DERMATOLOGIC SURGERY

Keratoacanthoma as a postoperative
complication of skin cancer excision
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Background: Keratoacanthomas usually occur spontaneously as a single rapidly growing tumor on
sun-exposed skin. Multiple keratoacanthomas are rarely seen. Keratoacanthomas may also develop after
trauma, laser resurfacing, radiation therapy, and at the donor site after skin grafting.

Objective: We report 6 cases of keratoacanthomas that developed in and around healing and healed
surgical sites after treatment of skin cancer. These tumors developed 1 to 3 months after surgery and were
sometimes multiple.

Methods: We performed follow-up examinations of patients’ wounds after the treatment of skin cancer.
Histological examination of nodules developing in the margins of healing wound sites and in the scars of
healed wound sites after Mohs micrographic surgery revealed keratoacanthomas.

Results: The tumors presented as a rapidly growing nodule or nodules, with the typical morphology and
pathology of keratoacanthoma. One patient developed multiple keratoacanthomas at surgical and nonsur-
gical sites. These nodules were treated by a combination of excision, curettage and electrodesiccation, and
oral isotretinoin, 4 mg/d.

Conclusion: Keratoacanthoma must be considered in the differential diagnosis of a rapidly growing
nodule within or around the surgical site after skin cancer surgery. (J Am Acad Dermatol 2004;50:753-8.)

eratoacanthoma (KA) usually occurs spon-

taneously as a single rapidly growing tumor

with characteristic morphology on the sun-
exposed regions of middle-aged or older persons.
Multiple KAs are also seen. These may be 1 of 3
types: multiple self-healing KA of Ferguson-Smith;
eruptive KAs of Grzybowski; and multiple familial
KAs of Witten and Zak.>* KA may also develop after
trauma, laser resurfacing, radiation therapy, and at
the donor site after skin grafting.5 We report 5 cases
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of KA that developed in wounds healing by second
intention and in scars within 3 months after Mohs
micrographic surgery (MMS) for squamous cell car-
cinoma (SCC), basal cell carcinoma, and lentigo ma-
ligna. These cases illustrate the potential role of
second-intention healing and scarring in the devel-
opment of postoperative KA.

PATIENTS AND METHODS

Six cases were included in this study. We fol-
lowed the clinical course of patients who had KA
lesions that developed at their wound site after
MMS. Patient No. 6 developed the KA after curettage
and electrodesiccation for a SCC. These 6 patients
were seen during a period of 4 years. During this
time an average of 1500 patients per year were
treated with MMS.

RESULTS
Case 1

A 72-year-old woman with a history of basal cell
carcinoma of the nose presented with 1-cm lesions
of SCC on the lower aspect of her left leg and middle
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Fig 1. Multiple (6) 2- to 6-mm diameter nodules that
developed in margins of scar from second-intention heal-
ing and surrounding normal skin after removal of squa-
mous cell carcinoma. Patient developed further nodules in
healing wound sites after excision of tumors.

Fig 2. Keratoacanthoma characterized by keratin plug,
overhanging epidermal lip, and invasion of dermis by
masses of glassy epidermal cells. (Hematoxylin-eosin
stain; original magnification X20.)

of her left finger. Histopathology showed well-dif-
ferentiated SCCs. These SCC lesions were excised
with MMS with histopathologically tumor-free mar-
gins. Six weeks after the operation, she developed 6
discrete KAs within the margin of the healed surgical
site and the immediately surrounding skin of the left
leg (Fig 1). The lesions were excised with MMS.
Histopathology showed KA (Fig 2). In 2.5 months,
she developed a KA on the margin of the surgical
site from the previous excision of the 6 KAs on the
lower aspect of her left leg. This lesion was treated
with MMS and histopathologically confirmed as a
KA. Then 8 weeks later, she developed another
rapidly growing nodule within the margin of the
healed wound on the lower aspect of her left leg
(Fig 3). Biopsy specimen confirmed a KA. She was
treated with isotretinoin (40 mg/d) for 1 month. The
lesion regressed and disappeared.

During the next 3 years until the current time, she
has developed 14 KAs within scars and de novo on

Fig 3. Same patient as Fig 1. Keratoacanthoma (6- X
6-mm) has developed in border of another healed wound
site by second intention, after excision of squamous cell
carcinoma.

Fig 4. Rapidly growing 10- X 12-mm nodule developed
in scar of previous surgical site from Mohs micrographic
surgery excision of squamous cell carcinoma 4 weeks after
operation. Histopathology was keratoacanthoma.

the lower aspect of her left and right legs and 3 KAs
de novo on the left and right hand and arms. These
lesions were treated with the combination of oper-
ations and isotretinoin.

Case 2

A 09-year-old white man presented with a 1.0- X
2.0-cm diameter SCC on the left midforearm. The
biopsy specimen showed a well-differentiated SCC.
Histopathologically tumor-free margin was obtained
after 1 stage of MMS. The defect was closed with a
complex linear closure. At 4 weeks after operation,
he developed a rapidly growing nodule 1.0- X
1.2-cm in diameter at the previous surgical site (Fig
4). Histopathology showed a KA. One stage of MMS
was performed and clear margins were obtained.
The tumor did not recur.
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Case 3

A 74-year-old white woman presented with a 3-
X 2-cm nodule with central umbilication on the
lower aspect of her right leg. Biopsy specimen
showed a well-differentiated SCC. Histologic tumor-
free margins were obtained after treatment with
1-stage MMS. She was placed on isotretinoin (40
mg/d) for 30 days and the 3.5- X 2.5-cm diameter
defect was left to heal by second intention. Three
weeks after stopping the isotretinoin, she developed
2 clinical KAs on the edge of the granulating wound
(Fig 5). She was again given 40 mg of isotretinoin
daily; the lesions flattened but had not completely
cleared at 1 month and they were treated by curet-
tage and desiccation. The histopathology showed
KA. The isotretinoin was discontinued. Four weeks
later the original wound was healing with
heaped-up granulation tissue. A new KA had devel-
oped 6 cm away from the surgical site on the same
leg (located separately from the original lesion). A
third course of isotretinoin was prescribed for an-
other 4 weeks. At the end of this period, the most
recently diagnosed KA away from the surgical site
had flattened and involuted. The KAs associated
with the original operation site had disappeared.

Case 4

A 79-year-old man presented with a lentigo ma-
ligna on his right forearm. He had a history of pre-
vious lentigo maligna on the right neck and malig-
nant melanoma on the right helix excised by MMS,
which was performed on the lesion of the right
forearm. At 1 month after operation, he developed a
10- X 8-mm diameter red nodule adjacent to the
surgical scar of the right forearm (Fig 6). A deep
shave excision was done and the histopathology
showed KA (Fig 7). At 3 weeks after the excision, the
wound had healed and there was no clinical evi-
dence of tumor recurrence.

Case 5

A 71-year-old man presented with a histopatho-
logically diagnosed superficial basal cell carcinoma
on the right thigh. MMS was performed and the 2- X
3-cm resulting defect was allowed to heal by second
intention. The patient developed a nodule on the
superior margin of the granulating wound at 2
weeks after operation. The patient was seen at 3
weeks after the operation and KA was diagnosed.
He was placed on isotretinoin (40 mg/d) for 1
month. The lesion resolved 13 days after starting the
medication.

Case 6
A 75-year-old man presented with a 1-cm diam-
eter verrucous nodule on the right forehead. Curet-
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Fig 5. Two keratoacanthomas at margin of healing sec-
ond-intention wound site after Mohs micrographic surgery
for well-differentiated squamous cell carcinoma.

tage and electrodesiccation was performed and his-
topathology confirmed an SCC. One month after the
operation, he developed a rapidly growing nodule
at the surgical site, which reached a size of 2.5 X 2.8
cm in diameter after 6 weeks (Fig 8). The tumor had
the clinical and histologic features of KA (Fig 9).
MMS was performed and tumor-free margins were
obtained. He was placed on isotretinoin (40 mg/d)
for 1 month. There was no recurrence.

Six patients were identified, in the immediate
3-month postoperative period, who developed rap-
idly growing keratotic papules within the healing
wound, epithelializing wound margin, scar, and im-
mediate surrounding skin after the treatment of skin
cancers. These papules and nodules were initially
suggested as being recurrent tumors after operation
for skin cancer. However, they were all KAs. Most of
these KAs, once diagnosed, were treated with a
combination of deep shave excision, MMS, curettage
and desiccation, and oral isotretinoin. In case No. 1,
the postoperative KA was the initial tumor in an
ongoing series of new KAs, which developed during
the next 7 years on lower aspects of both legs. This
pattern of multiple KAs was seen in earlier case
reports.'-12 Patient No. 3 also developed a single
nonsurgical related KA on the same leg at a distance
from the original surgical site.

DISCUSSION

In our study, the first patient continued to de-
velop keratotic papules and nodules at the sites of
treatment for skin cancers. Repeated MMSs were
unsuccessful in controlling the recurrence of SCC,
KA type, in spite of substantial clear margins. Be-
cause SCC and KA are so similar histopathologically,
the decision was made to try isotretinoin, based on
the presumption that the recurring lesions were ac-
tually newly formed KAs growing at the traumatized
skin margins of the MMS.
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Fig 6. Keratotic papule (10- X 8-mm) that developed 1
month after operation for lentigo maligna on forearm was
keratoacanthoma.

Fig 7. Keratoacanthoma (KA) showing central keratin
plug surrounded by acanthotic epidermis consisting
mainly of glassy looking keratinocytes. Nests of epidermal
cells infiltrating dermis. Overall appearance is that of KA
with well-defined margins. (Hematoxylin-eosin stain; orig-
inal magnification X20.)

Clinically, KA is a very characteristic tumor pre-
senting as a painless rapidly growing nodule on the
sun-exposed skin of the face and the extremities.
Lesions may present from small up to several centi-
meters. In contradistinction to the SCC, the lesion
grows during a period of weeks. It is a nodule with
sharply demarcated margins very often presenting
on the surface almost as an endoexophytic mass. It
very soon develops a central keratinous plug. This
lesion is painless and may grow to a large size. At
this stage they may resolve, but have a strong pre-
disposition to form SCC. It has been said that the KA
has 3 stages: rapid growth; stabilization; and resolu-
tion. KA may present as single or multiple nodules
and has various clinical manifestations including
variants (Table D.

A case of multiple KAs after a severe sunburn was
reported in 1939.7% Oil and tar products have been
associated with certain cases of isolated KA. There
are reports of KAs that developed in patients receiv-
ing psoralen-UVA treatment and radiation thera-
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Fig 8. Nodule (2.5- X 2.8-cm) developed 1 month after
curettage and electrodesiccation for squamous cell carci-
noma on forehead and grew rapidly for 6 weeks.

Fig 9. Keratin plugs, overhanging lip of epidermis, and
infiltration of dermis by glassy looking nests of keratino-
cytes. Nests produce keratin pearls and some have neu-
trophilic abscesses. (Hematoxylin-eosin stain; original
magnification X20.)

py.781%16 In 1997, Hamilton et al> reported a case of
KA developing in a split-skin graft donor site of a
patient with a burn injury. Recently, a case of mul-
tiple KAs after carbon-dioxide laser resurfacing has
been reported.® Trauma seems to act as a trigger for
the formation of a KA.

KA poses diagnostic and therapeutic dilemmas. If
left untreated, KAs may spontaneously regress in 4
to 24 weeks or longer. However, the rapid growth
phase is very disconcerting for both the patient and
the physician. During this phase, the tumor may be
destructive to the surrounding tissue and may be-
come very large. In addition, a certain percentage of
the tumors may behave like invasive SCC. It is not
known which tumors will fall into this group. Me-
tastasizing KA have been reported.!” Large KAs may
metastasize to the draining lymph nodes.!”

Because of the difficulty in accurately differenti-
ating which KA will spontaneously resolve and
which KA may grow to a very large size and destroy
surrounding tissue, solitary KAs are usually treated
as SCC. Multiple KAs have been successfully treated
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with oral isotretinoin.!0-12.18 A more aggressive ap-
proach to the treatment of KAs has evolved. In the
past, many people did not treat KA or treated it only
because of cosmetic reason.

Excision is the standard treatment for solitary
KAs. Standard margins of 3 to 4 mm are used, as with
SCC. This yields a complete specimen for histology
and is efficient and rapid. MMS provides tissue spar-
ing with complete histologic margin verification,
and should be used when available. Curettage and
electrodesiccation has also been successfully used in
the treatment of KA. Curettage and electrodesicca-
tion is used only for smaller tumors when the site is
not cosmetically important. Recurrence is around
3.6%, a figure consistent with other treatment mo-
dalities that have a recurrence rate averaging be-
tween 3% to 5%.19

Radiation therapy is an excellent treatment for KA
when operation can not be performed. This usually
means older patients unfit for operation because of
severe major illness. Good cosmesis and excellent
results can be obtained with radiation therapy.20:2!
The major drawback is the need for multiple treat-
ments in a hospital or treatment center setting. Ra-
diation therapy is not used in younger patients be-
cause of its carcinogenic properties. Donahue et al 2!
in 1990, found radiation to be an effective treatment
for KAs that had recurred after surgical excision.

Intralesional 5-fluorouracil (5-FU) for the treat-
ment of KAs was reported by Goette and Odom,??
and Parker and Hanke.?®> Lesions that do not re-
spond promptly to intralesional 5-FU must be con-
sidered to potentially behave like SCC.

Methotrexate has been used for the treatment of
KA by weekly doses of a 25-mg intramuscular injec-
tion for 5 to 8 weeks.?* Melton et al?> successfully
used intralesional methotrexate to treat 9 patients
with large or strategically located KAs. Grob et al,?°
in 1993, used intralesional interferon alfa-2a to treat
6 large KAs, with regression in 5 of the 6 lesions
noted after 3 to 7 weeks.

Vitamin-A deficiency results in epithelial squa-
mous metaplasia that can be reversed with vita-
min-A supplements. Both the synthetic retinoids and
natural forms of vitamin A have been used for the
treatment of keratinizing disorders and KAs.?” The
synthetic retinoids, isotretinoin and etretinate, have
been used to treat both multiple and single KAs. In
1980, Heydey et al?® reported the use of isotretinoin
(2 mg/kg/d) in a patient with Ferguson-Smith type
KAs. With aging, this patient developed many KAs at
sites of minor skin trauma and previous surgical
excision sites. Levine et al,!! in 1984, described a
female patient with SCC who, after surgical excision
of a primary lesion, developed multiple KAs and
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Table I. Clinical presentations of keratoacanthoma

1. Solitary keratoacanthoma

2. Giant keratoacanthoma

3. Subungual keratoacanthoma

4. Keratoacanthoma centrifigum marginatum

5. Keratoacanthoma dyskeratoticum and segregans

6. Ferguson-Smith type (multiple self-healing
keratoacanthoma)

7. Grzybowski type (generalized eruptive
keratoacanthoma)

8. Witten and Zak type (multiple familial
keratoacanthoma)

Other variants

9. Aggressive keratoacanthoma
10. Verrucous keratoacanthoma

SCCs during the next several years. She was treated
successfully with isotretinoin (2 mg/kg/d) with ad-
junctive surgical excision of 1 refractive lesion.
Shaw and White!2 used isotretinoin (1.5 mg/kg/d) to
treat a male patient with multiple KAs that were
refractive to surgical excision and intralesional 5-FU.
He was eventually treated successfully with oral
isotretinoin with total regression of pre-existing le-
sions and prevention of new ones. In 1990, Street et
al'o reported 2 patients with multiple KAs. The first
patient was refractive to 5-FU and isotretinoin, but
was treated successfully with etretinate (1 mg/kg/d).
In the second patient, multiple KAs regressed com-
pletely with isotretinoin; however, many small pap-
ules did remain recalcitrant to treatment. Goldberg
et al,? in 1990, treated 12 patients with solitary KAs.
In 9 patients, isotretinoin (0.5-1 mg/kg/d) led to
regression of the lesions.2? In 1993, Watson3° used
etretinate to treat solitary KAs. Of 19 patients, 15
were successfully treated within 2 weeks by etreti-
nate (1 mg/kg/d).3°

Patients with KAs refractory to a single method of
treatment present a diagnostic and therapeutic di-
lemma to the treating physicians. In these patients,
the underlying possibility that the lesion will behave
like a SCC must be borne in mind. The serial use of
different treatments or the combination of excision,
curettage and electrodesiccation, radiation therapy,
intralesional chemotherapy, or oral retinoids is in
order. Treatment options for KA are shown in Table
II.

CONCLUSION

KA may develop in postoperative healing
wounds or surgical scars after the removal of skin
cancers. In the clinical setting of a rapidly growing
nodule after operation for a previous skin cancer,
the possibility should be kept in mind that this lesion



758 Goldberg et al

Table II. Treatments for keratoacanthoma

1. Surgical treatment: yields a histopathological report
a. Curettage and desiccation
b. Deep shave excisional biopsy
c. Excision with wide margin
d. Mohs micrographic surgery
2. Medical treatment: no histopathology obtained
a. Oral administration: retinoids
b. Intralesional injection: 5-fluorouracil, methotrexate,
interferon 2alfa, bleomycin
3. Cryosurgery with local anesthesia
. Radiation therapy
5. Observation only

N

may be a KA. KA may, therefore, be considered a
postoperative complication of cancer operation in a
predisposed individual. Our experience is that bi-
opsy and a course of isotretinoin (1-2 mg/kg/d) for
1 month is an appropriate initial approach to this
problem. Because these lesions have the potential to
behave like a SCC, clinical judgement and pathology
reports help determine the best treatment for recur-
rent lesions. The presence of cytokines and genetic
mutations may stimulate the growth of KA locally
and at distant sites after excision of skin cancers,
especially SCC. Excision of the newly formed lesions
restimulates the area, ultimately leading to renewed
growth of the lesions at the surgical margins.
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