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ABSTRACT

Introduction: Keratoacanthomas are cutaneous
neoplasms known for their rapid growth and
spontaneous regression over a long time period.
Their treatment can be difficult because of the
potentially large field size and number of
lesions. Intralesional methotrexate constitutes
an effective, nonsurgical treatment of keratoa-
canthomas, as proven by our experience.
Methods: We treated 11 elderly patients affec-
ted by keratoacanthoma with intralesional
methotrexate. The injections were performed
weekly, followed by 10 mg of folic acid to be
taken 24 h later.
Results: All our patients underwent complete
resolution of the lesions after 4–8 injections,
without side effects.
Conclusion: Intralesional methotrexate seems
to be an effective and safe nonoperative

treatment modality for keratoacanthoma, espe-
cially when it arises in anatomic areas difficult
to treat with surgery, in elderly debilitated
patients, and in those refusing surgery.
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INTRODUCTION

Keratoacanthoma (KA) is a rapidly growing
cutaneous neoplasm deriving from the hair
follicle [1], currently considered an in situ
squamous cell carcinoma [2, 3]. It usually occurs
on sun-exposed sites in elderly people but may
also develop in areas of trauma including burns,
laser treatment, radiation, and surgical margins
from excisional biopsies or skin grafting [4].

Surgical excision constitutes the treatment of
choice for the majority of cases; nevertheless,
several other treatment modalities have been
reported, including systemic retinoids, intrale-
sional and topical 5-fluorouracil, intralesional
methotrexate (MTX), laser therapy, electrodes-
iccation and curettage, radiotherapy, and pho-
todynamic therapy [5].

MTX is appropriate for rapidly growing
tumors because it inhibits DNA synthesis in
actively dividing cells. It is a folic acid analog
that binds to the dihydrofolate reductase,
blocking the formation of tetrahydrofolate and
preventing the synthesis of the purine
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nucleotide thymidine [6]. Intralesional MTX is a
potential alternative to surgical treatment of
KAs as a less invasive and less costly treatment
modality with decreased morbidity [4].

Thus, to evaluate the efficacy of intralesional
MTX in the treatment of KA, patients’ data from
the the Department of Dermatology, University
of Naples Federico II, from January 2017 to
October 2018 were retrospectively analyzed. We
identified 11 patients with KA treated with
intralesional injections of MTX. Informed con-
sent was obtained from all individual partici-
pants for being included in the study.

CASE SERIES

At our institution, a pre-treatment biopsy was
performed, which confirmed the diagnosis of
KA in all 11 cases (5 male, 6 female). The aver-
age age was 66.2 years. All patients were affected
with a solitary KA except for one (9.1%), pre-
senting with three tumors. KAs were located on
the face (6, 54.5%), ears (2, 18.2%), hands (2,
18.2%), and trunk (3, 9.1%). The tumors ranged
in diameter from 0.6 to 3.5 cm (mean, 2.1 cm).
The dosage of methotrexate was chosen
according to the tumoral size: 20 mg for KAs
measuring B 2 cm in diameter (6 patients) and
25 mg for those measuring[ 2 cm (5 patients).
The injections were performed weekly at the
base of the tumor using a 24-gage needle, fol-
lowed by 10 mg folic acid to be taken 24 h later.

To achieve tumor resolution, four to eight
injections (mean 5.3) were required. A complete
blood cell count as well as a dosage of
transaminases at baseline and during treatment
was performed. All our patients underwent
complete resolution, with only a minimal
atrophic cicatricial outcome and without any
systemic side effects (Fig. 1). A quicker response
to treatment was obtained in cases of KAs
measuring B 2 cm in diameter. No recurrence
was found at the 6–9-month follow-up.

DISCUSSION

Because KA can regress spontaneously, some
authorities claim that it does not require

treatment [7]. However, KA may take a long
time to involute spontaneously and may con-
tinue to enlarge during this time, resulting in
the destruction of the involved tissues. Multiple
treatment alternatives exist for KAs, with the
standard of care for large or high-risk KAs being
excisional surgery [8].

Intralesional chemotherapy for non-me-
lanoma skin cancer has existed for more than 5
decades. Nevertheless, it is used so infrequently
that recent consensus guidelines for the treat-
ment of squamous cell carcinoma, as well as
basal cell carcinoma, do not include intrale-
sional chemotherapy [9]. Barriers to its use
include the absence of therapeutic guidelines,
off-label utilization of these agents, a relatively
small number of patients treated, and a lack of
large, well-designed trials with long-term fol-
low-up [9].

Nonetheless, nonoperative approaches may
need to be considered in well-selected patients
when a poor cosmesis and loss of function are
expected from the surgery or they will not or
cannot undergo surgery, e.g., elderly patients or
those with comorbidities. In these cases,
intralesional MTX, as an example of a nonsur-
gical treatment modality, offers a less invasive
treatment option with acceptable cosmetic
results. On the other hand, this approach could
constitute a neoadjuvant therapy to reduce
tumor size while waiting for surgery to reduce
surgical invasiveness.

For our patients, we opted for intralesional
MTX because of both its effectiveness for soli-
tary and multiple KAs [4] and reasonably
decreased risk of morbidity compared with sur-
gical excision for delicate regions such as the
face, ears, and hands in elderly patients. This
simple procedure appears to be efficacious,
painless, and safe, with no significant systemic
adverse events.

However, treatment with MTX would not
have been attempted if there had been any
doubt that the lesions were not the well-differ-
entiated KA type. Moreover, a complete blood
cell count as well as a dosage of transaminases at
baseline and during treatment should be con-
sidered [10]. Even if we had used such dosages
until the end of treatment, it could have been
interesting to monitor the occurrence of
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cytopenia and alterations of liver enzymes also
during the follow-up, especially in elderly
patients or in case of concomitant diseases.

CONCLUSIONS

We hope that our evidence, together with other
literature reports [1, 2, 4, 5, 7, 9, 10], will be a
step toward developing an efficient treatment
algorithm for KA based on the tumor’s size and/
or location, especially in elderly debilitated
patients as well as those refusing surgery.
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Fig. 1 Treatment course summary for KA in two patients.
a Appearance of the tumor on the lower lip prior to
treatment. b Appearance of the tumor 2 weeks after
starting treatment. c Appearance of the tumor 6 weeks
after starting treatment (total of 6 methotrexate injec-
tions), with minimal atrophic cicatricial outcomes.

d Appearance of the tumor on the front prior to
treatment. e Appearance of the tumor 4 weeks after
starting treatment. f Appearance of the tumor 8 weeks
after starting treatment (total of 8 methotrexate injec-
tions), with minimal atrophic cicatricial outcomes
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