. J. Dermatol. Surg. Oncol. 1992, 18, 560–566.

21. Camarero-Mulas, C.; Delgado Jiménez, Y.; Sanmartín-Jiménez, O.; Garcés, J.R.; Rodrìguez-Prieto, M.A.; Alonso-Alons
o, T.; Minano Medrano, R.; Lòpez-Estebaranz, J.L.; de Eusebio Murillo, E.; Redondo, P.; et al. Mohs micrographic surg
ery in the elderly: Comparison of tumours, surgery and first-year follow-up in patients younger and older than 80 years
old in REGESMOHS. J. Eur. Acad. Dermatol. Venereol. 2018, 32, 108–112.

22. Mueller, C.K.; Nicolaus, K.; Thorwarth, M.; Schultze-Mosgau, S. Multivariate analysis of the influence of patient-, tumor
-, and management-related factors on the outcome of surgical therapy for facial basal-cell carcinoma. Oral. Maxillofac.
Surg. 2010, 14, 163–168.

23. Linos, E.; Chren, M.M.; Stijacic Cenzer, I.; Covinsky, K.E. Skin Cancer in U.S. Elderly Adults: Does Life Expectancy Pla
y a Role in Treatment Decisions? J. Am. Geriatr. Soc. 2016, 64, 1610–1615.

24. Alam, M.; Nanda, S.; Mittal, B.B.; Kim, N.A.; Yoo, S. The use of brachytherapy in the treatment of nonmelanoma skin c
ancer: A review. J. Am. Acad. Dermatol. 2011, 65, 377–388.

25. Knox, J.M.; Lyles, T.W.; Shapiro, E.M.; Martin, R.D. Curettage and electrodesiccation in the treatment of skin cancer. Ar
ch. Dermatol. 1960, 82, 197–204.

26. Silverman, M.K.; Kopf, A.W.; Grin, C.M.; Bart, R.S.; Levenstein, M.J. Recurrence rates of treated basal cell carcinomas:
Part 2: Curettage-electrodessication. J. Dermatol. Surg. Oncol. 1991, 17, 720–726.

27. Rodriguez-Vigil, T.; Vazquez-Lopez, F.; Perez-Oliva, N. Recurrence rates of primary basal cell carcinoma in facial risk a
reas treated with curettage and electrodesiccation. J. Am. Acad. Dermatol. 2007, 56, 91–95.

28. Freiman, A.; Bouganim, N. History of cryotherapy. Dermatol. Online J. 2005, 11, 9.

29. Kokoszka, A.; Scheinfeld, N. Evidence-based review of use of cryosurgery in treatment of BCC. Dermatol. Surg. 2003,
29, 566–571.

30. Har-Shai, Y.; Sommer, A.; Gil, T.; Krausz, J.; Gal-Or, N.; Mettanes, I.; Lavi, I.; Eyal, N.; Brizgalin, L.; Taran, A.; et al. Intr
alesional cryosurgery for the treatment of basal cell carcinoma of the lower extremities in elderly subjects: A feasibility s
tudy. Int. J. Dermatol. 2016, 55, 342–350.

31. Lien, M.H.; Sondak, V.K. Nonsurgical treatment options for basal cell carcinoma. J. Skin Cancer 2011, 2011, 571734.



32. Mirza, F.N.; Khatri, K.A. The use of lasers in the treatment of skin cancer: A review. J. Cosmet. Laser Ther. 2017, 19, 45
1–458.

33. Konnikov, N.; Avram, M.; Jarell, A.; Tannous, Z. Pulsed dye laser as a novel non-surgical treatment for basal cell carcin
omas: Response and follow up 12–21 months after treatment. Lasers Surg. Med. 2011, 43, 72–78.

34. Zane, C.; Facchinetti, E.; Arisi, M.; Ortel, B.; Calzavara-Pinton, P. Pulsed CO2 laser ablation of superficial basal cell of li
mbs and trunk: A comparative randomized clinical trial with cryotherapy and surgical ablation. Dermatol. Surg. 2017, 4
3, 920–927.

35. Hibler, B.P.; Sierra, H.; Cordova, M.; Phillips, W.; Rajadhyaksha, M.; Nehal, K.S.; Rossi, A.M. Carbon dioxide laser abla
tion of basal cell carcinoma with visual guidance by reflectance confocal microscopy: A proof-of-principle pilot study. Br.
J. Dermatol. 2016, 174, 1359–1364.

36. Hengge, U.R.; Ruzicka, T. Topical immunomodulation in dermatology: Potential of toll-like receptor agonists. Dermatol.
Surg. 2004, 30, 1101–1112.

37. Tucci, M.; Passarelli, A.; Mannavola, F.; Felici, C.; Stucci, L.S.; Cives, M.; Silvestris, F. Immune System Evasion as Hall
mark of Melanoma Progression: The Role of Dendritic Cells. Front. Oncol. 2019, 9, 1148.

38. Collier, N.J.; Haylett, A.K.; Wong, T.H.; Morton, C.A.; Ibbotson, S.H.; McKenna, K.E.; Mallipeddi, R.; Moseley, H.; Seuke
ran, D.; Ward, K.A.; et al. Conventional and combination topical photodynamic therapy for basal cell carcinoma: Syste
matic re-view and meta-analysis. Br. J. Dermatol. 2018, 179, 1277–1296.

39. Roozeboom, M.H.; Arits, A.H.; Mosterd, K.; Sommer, A.; Essers, B.A.; de Rooij, M.J.; Quaedvlieg, P.J.F.; Steijlen, P.M.;
Nelemans, P.J.; Kelleners-Smeets, N.W.J. Three-year follow-up results of photodynamic therapy vs. Imiquimod vs. Fluo
rouracil for treatment ofsuperficial basal cell carcinoma: A single-blind, noninferiority, randomized controlled trial. J. Inve
stig. Dermatol. 2016, 136, 1568–1574.

Retrieved from https://encyclopedia.pub/entry/history/show/10553


