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Summary. This article describes successful results after
argon laser surgery of verrucous and papillomatous le-
sions on the mucous membranes of the lips in two pa-
tients; the first with the EEC syndrome and the second
with the Goltz syndrome. Our report is confirmation
that laser energy, because is not cumulated in tissues,
may be safely used for retreatment of these recalcitrant
lesions.
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Congenital anomalies consisting of ectrodactyly (split
foot and hand deformity of the “lobster-claw™ type)
and cleft lip and palate, were first documented by Eck-
oldt and Martens [8] in 1804, later by Cockayne [6]
in 1936, and Walker and Clodius [43] in 1963. However,
in 1970 Rudiger and colleagues [39] noted the correla-
tion between these uncommon, apparently unrelated, ab-
normalities and ectodermal dysplasia (anomalies of hair,
teeth, nails, nasolacrimal ducts and sweat glands), and
used the term ectrodactyly-ectodermal dysplasia-cleft lip
and palate syndrome (EEC-syndrome) for this rare au-
tosomal dominant entity.

A similar complex set of congenital mesoectodermal
abnormalities, known as Goltz syndrome, was described
in 1962 by Goltz and colleagues [16] and called focal
dermal hypoplasia. Besides various and numerous skele-
tal, ocular, otic and cardiac defects, the hallmark is hy-
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poplasia of the dermis and papillomatous lesions on the
lips, buccal mucosa, genitals, and perianal area in this
X-linked dominant form of inheritance entity [29].

Both the EEC syndrome and the Goltz syndrome,
require several surgical procedures and reconstructive
surgery to correct the numerous associated anomalies.

This article presents the results of argon laser surgery
of papillomatous lesions on mucous membranes in one
patient with the EEC syndrome and in a second patient
with the Goltz syndrome.

Patient histories

Patient 1

A 15-year-old boy with the EEC syndrome was referred to the
Plastic Surgery Laser Clinic for laser treatment of the papilloma-
tous lesions in his lips. The patient was a result of an uncomplicated
pregnancy to his mother when she was 18 years old. The patient
was born with split feet and deformities of the hands of the “lob-
ster-claw”” type (Figs. 1a, b) and bilateral cleft lip and cleft palate.
Various ectodermal anomalies such as hypodontia, defective nails,
hypotrichosis, heat intolerance, atresia or defects of the lacrimal
duct system, chronic blepharitis, and papillomatosis of the lips
were noted during his first years of life. No member of his family
was affected with any similar abnormalities. His mother has had
multiple spontaneous abortions. Her chromosome study was nor-
mal.

The patient has undergone numerous surgical procedures in-
volving repair of the cleft lip and palate and nasolacrimal duct
obstruction as well as reconstruction of the right nasolacrimal duct
with placement of a plastic tube. The patient has had multiple
episodes of blepharitis, conjunctivitis and corneal ulcers.

On examination, bilateral scars on the upper lip were present
as well as papillomatous lesions measuring approximately 1.5 cm
in diameter. However, the lower lip, including its mucous mem-
brane, was almost entirely covered by papillomas (Fig. 2a). Before
argon laser surgery ' was performed, a biopsy specimen was taken
from the papillomatous lesions. Histological examination revealed
papillary mucosal hyperplasia with neutrophilic exocytosis. Special
stains for fungi were negative (Fig. 3).

1 System 1000 Dermatologic model, Coherent, Palo Alto, CA,
USA



After local anesthesia with 2% lidocaine without epinephrine,
the argon laser test treatment was performed on the papillomatous
lesions on the upper lip using a power density of 216-255 W/cm?,
i.e., energy fluence 43.3-50.9 J/cm? (exposure time 0.2's; power
1.7-2. W; spot size 0.1 cm; number of exposures 495). After 1
month, good results were observed in the tested area and the rest
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Fig. 1a, b. Patient 1. A 15-year-old boy
with EEC syndrome. a Bilateral hand
anomalies — the “lobster-claw” type.

b Feet with syndactyly three, four and
five with deficient two and partial
deficiency of three

Fig. 2a, b. Patient {. Papillomatosis of
the lips in 15-year-old boy with EEC
syndrome. a Before treatment; b 1 year
after argon laser surgery

Fig. 3. Patient 1. Papillary hyperplasia of
squamous mucosa exhibits neutrophilic
exocytosis. Note dilated capillaries, some
filled with erythrocytes (arrows). HE,

x 60

Fig. 4. a Patient 1 at the age 18 years
with regrowing papillomatosis in the
right corner of the mouth. b The same
patient 2 months after retreatment with
the argon laser

of lesions on the lower lip were treated similarly during 5 sessions,
with 3 weeks between each argon laser surgery. This allowed to
minimized post-operative discomfort such as pain and swelling and
to avoid prolonged healing time. During the next 3 years there
were no new lesions (Fig. 2b). At age 18, there was 2 cm x 0.5 cm
regrowth of papillomatosis on the right corner of the mouth
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(Fig. 4a). Retreatment was done, in one session, using the same
laser conditions (Fig. 4b). During the past 4 years there has been
no recurrence of the lesions.

Patient 2

A second patient with the Goltz syndrome was a 15-year-old girl,
born with multiple congenital anomalies including lobster-claw
type deformities of the hands and right foot and absence of the
left foot (Figs. 5a, b). She had a wide cleft at the left side of the
face that extended into the corner of the orbit, cleft of the palate
and conductive hearing loss of the left ear. Her mother had a
severe viral infection during pregnancy. No family members had
similar anomalies.

The patient has had multiple reconstructive procedures includ-
ing open heart surgery for pulmonary valve atresia.

During examination the left leg was missing beyond the midti-
bia. Her left ear and left eye were disfigured by scars. The nose
was twisted and foreshortened. There was a lack of muscle union
across the lip and a relative absence of the entire left upper lip
from the cleft laterally. Lower lip was redundant and prominent.

Fig. 5a, b. Patient 2. A 15-year-old girl
with Goltz syndrome. a ““Lobster-claw”
type of anomaly of hands. b Right foot
showing syndactyly of 2 and 3, missing
4, and small 5 toe

Fig. 6. a Patient 2. Papillomatosis on the
upper and lower lips. b Results 1 year
after argon laser surgery of the lesion
on the lower lip

Fig. 7. Patient 2. Parakeratosis, hyper-
keratosis and verrucous hyperplasia of
stratified squamous epithelial mucosa.
Vascular ectasia (arrows) and mild
chronic inflammation are seen. HE,
x50

Her mouth showed clefting and altered dentition. The mandible
was small and hypoplastic. On the body were numerous areas of
the skin with the focal dermal hypoplasia. On the right site of
the upper and lower lips were slightly verrucous, reddish papillo-
mas, 3 mm and 1 cm in diameter respectively (Fig. 6a). Microscopi-
cally, parakeratotic hyperkeratosis and verrucous hyperplasia of
the stratified squamous epithelial mucosa were seen. Ectasia of
blood vessels and mild chronic inflammation in the papillomatous
submucosa were also present (Fig. 7).

Following local anesthesia, using 2% lidocaine without epi-
nephrine, papillomatous lesions on the lower lip were removed
during one session using the argon laser with a power density
of 255 W/cm?, i.e., energy fluence 50.9 J/cm? (exposure time, 0.2 s;
power, 2.0 W; spot size, 0.1 cm; number of exposures 476). There
was no recurrence of the lesions after one year (Fig. 6b).

Discussion

EEC syndrome is a very complex congenital disorder.
Although its acronym suggests only ectrodactyly, ecto-
dermal dysplasia and clefting of the lip and palate, nu-



merous other abnormalities associated with this rare au-
tosomal dominant entity are extensive. Ocular involve-
ment in the EEC syndrome includes nasolacrimal anom-
alies, progressive keratopathy, blepharitis, chronic dac-
ryocystitis, dystrophic keratitis, corneal scarring and
neovascularization, absence of meibomian glands, pho-
tophobia, epiphora as well as retinal complication [20,
22, 30, 31, 39]. Conductive hearing loss associated with
the EEC syndrome was reported in 13% of the patients
[23, 36] and mental retardation in 8% [23]. Renal anom-
alies and urinary tract involvement in patients with the
EEC syndrome are more frequent than has been pre-
viously recognized [27, 38], therefore London and col-
leagues [27] proposed a new name: the EECUT syn-
drome instead of the EEC syndrome. The classical skin
abnormality observed in patients with the EEC syn-
drome is ectodermal dysplasia, i.c., defective nails, hypo-
trichosis, hypodontia and heat intolerance in the anhyd-
rotic form [39], but comedone nevus was also reported
[26]. Perioral papillomatous lesions, however, were ob-
served in patient #1 and were never described before
in the EEC syndrome. These findings were reported with
the Goltz syndrome (focal dermal hypoplasia) rather
than the EEC syndrome [3, 29, 35].

There are complexities of the variability of abnormal-
ities that are associated with the EEC syndrome [1, 19].
On the other hand, although the classical symptoms of
the EEC syndrome are usually present they are not obli-
gatory [18, 24, 46], and an incomplete form of the EEC
syndrome may exist [7, 34]. Also, there is not always
full penetrance of the syndrome [24, 40] and in some
cases it is reduced to 78% [28].

Abnormalities in the Goltz syndrome are also vari-
able but the skin defects such as atrophic areas with
herniations of fat, focal eroded lesions with total absence
of the epidermis and dermis, scars, telangiectases, hyper-
pigmentation and papillomatosis are the most common
manifestations of this entity [3, 29, 35].

Papillomatosis on the mucous membranes of the lips
are recalcitrant lesions and not easy to treat without
radical intervention. We tried, for the first time, to use
the argon laser in pulsed mode for removal of these
lesions and to observe its effectiveness. The presence of
numerous dilated small blood vessels filled with red
blood cells (see Figs. 3 and 7) increases absorption of
argon laser energy causing coagulation and carboniza-
tion of papillomatous lesions.

The CO, laser, however, although does not operate
in a vessel-specific manner, was also used in oral surgery.
Its infrared light (10,600 nm) is absorbed by water in
the tissue and immediately converted into heat, which
causes the cellular water to boil, producing a vaporized
crater. The CO, laser in the focused (excisional) mode
or defocused (vaporizational) mode has been utilized
with good to excellent results in removing such lesions
on the lips and oral mucosa as actinic cheilitis [5, 14,
15, 37, 41, 44, 45, 47), leukoplakia [4, 5, 14, 17, 21,
25, 42], oral florid papillomatosis [33], sublingual kera-
tosis {11], cornu cutanecoum [14], mucosal warts [25],
benign oral hyperkeratosis and verrucous carcinoma [10,
12]. All verrucous lesions on mucous membranes,
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especially oral “hairy* leukoplakia associated with Aids
[32], mucocutaneous Aids-associated Kaposi’s sarcoma
[2] and oral condyloma planum — a variant of leukoplak-
ia that probably is a prodromal sign of the Aids virus
infection in homosexual men [9] should be treated with
extreme caution and safety during the laser surgery.
Gardner et al. [13] revealed presence of the intact human
papillomavirus DNA in the vapor of CO, laser-treated
verrucae and warned about their liberation into the air.

Successful results of treatment of our 2 patients indi-
cate that the argon laser can also be effectively used
instead of the CO, laser in the treatment of verrucous
and papillomatous lesions on the mucous membranes.
Because the laser energy is not cumulated in tissues it
may be used repeatedly for treatment of regrowing le-
sions.
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