Infectious papillomavirus in the vapor of warts
treated with carbon dioxide laser or
electrocoagulation: Detection and protection
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Papillomavirus DNA has been reported recently in the vapor (smoke plume) derived from
warts treated with carbon dioxide laser; this raises concerns for operator safety. We
therefore have studied a group of human and bovine warts to define further the potential
risk of wart therapy and to test whether a surgical mask could reduce exposure. Half of
each wart was treated with carbon dioxide laser and the other half with electrocoagula-
tion. The vapor produced by each form of therapy was collected with a dry filter vacuum
apparatus and analyzed for the presence of papillomavirus. Vapor from human plantar
warts was analyzed for the presence of human papillomavirus DNA, because there is no
infectivity assay for human papillomavirus. Of plantar warts treated, five of eight
laser-derived vapors and four of seven electrocoagulation-derived vapors were positive for
human papillomavirus DNA. Greater amounts of papillomavirus DNA were usually
recovered in the laser vapor than in the electrocoagulation vapor from the same wart.
Bioassay readily detected infectious bovine papillomavirus in the vapor from bovine warts
treated with either modality; more virus was present in laser-derived material. A surgical
mask was found capable of removing virtually all laser- or electrocoagulation-derived
virus, strongly suggesting that such masks can protect operators from potential inhalation

exposure to papillomavirus. (J AM Acap DermatoL 1989;21:41-9.)

The increased availability and popularity of laser
therapy has prompted concern for possible papillo-
mavirus exposure for persons who treat warts with
this modality. Laser operators are anecdotally said
to have verrucae develop in unusual sites, such as
the anterior aspect of the nares.! Experimental
support for this concern has been provided by a
recent report documenting that intact papillomavi-
rus DNA can be isolated from the vapor (smoke
plume) of warts treated with carbon dioxide (CO,)
laser.” Treatment of genital lesions carries an
additional theoretic problem, because certain
human papillomavirus (HPV) types that preferen-
tially infect the genital region and mucous mem-

From the Laboratory of Cellular Oncology,* National Cancer Insti-
tute, and the Department of Dermatology.” The University of
Pennsylvania.

Accepted for publication Oct. 10, 1988.

Reprint requests: Douglas R. Lowy, MD, Laboratory of Cellular
Oncology, Building 37, Room 1B-26, National Cancer Institute,
Bethesda, MD 20892.

branes have been found in a majority of cervical
carcinomas and in a few oral and laryngeal malig-
nancies.

Although the findings of the report by Garden et
al.? are highly suggestive, whether papillomavirus
material in the vapor contained potentially infec-
tious virus particles was not determined, nor was
the potential virus exposure from lasers compared
with that of another treatment modality. We have
studied the relative amounts of virus isolated from
the vapor of human and bovine warts treated with
laser and with electrocoagulation, a treatment
modality that has been widely used for many years
for warts. We have analyzed the vapor from a
bovine wart to determine whether it contains
infectious virus, because a sensitive in vitro infectiv-
ity assay is available for bovine papillomavirus
(BPV),’ in contrast to HPV. We also have exam-
ined the possibility that a surgical mask might
help protect operators against potential virus expo-
sure.
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Fig. 1. Dot-blot analysis of DNA exwracted from laser
plume (upger set] and from electrocoagulation plume
flower ser) of human plantar warts. Warts from subjects
1, 3, and § were hybridized with labeled HPV type 2 and
subjects 5 and 7 with HPY type 1. Blots were washed
under siringent conditions. Subject 3 is considered
negative, subjects 1 and § are low positive, and subjects
5 and 7 are high positive,

MATERIAL AND METHODS
Treatment of waris

Eight persons with plantar warts that were morpho-
logically fiat and uniform were selected for study,
because the amount of virus and viral DINA in plantar
warts is usually large compared with that in other
clinical types.** All treatment was carried out in Phila-
delphia, Pa., by the same person (P, J. W.). The size of
gach wart was determined by measuring its surface area
with the use of a grid composed of transparent | mm
squares. Lesions were anesthetized with equal parts of
0.25% bupivicaine and 1% lidocaine without epinephrine
(! mifem’ of tissue). Before therapy, a small shave
biopsy specimen was taken (along the bisecting midline
of the specimen, so that equal portions of each treatment
half were included) from each wart for HPY typing.
The specimen was placed immediately in Iysis buffer (10
mmol/L TRIS-hydroxymethyl-amino methane, pH 8.0;
10 mmol /L sodium chloride; 10 mmol /L ethylenediam-
ine tetrancetic acid; 0.5% sodiom dodecylsulfate; and 50
pe/ml proteinase K} for storage and transport to
Bethesda, Md., at room temperature,

Half of each wart was treated with a Xanar CO,
laser, model Mo, XA-20 (Johnson & Johnson, WNew
Brunswick, N.J.), with the use of a uniform 1 mm spot
size at a seiting of 10 W, a beam sweep spead of 3
mm,/sec, and a peak intensity of 1270 W /em’, until the
surface of the lesion and & 2 mm margin were complete-
lv charred. The char was vigorously removed with a
saline-soaked sponge; then laser application and removal
of char were repeated until there was no Further
bubbling of the wart tissue or until no excessive bleeding
or friable dermis remained, which required an average
of four to eight passes with the laser. The other half of
each wart was treated by electrocoagulation, with the
use of a Valleylab Surgistat (Boulder, Colo.), A 25-
gauge needle applied to & Bernsco adapter (Bernsco
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Table 1. HPY DNA in vapor from human
plantar warls

HPY DINA in vapor material

Patient | HPV type |_ Laser | Elrclrncuagu'lxtiurl.

ki 2 Low positive  Low positive

2 1 High positive Not done™®

3 2 Negative Megative

4 2 Megative Negative

5 1 High positive  Low positive

b Z Negative Negative

1 1 High positive  High positive

8 2 Low positive  Low positive

High posirive, Visualized after 3-hour exposure; Low Pasirfve, visual-
ized afier 12-hour exposure.

*The DMNA in thi sample was lost during extreaction and could not be
assayed,

Inc., Seattle, Wash.) was used as the uniform tip, which
was inserted into a Vallevlab disposable hand pencil
unit, Mo, E2515. The coagulation level was maintained
at a setting of 6, and passes were made over the wart at a
rate of 2 mm/sec. The resulting char was removed with
a curette; repeated electrocoagulation and curettage
were then performed for an average of three to four
cycles per lesion.

A previously excised bovine wart (kindly provided by
Dr. Carl Olsen, University of Wisconsin, Madison),
which had been stored at —70° C in Bethesds, Md., was
hydrated for 12 hours in cold phosphate bulfered saline,
pH 7.4; frozen again at —70° C; and shipped on dry ice
to Philadelphia. Thirty minutes before treatment with
laser or electrocoagulation, the bovine wart was placed
in sterile saline and allowed to thaw at room tempera-
ture. Equal volumes of wart, determined byfluid
displacement, were treated with laser and electroco-
agulation. Treatment of the bovine warl was carried
out as for the human warts, excepl that the bovine
wart was rotated with fne forceps during laser
treatment, and curettage was performed with the wart
held against a saline-soaked gaurze pad during electro-
coagulation.

Collection of vapor samples

The vapor from either procedure was collected with
the use of a vacuum device (Stackhouse laser smoke
evacuation unit [model No. LFA] with filter [model
MNo. LFA-103]; Stackhouse Associates, El Segundo,
Calif). A 6&-foot-long, corrupated, clear plastic hose
{smallest internal diameter, 2 cm) was interposed
between the collecting device and the LFS-103 filter.
During collection of vapor from warts treated with
either modality, the end of the collection device near the
wart was maintained 2 em from the wart surface. The






