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HALOWAX ACNE (" CABLE RASH ")

CTANEOUS ERUPTION IN MARINE ELECTRICIANS DUE TO CERTAIN
CHLORINATED NAPETHALENES AND DIPHENYLS

CHARLES KEMM GOOD, M.D.

AND
NATHAN PENSKY, M.D.
NEW YORK :

resent study is concerned with an eruption observed and studied in a series
“f+ - oe electricians engaged in working with certain types of electrical cable in a
fare. -:ipbuilding organization over a period of several years.

© - Grst patient was seen on Dec. 31, 1941, The number of cases has gradually
mer o to a total of 52 at the time of writing, Many patients have been under
- observation for a period of one and one-half to two years. The studies on
hep + - function to be described were based on a selected group of 25 patents who
brescoted a more extensive involvement. New cases still are developing, and the
“tnic continues. A cooperative and free exchange of information with physicians
tisvenere in the United States who are seeing and treating patients with this
erifien has been maintained. This has been mutually helpful in the attempts to
“ive the problems presented and beneficial to the patients in the relief that it has
been at times possible to afford them.

lidowax acne or “cable rash” is the general term commonly used to designate
the cruption. It is by no means a new clinical entity. Soon after the introduction
of tar and its derivatives into industry, acneform eruptions began to appear and
were reporred in the literature by early observers. Dermatologists and industrial
Physicians studied the causation, contro] and prevention intensively. Most of these
“tudies have appeared in specialized publications, principally those devoted to

~ industrial medicine.

Perna Kronkheit was the term used to describe the condition by the German
writers * at the time of World War L This acneform eruption, identical with the
sinical picture now appearing, occurred among workers on gas masks and on gas-
Preof clothing. It was caused by chlorinated naphthalenes.

Today chemically related substances (known by the trade name Halowax) are
wing used in considerable amounts on ships. Halowax is manuiactured and
‘mpounded by the Halowax Corporation, a subsidiary of the Unionh Carbide and
Carbon Company. It is a waxlike substance. a mixture of chlorinated hydrocarbons
I'*oduced_chemically by chiorination of naphthalens and diphenyvl. This material
'* incorporated into electrical cables designed for specific purpose on naval vessels.
'\_

. L Teleky, L : Die Permakrankheit (Chloracne), Klin, Wehnschr, 6:845 and 867, 1927.
ROE!SC&, F, in Ullmann, K.: Oppenheim, A .. and Rilie, J. H.: Die Schidigungen der Haut durch
Berui ung gewerbliche Arheit. Leipzig. T.ecpnld Voss, 1926, pp. 303-343. '
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It is a unique and invaluable material, possessing many essential and desirabje
qualities. Extremely resistant to physical wear, chemical corrosion ( including sey
water) and wide range of changes in temperatare, it is, in addition, waterproof an
ratproof. It strongly withstands heat and flame. Its value as an insulation for
electrical currents is extremely high. Under heat it has a desirably high “foy
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desired.

Halowax is principally used in insulating wire for systems of intercommuuicadion . .
and for the de Gausse system of rendering ships electrically neutral to magmetic
mines.. When in operation, a constant electric current of high amperage i
(constantly) passing through cables strung through the entire length of the hypt
of the boat. This current, acting as a “fux,” efectively counteracts and newtrulizes
the electric currents generated by the myriad of electric apparatus, includine
generators aboard modern ships, and the steel of the boat as it travels throush i
water.,

The cables themselves are relatively flexible. They are not too bulisv o
cumbersome (and occupy comparatively little space) and are designed to rucilitae
ease of installation and connection. They are metal covered. The approxunate
diameter is about 3 inches (7.5 em.)., The cable consists of individual bunies o
copper, wire. Each bundle is coated with Halowax impreguated into asbestcs.  Tiy
bundlie is then coated with a layer of cellophane. Surrounding this is weoon 3=
outer layer of rubberized fabric. This layer, in turn, has a rayon cov.: I
incorporating several such bundles together, the large de Gausse cable i .. ;.
formed. Naval and cargo vessels are so wired.

In:making electric connections and attaching lugs, the cable and i ipy
bundles are “skinned.” By “skizning” is meant the cutting bhack of the il
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susceptibility to the develcpment of the eruption. Dry and oily compiexions g
well as diverse types of skins were included in the various nationalities includeg :
in the survey. All the workers were men. The age group extended from 1§ y,
63 vears. In a few cases the workers' wives had & siight eruption tesembling
their husbands’, probably from contact with work clcthes and from latmdermg
shirts and unden\ear

Patch tests were of no value in anticipating persons predisposed to acgmirc
“cable rash.” This observation has been conmsistently reported by all 1)1‘5\:ic;s
writers,

DESCRIPTION OF THE CUTANEOUS LESIONS

In addition to the usual acuminate papules which result from the mecianical
plugging of the hair follicles and the orifices of the sebaceous glands (foliiculius),
which become secondarily iniected to form pustules, furuncles and abscesses, 3
follicular hyperplasia of the sebaceous glands of the skin of the face occurs. Lurpe ©
black comedos appear in the follicular orifices as a result of the activity of the
follicle. At times these cysts are large enough to suggest milia. These “comedo-
like” lesions are found in almost countless numbers on the exposed portions of -
the body, especially on the face and forearms. In many cases less numerous sinutyr -4
lesions were found scattered on the arms, torso and legs. The most frequent siics
where lesions were found on all patients and in greatest amounts were on tiwe skin
over the malar eminences, the circumorbital areas, the margins of the lobes oi the
ears and the mastoid regions. Frequently they extended into the hairline an! 1o
the scalp. The eyelids and lips were devoid of lesions. The skin of the ncwe was
rarely affected and presented relatively few lesions. The dorsa of the finger~ vwere
frequently involved, as were the forearms.

- SYMPTOMS

In addition to the lesions described, severe, persistent and at tilie. e

intractable pruritus at the sites affected was a common complaint.

was most noticeable in those workers who had a supenimposed or com:.

dermatitis in addition to the purely acneiorm lesions. Occasionally it wa-

enough to rcquire use of a sedative to secure sleep. Heat and pero

The 1 v
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aggravated the symptoms. Burning and soreness of the eyes (“bloodsho.” were
a irequent complaint, Many of the men were engaged in electric work - o
proximity to electric welders, and flashes from the oxyacetylene burners ». have
aggmvated this symptom. There were considerable dust and metallic pi. s n ;
the holds of the ships where the men were laying cable. ‘
Lassitude was the next and most common complaint. It was felt that - long
hours, often an average of ten a day, together with the time required in - .vimg
to and from work contributed to the fatigue of the men. Also many wr- - hal
been recruited from ordinary peaceume positions, often sedentary. & = went
employed after short intensive training courses. Ventilation to an adequr.  ic7ret
was inipossible.
Other symptoms occasionally noted were anorexia, nausea, headacl  vara
abdominal pains, impotence, loss of weight, insomnia, alopecia and ‘disc e iz
taste. Jaundice was never gbserved.
Durmg the survey wxdcspread publicity in the press to a smai - v° o g
fatalities in plants processing the cable occurred. This factor definitel: -~ s -

the number and variety of complaints.
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SYSTEMIC INVOLVEMENT
-~ ol patients with extensive cutaneous involvement were studied for

: 45 . -ieiiie effects,  In addition to clinical examinations, includiug fluoro-
x X MY ' tests Tor hepatic function and impairment were included. Couplete
v 9 Teu + studies were made.  No evidence of any visceral effect was obtamed
£ ¥ . i ascribed to exposure to the chlorinated naphthalene and dipheayls.
: Par nuzention was given to the possibility of hepatic damage (atrophy)
0 it suggesting the aplastic variety. No relation with “cable rash" or

. mternal disturbance was disovered.

b % DURATION OF THE ERUPTION
_ v as many of the electricians continued working with Halowax cable,
e o "t persisted and even extended in some instances. With the onset of
. < iher. the institution of preventive measures described later and aggressive
¥ “mv.omany were able to continue at their work and a decided amclioration
:';3 ‘PP s was effected. The eruption itsclf was improved in many in this group.
o8 BN ‘1t of the patients the eruption persisted for as long as one and one-half
" treatment and total freedom from exposure. These patients are still
werved.,
THERAFPY

irrien to prophylaxis many measures were used to relieve syinptoms and
e eruption. These included various keratolytic agents, such as sulfur
side acid, and antiseptics, such as resorcinol, sulfonamide compounds,
" ed mercury and icththammol. These were used in various ointment
fend bases.  Emulsions of both oil in water and water in oil types were used.
w.ument bases included those ordinarily used, together with scveral of the
- I recent types incorporating wetting agents. Various soaps contaming sub-
. aners conceivably indicated for controlling and improving the eruption were tried.
" Mung these were proprietary “antiseptic” and “germicidal” soaps commonly
band v the market O3PS containing pumice, marble and sulfur were also
- Tduled. Various sulfonated oils were tried. Soaps containing trisodium meta-
- ?f’"-'sﬁh:ne were at times of value as detergents. Morris’ recently suggested
eaang mixture incorporating oleic acid and butyl stearate has not had sufficient
MMl y few related formulas were found of some value. Those consisted of 45
- Per cent sulionated neat’s foot oil, 45 per cent light liquid petrolatum and 10 per
TR G g solution of gelatin (1 part of gelatin in 4 parts of water; | part of this
- v¥Paration was added to 174 parts.of white granulated corn meal, with a trace
% 0.3 ner cent chlorobutanol as a preservative). Ancther detergent used consisted
@ sulionated castor ol with a #u of 7.2 and containing 50 per cent of ol content,
“gtther with 2 per cent of a wetting agent (aerosol OT dry, the diocty] ester of
¥xiom sulfosuccinate in 99 to 100 per cert concentration).

For patients with acute dermatitis wet compresses of commonly used medica-
B ™oy . . « ’ .
~~ s were used to allay the symptoms. These included isotonic solution of sodium

Bl Tloride, 3 per cent solution of boric acid, hot magnesium sulfare solution. solution
%=-§. PN acid and salicylic acid (Thiersch’s solution), and solution of aluminum
—=-§ ®tte (Burow’s solution) 1:20te 1:10. Solution of sulfurated lime (Vieminckx'

e htion) in varying concentration was found ineffectual and irritating.  Sodium
: x“’iametaphos,phau: in 1 per cent concentration seems to merit further trial.

" Ruentgen and ultraviolet therapy in careiul dosages were of distinct value in
TMing symptoms and accelerating the restoration of a clearer skin.  Snlid carbon

1y
ot
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dioxide seemed occasionally beneficial. Attempts at removal of the hyperkera::. imary irritation by
plugs by adhesive tape left on for varying periods were futile. Vaccines, autagenou: P : |anation o . th > _ff‘c Wax
and stock, had no demonstrable value. Mechanical removal of the piugs in the ‘_':’ng borme out bv!s‘ic‘ wpuon
foilicles by use of a comedo extractor or by factal massage was someumes heipiy; “mfallicles and sebac eb 1€ clement
Osborne © called attention to the fact that the substances in the follicles are 1‘;;%-' _--!'m occurs fmmoua gla.nqs ¢
colvents, fixed in the tissue by lipids. He suggested that a low fat dieC wou :’f;andensation of the ;n“hamca
be of value in eliminaning these substances and possibly as a preventive measure .‘;:F.;fspiraﬁon and hca:u;ne; cmu
Uniortunately, there has not been the opportunity for pursuing these studies. ;;Schw'a rtz and Tulip a;n = :; cd'(
.>gpntain any free chlorine. ’191

= padical itself has an irritating
el

PROPHYLACTIC MEASURES

In order to prevent the development of “cable rash” and ameliorate -
symptoms in persons already affected, no expense was spared. Determined efon;
+o reduce the concentration of Halowax in the workers’ environment were maue,
At the same time measures to promote rigid cleantiness of the skin were instituted
These preventive measures included ventilating by blower and exhaust fax; = > increasing number of
irequent change of clothing, both work clothes and underwear, individual jockes, ¢ near future unjess cr ol e
and adequate facilities for securing and opportunities to secure a thorough cieaniny - fags _discovered or mu.,:uta bl?
of the skin during the work day. Frequent changes of clothing were stressed: o JRuaMAn evaluation of va fous 1
water was provided, and the employees were given an opportunity to wash as! - <3 The probabie mccha;_wus r
rake shower baths on the company’s time. Coverall work uniforms were provide: %’I‘hc absence of s“:u:,m o1
V"arious protective creams were furnished to the workers, and they were instrucie pold” dry synthetic wax Ic'b;.'
in derail as to how and when to use them. These creams were used alone or wi- R *{rhe chrc;nici:}- of the cable
some of the soaps recommended with them. The sulionated oils aforementionc: & .49 No evidence of irternalergp
were used as substitutes for soap. The value of such creams has nit b e - abs

P sUa
e Synthetic wax (Halowax)
““Hectricians handling certuin n

-

: . oo i ~ Th i . _

adequately demonstrated as a preventive measure as yet. Use of coveralis s s,,f; ;3&?‘;‘;:‘:&“;“ following

other protective clothing devices, such as {ace masks, sieeves and trousers, '« b, ' Haokey, E. D. osbomf?;’cé ﬂﬁd
' . . or

continued. It has been found that they increase the amount of heat and pers
and that the workers do not cooperate in using them. They seem also 10 a
the condition. Large doses of the entirc vitamin B complex. a itheral =
carbohvdrate, adequate intake of fluids and irgestion of saline tablets =
loss of salts were found to be of value in controlling symptoms due to fanrn. Tix
excessive use of alcohol and tobacco was discouraged.

One possible means of attack of tiie problem is the ingenious suge:-ion ¢ R
Sulzberger. This involves the discovery of some chemical neutralize: :
the Halowax that could be applied to the skin of the workers betore av
their work with the cable. Such a substance might be incorporated in .-
new “penetrasols” he and his co-workers T have developed. Such “po
have been demonstrated to possess considerable powers of penetration .. "
follicles and ducts of the glands situated in the sidn. This property is <
wetting agents and fat solvents contained in them. If after a reasont
no improvement was obtained, the worker was transierred lo an entire’,

position.

:7’2 East Fifty-Fourth Street.
_ ,'f,j 2167 Eighty-First Street, Broo;

v
'\'

MECEANISNM OF PRODUCTION OF LESIONS

Because of the high incidence of Halowax dermatitis among a rel
group of persons, the negative results of patch tests and the abscu
vesicular deriuatitis as seen in contact irritations at the site ol exposur.
unnecessary to assume a development of hypersensitivity to the wax.

6. Osborne. E. D.: Personal communication to the authors. '
2 Hermann, F.; Sulzberger, M. B. and Baer, R. L.t New Penctrarine

Lotiens, Science 92:451 (Nov. 13) 1942.
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rianon by the wax was believed to be the method of production. The
¢t this eruption offered bv other investigators scems to be adeguate
rieoat by the elements invoiveg being 2 foreign body reaction in the hair

sehaceous glands due to the presence of these chiorinated naphthalcnes.
©¢ irom mechanical plugging by the particles per se and irom the

~i. OF the tumes emitted by the waxes in the cable, Rubbing. scratching,
and heat in the closed holds of ships

were further predisposing factors.
m¢ Tulipan stated that the fumes are not decomposed nor do they
v iree chlorine. They

agree with other investigators that the chlorine
~f has an irritating effect on the plugged follicle.

SUMMARY AND CONCLUSIONS
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