
COMMENTS AND OPINIONS

The Appropriateness of Curettage and
Electrodesiccation for the Treatment
of Basal Cell Carcinomas

I n the article by Thissen et al1 in the October issue
of the Archives of Dermatology, published data from
our institution were quoted. The article compared

the recurrence rates of basal cell carcinomas (BCCs) fol-
lowing different treatment modalities, including Mohs
micrographic surgery, surgical excision, and curettage and
electrodesiccation (C&E). They presented subsets of the
C&E data from a 1977 study by Kopf et al2 from our in-
stitution as 3 separate studies. The highest rate of 18.8%
cumulative recurrence at 5 years corresponded to C&E
performed by resident physicians-in-training at the Skin
and Cancer Unit of New York University Medical Cen-
ter, New York. NY, from 1958 to 1962. Because of this
finding, a greater effort was made to teach and supervise
residents in this operative procedure. As a result, the cu-
mulative recurrence rate of BCC at 5 years following C&E
by resident physicians dropped to 9.6% as measured in
1970. The lowest 5-year cumulative recurrence rate in
this study of 5.7% corresponded to C&E procedures per-
formed by a fully trained dermatologist in his private prac-
tice from 1962 to 1973 (A.W.K.). In addition, they pre-
sented a 5-year cumulative recurrence rate of BCC
following C&E of 13.2% from a 1991 study by Silver-
man et al3 performed by resident physicians-in-training
at the Skin and Cancer Unit of New York University Medi-
cal Center from 1955 to 1982.

This presentation of the data led the authors to the
erroneous conclusion that “for smaller BCCs of the nodu-
lar and superficial types, surgical excision remains the
first treatment of choice.”1 On the contrary, if one com-
pares the data of C&E by a fully trained dermatologist
to the other modalities, one finds that the C&E recur-
rence rate of 5.7% is very similar to the 5.3% recurrence
rate for surgical excision.
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VIGNETTES

Accuracy of Diagnosis of Seborrheic
Keratoses in a Dermatology Clinic

S eborrheic keratoses (SKs) are common benign le-
sions with which patients often present to clin-
ics designed for the early detection of mela-

noma.1,2 The ability to clinically recognize SKs is essential.
This prospective study examined diagnostic accuracy in
recognizing SKs.

Patients and Methods. The patients included were all
those referred consecutively to dermatology outpatient
clinics primarily regarding a lesion or lesions that were
clinically diagnosed as SKs. Incidental lesions that were
not the presenting complaint were excluded. Lesions
thought possibly to be SKs but that would normally have
biopsy specimens taken were also excluded.

A biopsy was offered to all patients. The histopatho-
logic database was examined to ascertain how many le-
sions histologically diagnosed as SKs but not included
in the study had been referred from our clinic over the
same period.

Results. Over a 7-month period, 115 patients were offered
a biopsy; 103 agreed and were included in the study. His-
tologicanalysisconfirmedtheclinicaldiagnosisofSKin101
specimens; 1 was reported as a squamous cell carcinoma in
situ, and 1 consisted only of keratin. When this inadequate
specimenwasexcluded,thediagnosticaccuracywasassessed
as 101 of 102, or greater than 99% accuracy.

During this period, 6 lesions not clinically diag-
nosed as SKs were diagnosed histopathologically as SKs.
The tabulation below shows the clinical diagnoses made
in these 6 patients and whether SK was considered among
the differential diagnoses.

Clinical Diagnosis SK Status
Benign nevus Listed
Basal cell carcinoma Not listed
Bowen disease Not listed
Fibroepithelial polyp Not listed
Viral wart Not listed
SK but differential diagnosis

included atypical nevus
Not applicable

CORRESPONDENCE
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Comment. When a clinical diagnosis of SK is made with
confidence, the lesion is often left untreated or a destruc-
tive method of removal is used. Therefore, it is impera-
tive that clinical diagnostic accuracy is of a sufficiently
high level to justify such practices, which do not yield
material for histopathologic confirmation of diagnosis.
In this study we changed our usual management for the
duration of the study in that histopathologic specimens
were obtained from all patients.

This diagnostic accuracy of greater than 99% is higher
than that found for dermatologists in other studies. An
American and a British study showed a diagnostic accu-
racy for dermatologists in recognizing SKs of 61% and 66%,
respectively.3,4 However, this difference can be explained
because these studies were retrospective and based on an
audit of pathologic specimens. Thus those lesions diag-
nosed and not treated or on which a destructive method
of treatment was used were excluded. As a consequence,
overall diagnostic accuracy was not measured.

In our study a squamous cell carcinoma in situ was
wrongly clinically diagnosed as SK. In a recent study of
the 577 specimens diagnosed clinically and submitted for
histologic examination as SKs, 37 (6.4%) were subse-
quently diagnosed as malignant tumors.5 It is impor-
tant, therefore, to emphasize that in all cases of diagnos-
tic doubt, histopathologic analysis should be performed.

This was a prospective study and represents over-
all diagnostic accuracy rather than that culled from a his-
tologic database. The extremely high diagnostic accu-
racy of greater than 99% justifies common clinical practice.
However, a biopsy should be performed in all cases of
diagnostic doubt.
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Preliminary Evidence for an Association
of Measles Virus With Recurrent
Aphthous Ulceration

T he etiology of recurrent aphthous ulceration
(RAU), a common disease of the oral mucosa,
is still obscure. Local, microbial, viral, sys-

temic, nutritional, and genetic factors have been sug-

gested as underlying the pathogenesis of RAUs.1 The vi-
ruses considered as causative agents include herpes
simplex, varicella zoster, and Epstein-Barr, none of which
can, however, be directly isolated from RAU lesions.2 We
have noted an increased prevalence of aphthous ulcer-
ations among patients with measles,3 raising the possi-
bility that RAU may be directly related to measles infec-
tion. Previously, an association was noted between measles
virus infection and Crohn disease, which is character-
ized by ulceration of the intestinal mucosa.4 Both Crohn
disease and RAU are considered to be immunologically
mediated. The purpose of the present study was to in-
vestigate whether RAU was associated with the measles
virus by determining the expression of measles viral
antigens in the oral mucosa of individuals with RAU,
and whether any change in the expression of CD46, the
receptor for measles virus,5 could be detected in the
oral mucosa of individuals with RAU compared with
controls.

Patients, Materials, and Methods. Specimens of oral mu-
cosa were obtained from 3 healthy men, aged 18 to 19
years, with recurrent minor aphthous ulcerations occur-
ring about twice a month over the course of more than 2
years. All individuals received a routine public health vac-
cination for measles; the last injection was given at age
10 years. Biopsy specimens were taken from the oral cav-
ity with informed consent during the early stages of the
aphthous ulcer eruptions. Healthy mucosa specimens ob-
tained during elective surgical interventions from 4 healthy
young individuals served as controls. All the specimens
were frozen immediately in liquid nitrogen and kept at
−70°C. Fixed cryostat sections were treated with peri-
odate, followed by normal heat-inactivated rabbit se-
rum. Sections were incubated for 30 minutes at 37°C with
the following monoclonal antibodies (mAbs): anti-
measles virus mAb (ViroStat, Portland, Me) anti–herpes
simplex virus mAb (NCL-HSV1; Novocastra, England
[1:125 dilution]), and anti-CD46 mAb (Immunotech,
Marseille, France [1:50 to 1:1000 dilution]). After rins-
ing, the slides were incubated for 10 minutes with affinity-
purified biotinylated rabbit anti-mouse IgG antibody
(Jackson Immuno-Research Laboratories, West Grove,
Pa) at a 1:500 dilution and washed and incubated for 5
minutes with peroxidase-conjugated streptavidin at a
1:500 dilution. The slides were rinsed, and diamino ben-
zidine reagent was applied, followed by hematoxylin
solution.

Results. Staining with anti-measles virus mAb gave
positive results in the oral mucosa of the 3 individuals
tested with RAU. Twelve of the 13 sections of oral
mucosa of RAU studied were clearly positive (Table).
In some sections all the layers of epithelium were
stained with anti-measles virus mAb (Figure, top). In
other sections, the stratum spinosum layer was most
obviously reactive, while the basal layer and the superfi-
cial part of the epithelium were stained weakly. The
staining with anti-measles virus mAb was cytoplasmatic
in nature. The RAU mucosa failed to stain with anti–
herpes simplex mAb. Similarly, no staining was obtained
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in RAU mucosa exposed to biotinylated rabbit anti-
mouse IgG, without addition of the primary antibody
(Figure, bottom). In contrast to the results obtained
with mucosa from patients with RAU, mucosa from
normal individuals was not stained by anti-measles
virus mAb (Table). Normal tissue also failed to react
with anti–herpes simplex virus mAb. Studies have

shown that infection with measles virus can lead to
down-regulation of the expression of CD46 on the sur-
face of the infected cells.5 While mucosa cells from nor-
mal individuals showed strong staining with anti-CD46
mAb, localized predominantly to the cell membrane,
the mucosa of patients with RAU gave a very weak
staining reaction with anti-CD46 mAb. Exposure of oral
mucosa sections to anti-cytokeratin mAb yielded homo-
geneous, positive-staining reactions.

Comment. Katz et al3 observed severe oral ulcerations
in about 20% of Israeli soldiers with measles, raising
the possibility that measles virus may be associated
with RAU. In the present study, the oral mucosa in
all the individuals with RAU reacted with antibodies
against the measles virus, but failed to react with anti-
bodies against the herpes simplex virus. In contrast,
the oral mucosa of normal controls failed to react
with antibodies against the measles virus. While
the oral mucosa of all normal individuals showed
strong reactivity with antibodies against CD46, the
measles receptor, the oral mucosa of individuals
with RAU showed a negligible reactivity. This observa-
tion is in line with the fact that the measles virus
induces down-regulation of CD46.5 Down-modulation
of CD46 elicited by latent infection of oral mucosa
with measles virus may trigger the formation of
RAU lesions. Since CD46 regulates complement acti-
vation, the reduced expression of CD46 may render
oral epithelial cells sensitive to lysis by complement.
Activation of complement may be elicited by various
other factors, explaining the observation that diverse
agents may be involved in the generation of lesions of
RAU.
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Michael Schlesinger, MD
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Immunostaining of Oral Mucosa From Normal Individuals and Individuals With Recurrent Aphthous Ulceration*

Type of Tissue Tested No. of Sections Primary Antibody

Results of Immunostaining

Positive Negative Unclear

RAU 13 Anti-measles virus 12 0 1
Normal 7 Anti-measles virus 0 4 3
RAU 7 Anti–herpes simplex virus 0 6 1
Normal 5 Anti–herpes simplex virus 0 5 0
RAU 8 No primary antibody 0 6 2
Normal 8 No primary antibody 0 7 1

Strongly Positive Weakly Positive

RAU 4 Anti-CD46 mAb 0 4
Normal 9 Anti-CD46 mAb 9 0

*RAU indicates recurrent aphthous ulceration; mAb, monoclonal antibodies. See text for detailed description of procedures.

Top, Sections of oral mucosa from individuals with recurrent aphthous
ulceration were stained with monoclonal antibodies against measles virus
and biotinylated rabbit anti-mouse IgG. The positive brown reaction was
most obvious in the stratum spinosum layer, while the basal layer and the
superficial part of the epithelium were stained weakly (original magnification
3250). Bottom, Control section of oral mucosa from an individual with
recurrent aphthous ulceration exposed only to the secondary antibody,
without addition of the primary antibody (original magnification 3250).
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A Cycle: Recurrent Gram-negative
Folliculitis With Citrobacter diversus
(koseri) Following Eradication of Recurrent
Staphylococcal Pyoderma

G ram-negative folliculitis frequently compli-
cates long-term antibiotic therapy for acne. Fol-
licular lesions caused by Staphylococcus au-

reus are also common, particularly in patients who
chronically carry the organism. The patient in this case
developed gram-negative folliculitis with Citrobacter di-
versus (koseri), an organism that has not previously been
reported to be pathogenic in this condition. He also ex-
perienced repeated episodes of Citrobacter and staphy-
lococcal folliculitis in an alternating fashion because treat-
ment directed against one organism caused a secondary
infection by the other.

Report of a Case. A 28-year-old man presented with sup-
purative, follicular lesions on his face after having been
treated for acne with minocycline hydrochloride con-
tinuously for the past 11 years. When his presumptive
case of gram-negative folliculitis failed to improve with
discontinuation of minocycline therapy, treatment was
started with 60 mg (0.83 mg/kg) of oral isotretinoin daily.
His lesions cleared rapidly, but he developed a new, very
similar eruption just before completing the 5-month
course. Cultures from these lesions revealed heavy growth
of only 1 organism, S aureus. This eruption was resis-
tant to multiple courses of oral antibiotics and 2% mupiro-
cin calcium ointment to the anterior nares. Eradication
of the carrier state was attempted with a 2-week course
of oral clindamycin hydrochloride, 150 mg 4 times daily,
and 600 mg of oral rifampin daily, followed by an addi-
tional 21⁄2-month course of oral clindamycin hydrochlo-
ride, 150 mg daily.

Despite their quick resolution, suppurative lesions
returned only 1 week after completion of this regimen.
Multiple culture findings then revealed heavy growth of
a single organism, C diversus (koseri). The patient expe-
rienced complete clearing of the lesions during several
6-week courses of 800 mg of oral sulfamethoxazole,
and 160 mg of trimethoprim twice daily. Since the
lesions would return following each antibiotic course,
isotretinoin was again administered and was successful
in eliminating the Citrobacter folliculitis. However, the
cycle continued: the patient developed staphylococcal
folliculitis after each isotretinoin course for the treat-
ment of Citrobacter folliculitis, followed again with

another case of Citrobacter folliculitis due to attempts to
eradicate the staphylococcal carrier state. The patient’s
condition continues to cycle despite oral antimicrobial
therapy when needed as guided by culture and sensitiv-
ity results.

Comment. Although gram-negative folliculitis may be
effectively treated with isotretinoin, this drug is associ-
ated with staphylococcal carriage in the nasal mucosa
and intertriginous areas. Eradication of the S aureus car-
rier state has been accomplished by the administration
of rifampin in combination with various antistaphylo-
coccal antibiotics, as well as by clindamycin mono-
therapy. The use of these drugs in combination for this
purpose has not been described but was very effective
in this patient. However, their poor activity against
most gram-negative rods may explain the return of his
gram-negative folliculitis, though the full reason for the
presence of the unusual organism is not clear.

Citrobacter belongs to the Enterobacter family of
aerobic, nonsporulating, gram-negative bacilli, which
normally inhabit the human intestines. The genus
Citrobacter is divided into the following three species:
C freundii, C diversus (also known as C koseri), and
C amalonaticus. These organisms are rarely pathogenic
but have been reported to cause clinically significant
disease, most commonly urinary tract infections, septi-
cemia, and neonatal meningitis. Three reported cases
of C freundii septicemia were associated with clinical-
ly significant skin findings: gangrenous ulceration
in one patient,1 papulopustules and blisters in a sec-
ond patient,2 and cellulitis in another.3 Citrobacter fre-
undii has been reported to cause gram-negative follicu-
litis4 as well as infectious diarrhea in association with
urticaria.5

Citrobacter diversus is also an extremely rare cause
of cutaneous disease. This species was the infectious
agent in 2 reported patients with cellulitis,6,7 but has
never previously been noted to cause gram-negative
folliculitis. In contrast to the suppressive effect of
sulfamethoxazole/trimethoprim, isotretinoin effectively
eradicated this patient’s Citrobacter folliculitis but also
perpetuated the cycle by inducing new staphylococcal
lesions.
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Candida parapsilosis Chondritis Successfully
Treated With Oral Fluconazole

C andida parapsilosis infection can occur in any sur-
gical setting. We present, to our knowledge, the
first case of auricular C parapsilosis chondritis

following Mohs micrographic surgery that was success-
fully treated with an oral antifungal agent (fluconazole).

Report of a Case. A basal cell carcinoma of the ear was
removed from a 65-year-old man by Mohs micro-
graphic surgery, sparing the perichondrium. Repair was
performed with a split-thickness skin graft that was vi-
able 1 week after surgery. The grafted area developed ten-
derness and erythema 10 days postoperatively while the
patient was taking cephalexin. On the 14th postopera-
tive day, the cartilage became exposed and dry, with ery-
thema and edema of the surrounding skin. There were
no systemic signs and symptoms. Fenestration of the car-
tilage with a 3-mm punch biopsy allowed both histo-
pathologic analysis and the establishment of a vascular
base for wound granulation.

Perichondrial and cartilaginous invasion by pseu-
dohyphae were demonstrated, and the cultures grew
C parapsilosis. Oral fluconazole treatment was initiated
(200 mg/d) in addition to continued local wound care.
Results of a biopsy taken after 2 weeks of fluconazole treat-
ment showed no fungal invasion, but the wound cul-
ture remained positive for C parapsilosis. The oral flu-
conazole treatment was continued for another 2 weeks.
The follow-up culture was negative and the wound healed
by second intention with good cosmetic results. The do-
nor site healed without complications. During surgery,
no violation of sterility occurred. No other patients un-
dergoing surgery in the same office by the same sur-
geons developed this infection. Therefore, acquiring the
C parapsilosis infection at home during wound care was
possible.

Comment. Localized and systemic infections with C
parapsilosis can occur in several surgical settings, mostly
after extensive burns and in the immunocompromised
patient. Candida species were isolated from the hands of
29% of hospital personnel working in an intensive care
unit, with C parapsilosis being one of the most fre-
quently recovered isolates.1 There is a probability of glove
tears with subsequent transmission of the pathogen to
patients in any surgical setting.2 Candida parapsilosis is
sensitive in vitro to amphotericin B, 5-fluorocytosine, flu-
conazole, ketoconazole, and itraconazole.3

The auricular cartilage is vulnerable because of its
avascular nature, the lack of subcutaneous tissue, and the
exposed position of the ear. As a rule, the onset of chon-
dritis is insidious, and usually manifests 3 to 5 weeks af-
ter the injury. The therapy for chondritis ranges from topi-
cal application of antibiotics to the surgical removal of
all involved cartilage. Extensive chondritis can lead to
disfigurement of the ear.4 The cartilage of the ear is fre-
quently exposed during Mohs micrographic surgery, and

the postoperative course may involve complications if the
cartilage is stripped of its perichondrium.

We suggest that when chondritis following auricu-
lar surgery is nonresponsive to antibiotic therapy, tissue
samples be analyzed for histopathologic characteristics,
and routine fungal cultures be considered. These will
allow the evaluation for invasive Candida species and
other fungi in the setting of nonbacterial infectious
chondritis.
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Nutria Itch

I n south Louisiana, a dermatitis has been recog-
nized called “nutria itch,” “marsh itch,” or “creep-
ing eruption.” The possible link between the large

number of nutrias and the occurrence of a severe pru-
riginous rash hours after people have been in water or
close to a swamp has been noted.1-3

A 12-year-old boy and his 68-year-old grandfather
developed diarrhea and an intensely pruritic rash on their
trunks and extremities after working in mud next to a
marsh populated with nutrias. After 2 weeks of severe
pruritus and no improvement, they sought medical at-
tention. Results of their physical examination showed a
maculopapular erythematous rash that involved the chest
and extremities, but the grandfather’s rash was more se-
vere (Figure 1 and Figure 2).

Their white blood cell counts were normal except
for mild eosinophilia, 0.03 and 0.06, in the child and the
grandfather, respectively. Stool samples were not ob-
tained for ova and parasites. Results of a skin biopsy on
the grandfather’s lesion revealed an inflammatory infil-
trate consisting of eosinophils and mast cells. No micro-
organisms or larvae were identified.
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Serum samples were sent to the Centers for Dis-
ease Control and Prevention, Atlanta, Ga, for an en-
zyme immunoassay test (EIA) for Strongyloides. The
child’s results were negative for Strongyloides, but the
grandfather’s were strongly positive (71%; positive, .8%).
Both patients were treated for 5 days with albendazole,
with improvement of the itching, diarrhea, and skin rash.

In 1959, Burks and Jung1 reported 4 cases of “nu-
tria itch.” These 4 patients had been in a swamp before
the rash appeared. A parasite was not identified, either
in the stools or the tissue.

Strongyloides myopotami and Strongyloides procyonis
found in nutrias have been postulated as possible agents
causing this condition.1-3 Approximately 85% of nutrias in
Louisiana carry S myoptami in the gastrointestinal tract.4

Feces from nutrias are found in marshes they inhabit.1

Similar rash has been reproduced in volunteers af-
ter exposure to these Strongyloides.3 We presume that the
infection was acquired through skin contact with soil or
water contaminated with the larvae of Strongyloides. Di-
agnosis of Strongyloides infection is based on visualiza-
tion of the larva,4 isolation of the larva, polymerase chain
reaction, or antibody titers by EIA.5 The sensitivity of the
EIA test is 90% and the specificity, 83%. False-positive
reactions have occurred in patients with hookworm, fi-
laria, Paragonimus, and Echinococcus, but coinfection with
Strongyloides could not be excluded (Mariana Wilson,
PhD, Centers for Disease Control and Prevention, un-
published data, 1999). The grandfather had a strongly

positive titer by EIA for Strongyloides, possibly related
to a larger inoculum or a prior infestation with other spe-
cies of Strongyloides or other helminths.

Although this condition seems to be self-limited, the
use of antihistaminics1 or albendazole accelerated the reso-
lution of the itch and rash (R.S.). Strongyloides from nu-
trias should be considered in patients with pruritic rash
from an area with a substantial population of nutrias. How-
ever, other parasitic infestations (Strongyloides stercora-
lis, Ancylostoma, Necator, and Schistosoma) should be con-
sidered.1
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Genetic Mosaicism in an Acquired
Inflammatory Dermatosis Following
the Lines of Blaschko

C ongenital, nevoid, and acquired skin diseases may
follow lines of Blaschko, which are thought to
reflect cell migration and clonal expansion dur-

ing embryogenesis of the skin.1 This concept greatly re-
lies on the hypothesis that disorders following Blaschko
lines are caused by genetic mosaicism. The genetic mo-
saicism that manifests along Blaschko lines may result from
Lyonization (random inactivation of 1 of the two X chro-
mosomes in women) or somatic postzygotic mosaicism.2

Authentic genetic mosaicism was proved in only a few cases
of Blaschko-linear nevoid or X-linked diseases.1,3,4 It is less
obvious how the clonal hypothesis of Blaschko lines deals
with acquired inflammatory diseases along the lines of
Blaschko. The latter include, among others, such differ-
ent diseases as lichen striatus, lichen planus, psoriasis, and
lupus erythematosus. In this report, we were able to dem-
onstrate for the first time genetic mosaicism in a Blaschko-
linear inflammatory dermatosis.

Figure 1. Rash on the boy’s chest.

Figure 2. Rash on the grandfather’s leg.
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Patient, Methods, and Results. A 38-year-old woman de-
veloped an extensive, Blaschko-linear, inflammatory der-
matitis involving the face, the 4 limbs, and the trunk
(Figure 1). The eruption consisted of a 5-mm-wide, lin-
ear, slightly scaling erythema, which became more patchy
on the buttocks. Results of a cutaneous biopsy showed a
lymphocytic upper dermal infiltrate, acanthosis, and mild
spongiosis. We performed additional cutaneous biopsies
within diseased skin and at adjacent normal-appearing skin
for cell culture and chromosome analysis using standard
methods.4 Chromosomal analysis was also performed on
peripheral blood lymphocytes. Findings of cytogenetic stud-
ies revealed a normal 46, XX karyotype on 98 mitoses in
normal-appearing skin, while an abnormality including
chromosome 18 was found in 5 of 100 mitoses in dis-
eased skin. There was 1 complete deletion of chromo-
some 18, a partial deletion of chromosome 18, a translo-
cation (3:18), a ring chromosome 18, and a chromosome
18 with a modified centromeral index (Figure 2). Chro-
mosome analysis of peripheral blood lymphocytes showed
a normal 46, XX karyotype. The eruption lasted 4 months
and then regressed totally, leaving only discrete postin-
flammatory hyperpigmentation, which disappeared com-
pletely within 6 months.

Comment. This patient had “Blaschkitis,” which was first
described by one of us (E.G.) in 1990.5 It is an autono-
mous entity that corresponds neither to a known inflam-
matory dermatitis in Blaschko-linear distribution nor to
a hamartoma or X-linked disease. For the first time, we

were able to demonstrate a genetic mosaicism in an ac-
quired Blaschko-linear inflammatory dermatosis. The
mechanisms through which genetic mosaicism can lead
to such a linear inflammatory dermatosis still remain hy-
pothetical. This genetic mosaicism could be responsible
for cutaneous antigenic mosaicism, the expression of
which might be induced by a viral infection, for ex-
ample. This viral infection could then trigger an inflam-
matory T-cell response in a Blaschko-linear fashion. Al-
though the exact pathophysiologic characteristics of
acquired inflammatory Blaschko-linear diseases remain
largely unknown, the presence of genetic mosaicism is
certainly of primary importance in their occurrence. The
demonstration of genetic mosaicism in an acquired in-
flammatory Blaschko-linear dermatosis strongly sup-
ports the clonal hypothesis of Blaschko lines.

Dan Lipsker, MD
Clinique Dermatologique
1, Place de l’Hôpital, F-67091 Strasbourg
Cedex, France
(e-mail: dlipsker@cybercable.fr)
Bernard Cribier, MD, PhD
Françoise Girard-Lemaire, MD
Elisabeth Flori, MD
Edouard Grosshans, MD
Strasbourg

t(3:18)

18

3der(3) der(18)18

Figure 2. Karyotype analysis of dermal fibroblasts showing abnormalities
including chromosome 18 in lesional skin but not in normal-appearing skin.
Arrows indicate abnormal chromosomes 18 compared with their normal
counterparts at the left. The 2 pairs of chromosomes at the bottom show a
3:18 translocation. A monosomy of chromosome 18, which was also
present, is not shown here; der(3) and der(18) indicate the chromosomes
that contain the translocation.

Figure 1. Linear eruption following the lines of Blaschko in a 38-year-old
woman.
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Double-blind, Right/Left Comparison
of Calcipotriol Ointment and
Betamethasone Ointment in
the Treatment of Prurigo Nodularis

P rurigo nodularis (PN) is a disease characterized
by chronic, intense, itchy nodules in the distal ex-
tremities of the limbs.1,2 Although topical ste-

roids have been widely used to treat PN, there have been
no controlled trials evaluating their efficacy. Topical vi-
tamin D3 (tacalcitol) has been reported effective for PN
in an open study,3 but our preliminary report is the first
prospective, randomized, double-blind, right/left com-
parative study evaluating the therapeutic efficacy and tol-
erability of 50 µg/g calcipotriol ointment (Leo Pharma-
ceutical Products, Ballerup, Denmark) with that of 0.1%
betamethasone valerate ointment in the treatment of PN.

Patients andMethods.Tenpatients (5male,5 female; aged
8-55 years) with chronic persistent nodules of more than
0.5cmindiameter, symmetrically locatedonthe lower legs,
wereenrolled in thestudyafterprovidingwritten informed
consent. The study was approved by the ethics committee
of theNationalSkinCentreofSingapore.Therewere8Chi-
nese, 1 Malayan, and 1 Indian. The mean duration of dis-
ease was 3.4 years (range 1-8 years). One (11%) of 9 pa-
tientshadahistoryofallergicrhinitis.Nopatientshadatopic
dermatitis.Allpatientshadusedpotenttopicalsteroidcreams
and 5 (56%) of 9 patients had received intralesional steroid
injectionpreviously.All topicalandsystemictherapieswere
stopped 1 month before entry. Exclusion criteria included
pregnancy, calcium supplements, and known steroid and
calcipotriolallergy.Treatmentwithcalcipotriolor0.1%beta-
methasonevalerateointmentwasrandomlyassignedtonod-
ules on opposite sides of the legs, twice daily, according to
computer-generated random numbers, after the 4-week

washout period during which aqueous cream was used as
an emollient. Calcipotriol ointment (50 µg/g) was applied
twiceadaytonodulesononesideof the legwhile0.1%beta-
methasone valerate ointment (1 mg/g) (Dermasone ICM,
Singapore,Singapore),whichwassimilar inappearanceand
texture to thecalcipotriolointment,wasapplied twicedaily
tonoduleson theopposite side.Bothdrugs (up to50g/wk)
were applied without occlusion to the nodules. The right
handwasusedtoapply theointment to the left sideandvice
versa. Patients were assessed at weeks 0, 2, 4, and 8 of treat-
ment.Thetotalnumberofpalpablenodulesoneachlegwas
counted, and the mean diameter of the 3 largest nodules
on each leg was used to represent the mean size of the nod-
ules. The overall response to treatment was scored at week
8 of treatment for each leg separately, using a 6-point scale
(−1, worse; 0, no change; 1, slight improvement; 2, mod-
erate improvement; 3, marked improvement; and 4, no
lesions). Adverse effects were recorded at each clinic visit.
Hemoglobin and serum calcium levels were obtained be-
fore and at the end of the study. A comparison of the effi-
cacy of treatment was based on changes in the total num-
ber and mean size of nodules from baseline value within
subjects, using the Wilcoxon matched paired signed rank
test. Comparisons between the number and mean size of
nodulesonbothcalcipotriol- andbetamethasonevalerate–
treated sides were also made.

Results. The total number and mean size of the nodules
were comparable at baseline. One patient withdrew from
the study after 2 weeks because of noncompliance. Statis-
tically significant (P,.05) reduction in the total number
of nodules was attained after 2 weeks for the calcipotriol-
treated side, whereas improvement did not occur until week
8 for the betamethasone valerate–treated side (P,.05). The
percent change from baseline between the 2 treatments was
statistically significant in favor of calcipotriol at week 4 and
week 8 (P,.05). Statistically significant reduction in the
size of nodules was attained after 2 weeks for both the cal-
cipotriol-treated side (P,.01) and the betamethasone val-
erate–treated side (P,.05), but the percent change from
baseline between the 2 treatments showed that calcipot-
riol was more effective at week 4 and week 8 (P,.05). Af-
ter 8 weeks of calcipotriol treatment, the reduction in the
number and size of nodules was 49% and 56%, respec-
tively, compared with 18% and 25% for the betametha-
sone valerate (Table). At the end of treatment, both in-

Clinical Evaluation During the 8 Weeks of Randomized Treatment (n = 9)*

No. of Nodules Size of Nodules, cm

Calcipotriol 0.1% Betamethasone Valerate P Calcipotriol 0.1% Betamethasone Valerate P

Baseline 19.4 (14.1) 23.3 (10.4) .4 1.0 (0.4) 0.9 (0.2) .2
2 Weeks 14.7 (10.8)† 23.1 (10.5) 0.8 (0.4)‡ 0.8 (0.2)†
Change from baseline, % 27.2 (18.6) 2.4 (4.0) .12 21.6 (20.2) 7.9 (7.6) .05
4 Weeks 11.8 (7.9)† 21.1 (8.9) 0.6 (0.4)‡ 0.8 (0.2)†
Change from baseline, % 37.4 (22.4) 5.5 (9.1) .02 44.8 (28.6) 11.5 (13.4) .02
8 Weeks 9.2 (5.2)‡ 18.9 (9.1)† 0.5 (0.5)‡ 0.7 (0.2)†
Change from baseline, % 49.1 (20.0) 18.1 (16.4) .02 56.1 (30.8) 25.0 (16.5) .02

*Unless otherwise indicated, data are expressed as mean ± SD.
†P,.05.
‡P,.01.
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vestigator and patients gave better global scores for the
calcipotriol- than for the betamethasone valerate–treated
side, although the cohort was too small for statistical analy-
sis. Mild perilesional skin irritation was observed in 4 pa-
tients (44%) treated with calcipotriol ointment within the
first 2 weeks, which resolved spontaneously. Serum cal-
cium levels were normal before and after treatment. After
the completion of the 8-week trial, all 9 patients were treated
with the betamethasone valerate ointment in the morning
and calcipotriol ointment at night and after a further 2
months, 3 had complete remission; 6 required mainte-
nance treatment with calcipotriol ointment.

Comment. Our data indicate that calcipotriol ointment is
more effective than 0.1% betamethasone valerate oint-
ment in the treatment of PN. We found that calcipotriol
ointment cleared prurigo nodules more rapidly than the
betamethasone valerate ointment. Although none of our
patients had atopic dermatitis, the presence or absence of
background atopic dermatitis did not seem to influence the
outcome of calcipotriol treatment in PN.3 Calcipotriol has
proven effective in the treatment of psoriasis and other dis-
orders of abnormal epidermal growth and differentiation,
including ichthyosis, epidermal nevus, pityriasis rubra pi-
laris, and palmoplantar keratoderma,4 supporting the con-
cept that calcipotriol has an effect on epidermal differen-
tiation and/or proliferation. Although the pathogenesis of
PN is still unknown, PN shares some histologic features
(epidermal proliferation) with psoriasis and ichthyosis.1,2

In addition, tacalcitol analogs interfere with cutaneous in-
flammation,keratinization, andepidermalproliferation; they
also exert immunomodulating effect on lymphoid cells.5,6

Any combination of these effects may have played a role
in the beneficial outcome of calcipotriol therapy in our pa-
tients with PN.

We have demonstrated that calcipotriol is safe and
more effective than betamethasone valerate. Calcipot-
riol represents a therapeutic advance in the manage-
ment of PN because it is free of the cutaneous and sys-
temic adverse effects of chronic steroid therapy. Further
large-scale studies are necessary to confirm its therapeu-
tic role in PN, but the use of combination or sequential
topical calcipotriol with topical steroid might maximize
the benefits and decrease the potential adverse effects of
both drugs. Whether this strategy will further enhance
treatment efficacy for this chronic, recalcitrant skin dis-
order awaits further studies.

Sai-Siong Wong, MB, BCh, MRCP(UK)
Evangel Hospital
222 Argyle St
Kowloon, Hong Kong
Chee Leok Goh, MD, FRCP(Edin)
Singapore, Singapore
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Comparison of Urinary 8-Hydroxy-29-
deoxyguanosine in Patients Treated
With Topical Corticosteroids, UV-B,
and Psoralen UV-A Therapies

P hotochemotherapy combines the use of a photo-
sensitivity drug and long-wave UV-A light
(320-400 nm). The topical application and oral

administration of the selected psoralen, mostly 8-me-
thoxypsoralen followed by UV-A irradiation (PUVA) have
been proven to be very effective in the treatment of pso-
riasis, vitiligo, and cutaneous T-cell lymphoma.1 How-
ever, a statistically significant increase in the incidence
of squamous cell carcinoma as well as malignant mela-
noma has been demonstrated in patients undergoing
PUVA treatment.2,3 Skin cancers may arise as a result of
the mutagenic psoralen photoadducts (and their mis-
match or lack of repair) formed in keratinocytes during
photochemotherapy. Other types of DNA damage may
also contribute to the carcinogenicity of PUVA. Besides
the direct interaction of psoralens with DNA, the role of
reactive oxygen species (ROS) such as the superoxide an-
ion (O2

−), the hydroxyl radical (HO•), and singlet oxy-
gen (1O2) in PUVA-induced cytotoxicity has been pro-
posed.4 These ROS may cause oxidative damage to
macromolecules such as DNA if not timely scavenged.
Oxidative DNA damage has been known to be associ-
ated with gene mutations, carcinogenesis, and age-
related disorders. 8-Hydroxy-29-deoxyguanosine (8-
OHdG), a widely used biomarker of oxidative DNA
damage, has been implicated in several carcinogenic pro-
cesses, including skin cancer, and is used as an indica-
tor of overall oxidative DNA damage in vivo.

Because PUVA treatments can generate reactive oxy-
gen species, which subsequently cause oxidative DNA
damage, we hypothesized that PUVA treatments may re-
sult in higher levels of oxidized DNA base in this group
of patients, which may be responsible, at least in part,
for increased incidence of skin cancer. It is known that
oxidatively modified DNA bases can be removed by en-
dogenous repairing enzymes and excreted through urine.5

Therefore, the levels of urinary 8-OHdG can reflect the
total load of oxidized DNA bases in the body. Our pre-
diction was that the patients receiving PUVA would pro-
duce the highest level of 8-OHdG owing to the link to
oxidative stress by PUVA therapy.

Patients, Methods, and Materials. Twenty spot urine
samples were collected from patients being treated at the
dermatology clinic at Mount Sinai Hospital, New York,
NY. Subjects were selected and divided into 3 groups,
based on the treatment for their psoriasis or cutaneous
T-cell lymphoma (topical corticosteroids [sham radia-
tion control], PUVA, and UV-B therapy). All patients in
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the study were white and signed consent forms. The group
as a whole consisted of 8 women, 12 men, and 2 smok-
ers (patients 9 and 14). Their ages ranged from 23 to 80
years, with a mean age of 52 years (Table).

Urine samples were collected and immediately fro-
zen at −20oC. Urine samples were prepared as described
by Erhola et al5 with a slight modification. Briefly, 0.01
mL of ammonium hydroxide was added to 1.0 mL of urine
and centrifuged for 5 minutes. The supernatant was re-
moved and placed in a clean tube to which 0.01 mL of ace-
tic acid was added and mixed well. One milliliter of the
prepared sample was loaded to a 3-mL C-18 SEP-PAK col-
umn (Waters, Watford, England) preconditioned with 3
mL of methanol and 10 mL of distilled water. The eluant
was discarded and the column washed with 10 mL of dis-
tilled water followed by 1 mL of 15% methanol. The frac-
tion containing 8-OHdG as the nucleoside was then eluted
with 1 mL of 15% aqueous methanol.

Analysis of prepared 8-OHdG urine was done us-
ing high-pressure liquid chromatography device (model
510 Waters), as described.5 All levels of urinary 8-OHdG
were expressed relative to creatinine corrected for dif-
ferences in urine dilutions.

Results. The Figure compares the urinary 8-OHdG lev-
els in patients receiving different treatment modalities.
After normalization of the samples based on the urine

creatinine levels, the amount of 8-OHdG elaborated was
significantly elevated in the UV-B treatment group with
a mean value of 2233.8 nmol/mL when compared with
PUVA and topical steroid therapies (P = .007). How-
ever, there was no statistically significant difference in
the levels of 8-OHdG between the PUVA and topical cor-
ticosteroid groups, with the similar means of 314.4 and
347.1 nmol/mg of creatinine, respectively (Table and
Figure).

Comment. Oxidative DNA damage has been implicated
in several carcinogenic processes, including skin cancer.
Oxidation of DNA bases can be induced by exposure to
ionizing radiation and UV light. It is known that PUVA
therapy is capable of generating ROS. Therefore, we pos-
tulated that PUVA therapy could increase the formation
of 8-OHdG in genomic DNA, thereby resulting in the el-
evation of urinary excretion of 8-OHdG. The present study
indicated that UV-B (290-320 nm) significantly in-
creased the urinary 8-OHdG, whereas PUVA had no ef-
fect on the urinary excretion of 8-OHdG compared with
topical steroid therapy. These results contradict our hy-
pothesis that PUVA would generate the most oxidative
DNA damage because it is associated with the generation
of ROS and an increased incidence of skin cancer.

A possible explanation may lie in the different mecha-
nisms of action of PUVA and UV-B. PUVA has 2 mecha-
nisms of action. The type 1 reaction does not require oxy-
gen and involves cellular DNA. It involves forming
monofunctional adducts with pyrimidine bases on 1 DNA
strand. After absorption of a second photon, a bifunc-
tional adduct is formed with pyrimidine bases on oppos-
ing strands, which causes crosslinking of the double he-
lix. This crosslinking inhibits DNA synthesis and cell
division, thereby providing therapeutic action on pso-
riasis and cutaneous T-cell lymphoma. The type 2 reac-
tion requires oxygen and involves the transfer of energy
from the excited triplet state of psoralen to molecular oxy-
gen forming ROS and free radicals. Irradiation of DNA

5000

4000

3000

2000

1000

0

Ur
in

ar
y 

8-
OH

dG
, n

m
ol

/m
g 

of
 C

re
at

in
in

e

Topical Psoralen Plus UV-A UV-B

Type of Treatment

Comparison of urinary 8-hydroxy-29-deoxyguanosine in (8-OHdG) patients
undergoing different treatment modalities.

Summary of Patient Information and the Level
of Urinary 8-OHdG*

Patient No./
Sex/Age, y Diagnosis

8-OHdG,
nmol/mL

Urine
Creatinine,

mg/mL

Normalized
8-OHdG,

nmol/mg of
Creatinine

Topical Treatment Group (n = 6),
Mean (SEM) Normalized 8-OHdG, 341.1 (92.7) nmol/mL

1/F/40 Psoriasis 1271.2 2.87 442.9
2/M/67 Psoriasis 468.9 1.59 294.9
3/M/54 Psoriasis 1566.2 2.88 543.3
4/F/28 Psoriasis 182.0 0.87 214.9
5/F/38 Psoriasis 239.1 1.88 127.2
6/M/44 Psoriasis 427.1 0.93 459.3

PUVA Treatment Group (n = 8),
Mean (SEM) Normalized 8-OHdG, 314.4 (85.2) nmol/mL

7/F/42 CTCL 141.9 0.84 168.9
8/F/42 CTCL 539.6 1.99 270.6
9/M/72 Psoriasis 242.2 0.56 439.2

10/M/61 CTCL 45.1 1.69 26.8
11/M/80 CTCL 1962.0 3.72 527.4
12/M/44 Psoriasis 305.8 0.41 742.3
13/M/80 CTCL 29.0 0.38 77.3
14/M/38 Psoriasis 314.0 1.19 263.8

UV-B Treatment Group (n = 6),
Mean (SEM) Normalized 8-OHdG, 2233.8 (349.9) nmol/mL

15/F/41 Psoriasis 3668.1 1.01 3617.5
16/M/71 Psoriasis 1350.2 0.77 1751.2
17/M/73 Psoriasis 1566.2 1.19 2921.9
18/M/51 Psoriasis 1306.8 0.64 2035.5
19/F/71 Psoriasis 898.0 0.53 1687.9
20/F/23 Psoriasis 809.6 0.583 1388.7

*8-OHdG indicates 8-hydroxy-2’-deoxyguanosine; PUVA, psoralen plus
UV-A; and CTCL, cutaneous T-cell lymphoma.
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with different adenine-thymine (AT)–guanine-cytosine
ratios showed that the yield of 8-OHdG varied in pro-
portion to AT content, suggesting that AT base pairs in
DNA enhance generation of the oxidizing species and sub-
sequent oxidation of deoxyguanosine. It was also shown
that UV-induced 8-OHdG was proportionally corre-
lated with AT content of DNA not present in free deoxy-
guanosine. Perhaps the crosslinks formed as the result
of the type 1 reaction of PUVA lead to a decrease in the
AT base pairs. If this is the case, it would explain the rela-
tively low production of 8-OHdG in the PUVA group.
The proposed mechanism of action for UV-B involves the
synthesis of DNA, RNA, and the release of inflamma-
tory mediators. Perhaps the alterations in DNA do not
involve a crosslink or different crosslinks, which per-
mits the preservation of AT. If AT base pairs in DNA are
preserved after UV-B therapy, then the amount of 8-OHdG
formed would be greater, because the 2 are directly pro-
portional. Thus, the level of 8-OHdG remains a good in-
dicator of oxidative DNA damage due to UV-B.

Another explanation is that extensive formation of
photoadducts by PUVA impedes the excision of 8-OHdG
by endogenous DNA-repairing enzymes, eg, formami-
nopyrimidine DNA glycosylase. Psoralen UV-A treat-
ment substantially increases the formation of 8-OHdG
in cellular or genomic DNA. However, our study showed
that urinary 8-OHdG in patients undergoing PUVA re-
mained unchanged, probably due to the compromised
repairing enzymes. In this scenario, 8-OHdG may be ac-
cumulated in the genomic DNA and lead to the poten-
tial risk of mutagenicity or carcinogenicity. This may also
explain the fact that PUVA results in more risk of skin
cancer than UV-B therapy in the treatment of psoriasis
because UV-B–induced oxidative DNA damage is more
readily repaired and excised by endogenous nuclease than
that caused by PUVA.

In conclusion, urinary 8-OHdG levels were in-
creased in the patients undergoing UV-B therapy, but not

in the patients having PUVA therapy. Our findings should
be considered preliminary, given the differences in the
treatment groups’ clinical characteristics. Because PUVA
treatment is known to increase the formation of 8-OHdG
in purified DNA and cultured cells, the unchanged level
of urinary 8-OHdG in the patients undergoing PUVA treat-
ment suggests that the formation of photoadducts by
PUVA either compromises the formation of 8-OHdG or
impedes the excision of 8-OHdG from DNA by endog-
enous DNA-repairing systems. Moreover, because der-
matologists will continue to use both PUVA and UV-B
for the treatment of psoriasis, cutaneous T-cell lym-
phoma, and vitiligo, further studies need to be con-
ducted in these areas.

Amy E. Goldstein, DO
Bronx, New York, NY
Mark Lebwohl, MD
Huachen Wei, MD, PhD
Department of Dermatology
PO Box 1047
Mount Sinai Medical Center
1425 Madison Ave
New York, NY 10029
(e-mail: weih01@doc.mssm.edu)
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